
Department of Energy
Washington, DC 20585

March 25, 2004

The Honorable John T. Conway
Chainnan
Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW, Suite 700
Washington, D.C. 20004-2941

Dear Mr. Chainnan:
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In December 2003, I reported completion ofCommitment 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 detennine 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 fonnal
software quality assurance program. This activity continues to help define the path
forward for sharing design infonnation, 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,

~ ...,...~L~
Frank B. Russo
Deputy Assistant Secretary
Office of Corporate Perfonnance Assessment

Attachment

cc:
Beverly A. Cook, EH-l
Mark B. Whitaker, DR-I
Richard H. Lagdon, EH-31
Check C. Eng, EH-23 *Printed With soy ink on recycled paper
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This document provides the results ofa Department ofEnergy Complex swvey on safety related design
software. Together with the swvey responses, contained as a second volume to this report, the
documentation meets lP commitment 4.2.1.5 to Implementation Planfor 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 ofEnergy (OOE) Implementation Plan (IP) for Defense Nuclear Facilities Safety Board
(DNFSB) Recommendation 2002-1, Quality Assurancefor Safety-Related Software at Department
ofEnergy Defense Nuclear Facilities. identifies a series ofactions and commitments that address
DOE's Software QualitY Assurance (SQA) programs mi activities. Commitment 4.2.1.5 addresses the
conduct ofa survey ofsafety-related design software currently in use to detennine ifany design code
should be included as part ofthe DOE Safety-Related Toolbox. This report contains the msuIts and
recommendations ofthe design software review.

Sixteen organizations at thirteen DOE sites provided input to the design code survey. The National
Nuclear Security Administration (NNSA) and DOE Progaam Offices, including EnvironIncDal
Management (EM), manage these organizations and sites. The survey duration was from October 2003
to February 2004. Therefore, the uvey infunnation lepn:SCDts a snapshot in time ofdesign code usage.
While some sites and organizations did not RSpODd to die SUI'\IeY, the informatim is beliewd
representative ofgeneral trends and characteristics for design code SQA.

The survey infonnation was grouped into seven major catepies lepieseuting design areas including
civiVstructmal/geotechnical, mecbanicaI, and fire pi'*dion. Nineteen design codes weze ideutified as
being used at multiple sites or by multiple oqpmi7Jltions 'I'bey are labeled as ''nmltiple use" design codes
and are descnbed in this report. Other software that is used by a single organization or site may still be
acceptable depending OIl the SQA status ofthe software, appropriateness ofthe software for the
intended application, and user training.

However, the nineteen design codes are not designated for the toolbox, which currently contains six
safety analysis codes. Most oftile design codes are proprietuy, and are developed and maintained
externally to DOE.. In addition, these codes are used~ly in many industries throughout the world
Most of the vendors/developers ofthese 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-pmpose design software.

DNFSB Recommendation 97-02 and DOE response and impJementation plans have previously
addressed criticality infrasbucture~ associated areas. .Re-examination ofongoing SQA programs for
criticality and shielding software as part ofIP Commitment 42.1.5 is therefore not warranted.

xii



Safety-Related Design Software Survey and Recommendations
Final Report

March 2004

The DOE Office ofEnvironment, Safety and Health (EH) developed a web-based infonnation system,
or tool, with design software options for corrummicating infonnation on configuration control, developer­
user interface, and other SQA processes. The web-based tool builds upon and extends the original
toolbox concept, ant facilitates greater infonnation 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 infonnation
• training opportunities
• software notices
• software error and defect reports, and
• software ''bug'' fixes and version upgrades.

Also, the web-based infonnation system will be a primary mechanism to share vendor training
opportunities and other SQA infonnation. The web-based approach will provide an opportunity for
DOE users to provide user interface and applicatiorrspecific infonnation in a timely manner, greatly
improving the ability ofDOE users to comnllmicate 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 ofsoftware- induced
errors in design that have led to norrconservatisms in nuclear facility operations, or in the identification of
facility controls. As with application ofany 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 ofQuality Assurance Programs.
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In January 2000, the Defense Nuclear Facilities Safety Board (DNFSB) issued Tedmical Report 25,
(TECH-25), Quality Assurance for Safety-Related Software at Department of Energy Defense Nuclear
Facilities (DNFSB, 2(00). 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 ofcomputer codes
that were either inappropriately applied, or were executed with incorrect input data. Ofparticular
concern were inconsistencies in the exercise ofSQA 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 ofcorrective actions in this area, the DNFSB issued
Recommendation 2002-1, Quality Assl.1I3lX:e for Safety-Related Software at Department of Energy
Defense Nuclear Facilities, (DNFSB, 2(02). As part of its Recommendation to DOE, the DNFSB
enumerated many of the points noted earlier in TECH-25, but noted specific concerns 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 series ofactions 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, 2(03). The Implementation Plan (IP) was accepted by the
DNFSB in April 2003 as adequately addressing the concerns raised by Recommendation 2002-1. The
IP includes a commitment (4.2.1.5) to conduct a survey ofdesign codes currently in use to determine if
any should be included as part of the toolbox codes.

The toolbox codes are a small number ofstandard 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 pwposes. 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 commibnent 4.2.1.5 includes the identification of safety software
currently used to support the analysis and design ofdefense nuclear facilities including structures,
systems and components, as well electrical and control system design. The swvey requested
identification ofboth commercial off-the-shelf(COTS) software and DOFJcontractor 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



Safety-Related Design Software Sarvey aDd Recommendations
Final Report

1.1 Objectives aDd Content ofReport

This report supports completion of the couunitment (42.1.5) by:
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• Providing the results ofa survey ofthe design codes currently in use in the DOE Complex
• Detennining ifany ofthe identified design software should be included as part of the toolbox.

The balance of this report includes disCJJs90n ofthe ''Survey ofSafety Software Used in Design-of
S1IUetures, Systems, and Components". The results and treodlI identified fium 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 higbligbtm, before piop<mog 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 ofsoftware commonly used in engineering and
safety analysis, ie. General Use and COIll11dcial-off-tbe-sbelfsoftware. The document contimes with
recommendations and lessons leamed from the survey and intetpn:tation process, before developing a
set ofconclusions on design-related safety software in light ofDNFSB Recommendation 2002-1.

A second volwne to this report contains the full set ofresponses 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
&logy.

1.3 Purpose

The purpose of this report is to document a survey ofsafety related design codes as used in the
Department ofEnergy sites and IaIlomtories to determine ifany should be designated as toolbox codes
and placed in the Central Registry.

1.4 Methodology for Survey

A safety-related design code swvey 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 instrumeDtation and control (I&C) software, but tailored to meet current
requirements for infonnation to support the IP. A secondaly goal was to review the various programs,
practices, and procedures used to assure software quality in the design software area among site
contractors.
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The "Swvey ofSafety 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. l

Software used in seven categories was then solicited, including:

• CiviVStIUcturaVGeotechnical Systems
• Mechanical Systems
• HVAC
• Electrical Systems
• Fire Protection Systems
• Instrumentation and control
• Other categories.

For each computer code identified, the inputs to Table I-I 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 ofcompliance.

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.

1 Secondary release of the survey also included Office of Civilian Radioactive Waste Management, Office of Science
and Office of Nuclear Energy sites.
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Code name and version
,:

a.
.,

b. Function ofcode

Application (what projects/facilities at the sitenab) "

c.
.; :.

" .'

d Code developer andlor sponsor .'

. ....

~ommercial, ~roprietary or Other (Explain) .. '.

e. " . -,;,,'
' .. j:~:>

f. Current OwrerNendor an.d technical~portprovider. 'J!{;tf: " '"
>t

.... .. ' .::;.::.
Docunientation available ;:.::(.

g. ,

h. Code platfonn (Workstation, PC-baSed, Mainframe) ).

....

L Operating System (Windows, DOS, other)
..

j. Frequency of Use (Routine, repeated use, code of choice'-'R; Occ~i9nal~~e "::"Q~)

k. How are error and user questions reported?

l Comments on experience with this computersoftware, ease ofapplication, documentation
provided; known errors or issues
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This swvey 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 fonn. The rows correspond to the
codes identified and are sub-grouped into one ofseven use categories. The use categories are Civil,
Mechanical, HVAC, Electrical, etc. The colWlUlS ofTable 2.1 correspond to the site or organization
that supplied the swvey infonnation. In each row under a category, codes are listed alphabetically.
Multiple code versions are listed as "A), B), C)..." in a 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 swvey responder entered ''None'' for a category. Ifnothing 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 infonnation 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 Volwne
II ofthis 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 perfonned with the respondents.
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Table 2.1 Survey Results -Category vs. Site/Org.

S' 10Ite r2anIZation

fL~ j/; Ii
Category Code ~fj~~if~a;ddlj~nd

12. Mecbanl.al SYlleall 1",- "'-
I~J___ I..

A)ALOO1l.
B)ALGOll FBMl'RO

" "'" I..

A)o\NSVS "

I..'A'..O ...... , .:"';'" k· >. l.o.

, ,~

A)AulOpipe
B)Autopipe 6.20.09
C)AUlOpipe 6.2

" I" In

A)B31.3/Mulliple Mes
... v •••"'n, A

n ,n

A)CFX 4.2, S.O,
(. (~

A)Compress
~ 10~/~"" A

A)COSMOSlM2.6
..

.. I..
..m ..p~~ n A
"""u•• D' n

• T"· •. ,.

,,,,
, 1

A)HTRI (1ST 2.0)
IPu" .. m

1 .."n:M.n:n u... ..
A)Jet Impingemenl

A)MSCfTHERMAL
vo.

A)Pipe-flo
B)pipe-Flo ProfV7,0
Ir)Pipe-Flo

I.. IDr'r:
,nro ,n.

A)Type J Tank
I ..~...

A)Type II, III,
&. iliA

Ton" Tnn r no" IA
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SiteJOnanlzation
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Category
• RVAC

Code

• - ..... '~mfj

.n

." ........

" I.........-.... ...r....... ..D,.., I.,
A>e-tml Valve SiziD.

-OuService
V-,-II

A~IValve Sizin•
• Liquid Service,_0_

A)CoDtro1 Valve Sizin.
oS-Service
v. ° I

"nUT

A)FLOWEL,
° .....

I.

I.
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Table 2.1 Survey Results -Category vs. Site/Org.

SOt 10 fIe r2anIZa Ion

fi~ f/; !jj.
Category Code r/ f j'ff#;J'/.f 'f.YlI' 1///1./(1/;/1,
t7. Ollltr De.in Soll...re ~ "'.

I A""T A \1,/\/\/\

'\Arn, A

\Ion

A)lJelmlA UVJSIOJl

V=ionDSRI2
{1(1RIPI

"u~r rL ,I A

A)Inlegnled Tigel
,,-"r;_ \1< n

A)Mi=-Sbicld .. I.. D

"n. o n.... ~U1 n

A

A)SCALE V4.4A
"\00'"0.'1 "" ,~ -. > • D I•.

.'""~ on
A)WinnUPRA

_;~,n

D.

A)ALGEBRACDB.
BI.OTCDB.
BRAG FLO,

~. Olber Soft...re- Nel CCD2STEP.
~e..meDd'" A. DesignI . etc'

rm

A)Andover Direct
Digital Control
~~...

lA, ,no ..r.A A

A)CAMEO
R A

.~,ft., ft~ n

A)CFAST
B)CFASTfFAST 5.01,

117201 R

,'/\/\/\ A

AIEPlcod. A A
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Table 2.1 Survey Results -Category VI. Slte/Org.

SIteIO anlzatiJl'2l on

f~' j {
CaloVH.... y Code rr'"II/;'1/1I;" '.f, (.r.1/- !I./I.//I /' t/
~. 0CIler Seftw.re- Nee A)IlIW>

AI DIIlpJ D.,,,...,..
.

• \1>",/,\.,.......,..
~)KIlNOVA

"au", ....

~)LpI02lIb.-

A)MAJl

~ln~1..
:.. W1......

A)MAntCAD
B)MATHCAD II
fc)MATLAB

I.....
A)MCNP4C
B)MCNP 01UOEN

~

4C
D)MCNP 4A,4B

IA I",' In I,. if"F. if" 01 IF.
.'"-~~-

A)NetDllta

A)MSCADAMS
_u.·· I........

A)OIUOEN2 V2.t

A)ItEBUS-PC,

"'1II11"''' V~ V~ A

.. '" ..,.,., ,......

A)SiJeat Knishl- .
,~

.""" 'ouC!V~

A)TlaIIIieDl
C.....lIlibie EXCEL

'. R

~..._~-

u- an rn<VIIII" perlormence of..WlPP rwpoeIory, nat UIlNIb'.....,.
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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. I.

Table A- I (Appendix A) provides the same survey information as Table 2. I 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 organizatiOIL'i, with approximately halfof these being in the CiviVStructural/Geotechnical
category. These are listed in Table 2.2.

Table 2.2 Multiple-use Design Codes Identified by Survey

Number Number
Catel!orv Item Code Name of Sites ofOrgs.

1. CiviUStructuraUGeotechnical 1 ABAQUS 5 5

2 ALGOR 3 3

3 ANSYS 4 7

4 BlastX 2 2

5 COSMOS 2 2

6 GTSTRDL 3 3

7 RISA3D 2 2

8 SAP 2000 2 3

9 SASSI 3 4

10 SHAKE 3 3

11 STAAD Pro 2003 2 2

2. Mechanical repeat ALGOR 3 3

repeat ANSYS 2 2

12 AutoPipe 3 4

repeat COSMOS 2 2

13 FLUINf 2 2

14 Pipe-Flo 1 2

3. HVAC repeat FLUENT 1 1

4. Electrical Systems 15 ETAP 2 2

16 SKM Power Tools 2 2

5. Fire Protection 17 HASS 7 8

6. Instrumentation and Control none

7. Other 18 MicroShield 4 5

19 SCALE 3 3

AIl of the software codes listed in Table 2.2, except for SCALE, are proprietary/commercial and tend
to be widely used in a number ofdifferent industries and applicatiolL'i outside of the Department of
Energy. SCALE is controlled by RSICC and is a set ofcriticality/shielding codes.
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Several smvey respondents noted use ofcritiCality and sbieldiDg software for making safety-related
design decisiorm. The criticality and shielding software areas are not central to the concems amQJlatrd
in TECH-25's core issues ofsafety analysis. Furthermore, DNFSB Recommendation 97-02,
Continuation ofCriticality Safety at Defense Nuclear Facilities in the Department ofEnergy, and
subsequent DOE response and implementation plans have acLhessed these areas (DNFSB, 1997).
Re-examination ofongoing SQA programs for aiticality and shielding software tlaefUie is not
warranted.

ALGOR, ANSYS, COSMOS and FLUENT are each listed in two categories. The final twoco~
give a count ofthe nwnber ofsites where each code is used and tbe total nwnber oforganizations
(regardless ofbeing 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 die Department ofFneIgy but also across a
broad may ofindustries and appli<:ations. For example, ANSYS is used throughout the United States
and intemationaIJy to perform structural ana!)'sis. PIPE-FLO is a gencraJ use code to analyze pressme
drops and to help design piping and pumping layouts in tbe cb:mical, nuclear, and other industries.
PIPE-FLO bas thousands ofcustomers in tile United States aDd abroad. FLUENT is a~ use
computational fluid dynamics code used in a broed anay ofawJicatioos ranging ftum assessing weir
overflow in sanitary distribution systems to evaIuatiDg qDnum geometry for computer drive heads.

The smvey responses indicated~ there were diJferences.in 1be SQA approaches used for design
software among design code developers and \*'l' .organizatinn& However, no evidence was found of
software-induced errors in design that have led to noo-oooserYBtisms in nuclear facility operations, or in
the identification of fiIciIity controls.

The fuIlowing sub-sections, 2.1 - 2.7, describe fJlemultiple-Ufiie software. A listing ofthe Area of
Applicability is given along with a summary descriptioDoftbe software. Contact information, SQA­
related discussions, and training inbmatim fur each computercode are found in Appendix A The
contact infmmation includes the wet> site address, as well as pbooe nwnbers and email infonnatim when
provided on the web site as ofDec:ember 2003 to MarCh 2004. The synopsis ofeach code's quality
assurance is based primarily on informaticn gleaned timl tbe web site associated with the code, or
based on information that could be gathered from 1be web. 11ae is very likely additional SQA
infonnation that a vendor could provide ifrequested.

2.1 CivillStructu.rallGeotecbalcal EDgineerIIq'DesIgD Applications

Software identified in this area ofapplicability includes ABAQUS, ALGOR, ANSYS, BIastX,
COSMOS, GTStrudl. RISA-3D, SAP2000, SASSI, SHAKE, and STAAD Pro 2003. Refer to
Tables B-1 through B-l1 for more infonnatioo.
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ABAQUS provides solutions for linear, non-linear, explicit and mul~body dynamics problems to
deliver a unified finite element analysis environment. The ABAQUS suite consists ofthree core
products - ABAQUS/Standard, ABAQUS/Explicit and ABAQUS/CAE. Each ofthese 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 thennal problems, all powered with the widest range ofcontact
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 ofchoice for ABAQUS
solvers.

2.1.2 )lJJ(;()}t

ALGOR® provides a suite ofcode 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 rnxIels. The
combination ofmotion and stress analysis considering full inertial effects enables engineers to see motion
and its results, such as impact, buckling and pennanent defonnation. 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 ofsimulation 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 mul~
physics. FEMPRO includes a suite of modeling and meshing tools and a wide range ofresults
evaluation and presentation options.

2.1.3 ANSYS

ANSYS is structural analysis software. Its structural models have a full complement ofnonlinear
elements, nonlinear and linear material laws, and inelastic material models. ANSYS simulates the largest
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and most intricate ofstructures. Its nonlinear contact functimality allows fur the analysis ofcomplicated
assemblies. ANSYS offers users an intuitive, tree-structured QUI for easy definition ofeven the most
intricate material models and a choice of iterative and diRct solvers for optimal solutions. ANSYS
mechanical models iI¥:lude a full complement ofoonlinear and linear elements, material laws ranging
from metal to robber, and a comprehensive set ofsolvels. The mechanical models can handle complex
assemblies-for example, those involving JlOI'Ititxaar contact-and can be used for detennining stresses,
temperatmes, displacements and contact pressure distributions on component and assembly designs.

2.1.4 lllast)(

BLASTX is a code developed by the Army Corps ofEngintws F.neIgy and Research Development
Center that calculates blast overpressure. It accurately computes both the positive and negative phases
ofthe shock wave. BLASTX (version 3.0) code calculates dle propagation ofblast shock waves and
detonation product gases in multi-room structures. The code provides predictions ofthe pressure-time
and temperature-time histories in these sb:UctUres. The 3.0 version iI¥:1udes: (1) a variety ofroom shapes
that may be used throughout a structure, (2) an interactive menu-driven input module, (3) an enlJanood
version ofthe bmning, ventin& and waD-fBilure models rrom 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 ofshock propagation through openings, and (7)
modeling ofblast-effects within and outside ofexplosive storage magazines. The code uses dynamic
memory allocation so that structures ranging fum a single room to many rooms may be treated

2.1.5 COSMOS

COSMOSMTM is one ofa series ofCOSMOS modules that offer a wide range ofmaterial properties
and thennaI analysis capabilities, inCluding: .

• Modeling, meshing and vjsnaJization ofparts as weD as assemblies,
• Comprehensive analysis capabilities, stress, frequency, displacement, buckling. heat

transfer, Nonlinear, dynamic response and filtigue capabilities; and,
• Design optimization.

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

Capabilities include linear gaplcontacts, sUess stiffening, sub-sDucturing, nmIti-point constraints,
constraint equations and more. COSMOSM can solve the computation ofheat transfer due to
conduction, including with convecQon and radiation boundary conditioos, fur materials with isotropic,
orthotropic, composite, and temperature-dependent properties. The code can also perform nonlinear
analyses. ' .
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GT STRUDL is a Sttuctural Design & Analysis software program for Architectural - Engineering ­
Construction (AEq, CAFlCAD, utility, offshore, industrial and civil works organizations. GT
STRUDL is a fully integrated general-purpose structural infonnation processing system capable of
supplying an engineer with accwate and complete technical data for design decision-making.

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

2.1.7 RISA-3D

RlSA-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 ofmaximum deflections and stresses, may be done on structures constructed ofany material
or combination ofmaterials.

RlSA-3D is based on the widely accepted Linear Elastic Stiffuess method for model solution. The
stiffuess ofeach element of the sttucwre is calculated independently. These stiffuesses are then
combined to produce the moders overall (global) stiffuess 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
sttuctures. The intuitive interface allows creation of structwal 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 defonnation analysis, multiple p-delta,
eigen and ritz analyses, cable amIysis, 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 consttuction analysis.
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SASSI (8 System for Analysis ofSoil-Strueture Interaction) was originally developed by a group of
graduate students at the University ofCalifomia, Belkeley. SASSI2000 is 8 package ofinterrelated
computer programs that can be used to solve a wide range ofdynamic soil-stm:ture interaction
problems in two or tIuee diInensions. SASSI bas been used by many engineering firms and other
institutions for dynamic soil-structure interaction analysis. It is ammtly an industIy standard for solving
soil-structure interaction problem;.

The seismic design ofall standard nuclear power plants in the United States (ABWR, SBWR, AP6OO,
and System 80+) and many ofthe olderplaids is based on the SASSI solution for gerdation ofseismic
responses. SASSI is increasingly used in other indusIrics including1IaospOl1ation, petrocbemical, and
industrial13cilities when subjected to dynamic loading.

2.1.10 SHAKE

SHAKE is software for equivalent linear seismic lespoDSC analysis ofhorizontally layered soil deposits.
It is developed and supported by the t1DtYasity ofCaIibnia. The SHAKE progtam has been 8 widely
used program for computing the seismic response ofwizomally layered soil deposits. The pn>gI8In

computes the response of8 semi-infinite horizootaIly Iayeral soil deposit overlying 8 unifoon half-space
subjected to vertically propagating,shear waves. The analysis is dooe in the frequency domain, and,
therefore, for any set ofproperties, it is a linear analysis. An iCIntive procedure is used to account for
the nonlinearbehavior ofthe soils. The object motion (Le., die motion that is considered to be known)
can be specified at the top ofany sub layer within the soil profile or at the corresponding outcrop.

Manuals source code and infonnation can be found through the National Infonnation Service for
Eal1hquake Engineering, University ofQl1ifomia, BedceIey.

2.1.11 STAAD Pro Z803

STAAD Pro 2003 is 8 structural engir<aiug software poduc:t far 3D model generation, analysis and
multi-material design. It has an intuitive, user~fiimdly GUl,vi--ti'zation tools, powerful analysis and
design facilities and seamless integration to several other modeling and design software poducts. The
software also is fulJy compatible with Wmdows 2000 aDd Wmdows ME, and is '¢mimi for the new
Windows XP. The code can be used for scatic or dynamic analysis ofbridges, contaimnent structures,
embedded structures (tmmels and culverts), pipe racks, steel, CUlICIde, aluminmn or timber buildings,
tmnsmission towers, stadiwns-Or any other simple orcomplex 1bUctUre.
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Software identified in this area ofapplicability includes ALGOR, ANSYS, AutoPIPE, COSMOS,
FLUENT, and PIP&FLO. Refer to Tables B-2, B-3, B-5, and B-12 through B-14 for more
infonnation.

2.2.1 ANSYS

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

2.2.2 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 ofpiping systems. AutoPIPE
enables engineers to explore differett alternatives for piping design and perform code compliance
checks in a time and cost efficient manner. AutoPIPE contains a comprehensive and extensible library
ofmaterial 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 ofpiping 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.

2.2.4 COSMOS

COSMOSMTM is described above in Section 2.1.5 and in Table B.S.

2.2.5 FLUENT

FLUENT is a computational fluid dynamics (CFD) code used to resolve a wide range ofproblems. 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 bausfer. as weD as several radiation models; Chemical species
transport and reaction, including homogeneous and hdr:rogaJcoos combustion models and sud3ce
reaction models; Free surface, Eulerian and mixture IIlll1q,basc models; Lagrangian trajectory
calculation for dispersed phase modeling (partic1e&'dropletslbubbles); Phase change model for
melting/solidification applicatioos; Cavitation model; MatrriaIs ploperty database; Integrated problem
set-up and post-processing; and Extensive cnstcmimm via user-defined functions.

2.2.6 PIPE-FLO

PIPE-FLO is a piping system analysis tool. It can provide a picture ofthe entire piping system by
integuding the following tasks into a single program: 1) A flow diagram ioteI&ce showing how the
systm1 COIIlpODallS and pipelines are con"C'ded, 2) A powaful calcularioo 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 pwnps, components, tanks,
control valves and interconnectiog pipelines It sizes die individual pipelines using electronic pipe, valve,
and fluid data tables. It selects PUJlIPS and oooarol wives &ommmJfacNrer's Electronic CataIogs,. to
optimize pump and system operation. PIP&FLO calcnJatrs bow tbe system operates including
pressures and flow rates, net positive suction head, and annual opemting costs. It creates FLO-Links
to provide immediate access to supporting documcms needed to design, build and operate the piping
system. The user can share the piping system information with odIers by way ofthe PIPE-FLO Viewer.

2.3 BVAC System Analysis

Software identified in this area ofapplicability incbdes only FLUENT. See Section 2.2.5 above and
Table Sol3 for more infonnation.

2.4 Electrical SysteDis Analysis

Software identified in this area ofapplicability includes ETAP and SKM Power Systems. Refer to
Tables Sol5 and Sol6 for more infunnation.

2.4.1 ETAP

ETAP PowerStation is a fully integrated electrical power system analysis tool. Over 50,000 engineers
use PowerStation worldwide in the design, analysis, maintr:nana:. and operation ofelectrical power
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systems. ETAP PowerStation offers a wide selection ofmodules including: panel systems, short-circuit,
load flow, motor acceleration, transient stability, generator start-up, hannonic 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 conunercial, 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 ofcomponents 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 8017 for more
infonnation

2.5.1 HASS

HASS (Hydraulic Analyzer ofSprinkler 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 pwpose.
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Software identified in this area ofapplicability includes MiaoShield and SCALE. Refez to Table 8-18
and Table 8-19 for more infonnation.

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 soun:e strength fiorD
radiation mea8WbiOIlS, minimi7ing exposure to people, aDd tracbing shielding principles. Its use
requires a basic knowledge of~ and sbieJding 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 Licm-cring Evaluation (SCALE) package ofcodes
developed at Oak Ridge National Laboratory for the NRC. It is maintained and enhanced under the
sponsorship ofthe NRC and OOE. Its goal is to provide an easy to use system for criticality, shielding,
and thermal analysis ofnuclear facility and package designs It is distributed by RSICC. Sub-package
modules are codes such as KENO, BONAMI, QRlOEN, MORSE, XSDRNPM, etc. Monte Carlo
1-D, 3-D, neutron IDl1q>lication; problem dependent cross sections; point depletion decay; 1-D
shielding; Monte Carlo dose evaluation; 3-Dpoint kernel gw 1M lUi-ray sbielding; and R-Z steady state
and transient heat transfer are all modeled.
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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 ofengineering
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 ofuse 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 fimctions. 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 ofcritical 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 sse. These safety margins are then used to judge ifthe 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 ifthe software inputs and outpJts are coofinned.

Since design software is typically proprietaly, bas widespread use, and does not have as direct a
bearing on sse tletermination 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 nmst ensure independent of the software developer are (I) an error
identification and tracking system, (2) adequate user training, and (3) incorporation oflessons learned.

A strategy to discuss how these SQA functioos will be aocomptisbed will be presented in Section4.

3.2 Analydcal Software

Another group ofsoftware reported in the survey, C8IIDOt be adegUized as strictly design software or
safety analysis software. It is more appioptiately d10ugtK ofas tl1IQ/ytical software. Analytical
software does not focus on any specific appIic:atioo, aodis widely used outside ofthe DOE Complex
throughout science, engineering, and business sectors. It is usually geneml-purpose, proprietary
software used to solve a wide may ofproblems in design as well as otbcr' engineering areas. This
software, ofwhich MATLAB, MATHEMATICA, MA1HCAD, and EXCEL are examples from the
design software survey, is used directly without~ aod is cxmnercial off-tIle-sbeif in DIdure.
Analytical software bas been in use for many years and has eYa1 greater acceptance and a more
extensive user base than safety-related design software. As with the design software, these
characteristics are ve:cy different from the designared safety analysis toolbox software.

Because oftheir flexibility, analytical software codes cannot be readily demonstrated as adequate, using
a back-fit SQA process, based on the outoome ofa gap aDaIysis. In addition, such a process is usually
not warranted since COIIllIleICiai interests ensUre that a SQA .-ocess must exist In addition, aD DOE
sites have a QA program that contIols the piepaiBtion ofcaIcvIatioDs. This site-specific QA program
must include a requirement for independent nMew ofall dcsip products (IOCFR830.122(f». Thus, a
centmlized approach to SQA for ana1ytical software is neither practical DCX' desirable. Rather the SQA
for such software will be assured through existing site-spccific QA programs.

While a fonnalized SQA effort related to anaiytical software is not wmanted, it would be desirable to
fuciIitate the sharing ofinfonnation between software users and facilitate the publication oflessons
learned. To accomplish this objective, provi$ioos OIl the SQA web-based infonnation system will be
made for the exchange ofthis infonnaUon. This is ~1I8Cd in Section 4.
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4.0 SQA Strategy

This section describes the proposed DOE strntegies 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 natw'e ofthe 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 ofa robust and mature SQA process must be present. DOE
efforts will then focus to promote these areas through the following:

Reporting and trncking oferrors and deficiencies
Incorporation of lessons learned, and
Adequate user training.

The reporting and trncking oferrors and deficiencies will be accomplished through the DOE web-based
infonnation system. DOE design software users will be encouraged to report known errors through the
web-based information system and encouraged to share lessons learned. 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 ofunrecognized errors affecting multiple projects. It is considered
appropriate because the software is:

Widely used, thus the potential for unreported errors is low
Nearly aU 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 ofdesign software in use
Be adequately trnined
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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Analytical software sucll as MATLAB, MAlHEMATICA, MATIlCAD, and EXCEL were identified
in the survey (See table 2.1 and the categmy tided: <>da'software not IeCODlIIlended as design). As
noted earlier, these codes are gencral-pwpose, proprietary software used to solve a wide amly of
problems in design as wen as other engil'ftiing areas. Many oftbese software packages are used
directly without modification, and are COi11i1Ificial oft:.the-sbelfin nature. The codes are often used in
simple ways to smn data in rows and~ ,. well as-pc:rfoan simple mathematical operations. They
are also used for much more complex analysis includiog;dviog sets ofdiffaential equations, and ­
progtannWng complex conditional logic.

AD ofthese codes are widely used. A huge IIDDberofusers apply the codes to problems across many
disciplines OIl a daily basis. Wrtbill the DOE CmJpIex, 1bese geueral use tools are fimdamentaJ tools fur
engineers and solve all sorts ofdesign problans. Quality asiAnnoe for these types ofcodes presents a
special set ofchallenges.

Simple models or mathematical manipuJatioos are documented easily and may be cbecked by hand
calculations or with a calculator. Quality 8SlIUl1IIICe in simple cases can be achieved by inspection.

More complex models present more ofa cballenge and can bcooJ.aoequivalent to having designed an
independent piece ofsoftware thereby invoking all the mes, n:quiremen1s and necessary actions that
would be called for by generation ofone ofthe plOpiietmy codes listed in Table 2.1.

Quality assurance is controned for d1ese gaaal use codes through the local sitl"llablfacility software
quality assurance program. Typically, each uSe ofone ofthese oodes is validated OIl an individual basis.
Inputs to the code, the models employed, and the output are documented according to rules and
guidelines specific to the sitellab'fBcilityRlqUiItuJeilts when the reUts are to be applied. The level of
detail and documentation applied is graded b8Ied OIl the level ofcomplexity.
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A survey has been completed for detennining widely used, safety-related design software applied in the
DOE Complex to support the analysis and design ofdefense nuclear facilities including structures,
systems and components, as well electrical and control systems. From the responses to this survey, the
following lessons learned are noted:

• Over seventy computer codes are used to support safety-related design fimctions.
• Nineteen of these codes are used by least two or more contractor organizations.
• Seventeen from this group ofdesign 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.
• 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.
• 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. Anny Engineering
Research and Development Center. Another is SCALE, a reactor physics code suite
distributed by the Radiation Safety Information Computational Center RSICC.

• Most of the software is updated on a frequent basis, on the order ofone to two years.
• Nearly all ofthe 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 ofsurvey results and subsequent evaluation ofthe multiple-use design software was limited.
However, it did reveal the level offormal 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 ofASME NQA-I.

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. Ifcertain 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 fimction, applied. Each safety analyst and design engineer is responsible for understanding
the pedigree of the software they apply to each arrl every task, obtaining the appropriate training, and
obtaining sufficient peer review of their analyses.
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Recommendations based on the outcome oftile safety-related design software smvey and inttaptdation
ofthe lessons leamed include the foIlowiog:

1. Toolbox Recommendation: S8fet)'-relatecl design software is different from safety-related
aoalysis software in its development,ma~ and appIicaDon in the DOE Complex. Most
ofthe software identified in the survey have worldwide user groups spanning many industries,
have well-organized and CXiDpieheusive websites, and are 00DlDlCICially driven to minimj~
software deficiencies and provide corrective actions when jdentifiM Based on this
Wlderstanding, DO design software is 1't'lOO' Iillbided for inclusion in the DOE Safety Software
Toolbox.

2. Design Software Links on DOE Web:bued Worm.tion System: A DOE web-based
infonnation system, or tool, is reconunended with design software options for communicating
infonnation OIl~ control,· developer-user~, and other SQA processes. The
web-based tool will promote CXJI¥iisteocy in idcutifying the appiOpliate software version for
DOE applications, and thus;will be a primary IDC'lChanjsm for cmfiguration control by effectively
managing

• design software developer in(amation
• tIaining oppot1unities
• software notices
• software error and defect reports, and
• software ''bug'' fixes and veISion upgrades.

The website link for safety-reIateddeSign software could be defined by smvey category, i.e., or
maintained on a broader basis. A sepamte link would be available for the same purpose for
genend-use analytical software. While tile multiple-use software identified earlier would be
expected to be the basis for most oftile information "traffic," most design software use could, in
principle, be monitored.

3. Survey Updates: While the smvey reported herein is a good basis for decision-making on
safety-related design software at this time, a survey oftbis nature should be updated reguJarIy.
The dccisiom to re-SlDVey will be made on an .needed basis, as detennined by the Office of
Quality Asswance Programs. Trends identified over the course ofsuccessive smveys would be
invaluable in identifying problem areas or aspects ofSQA protocol among developers, users,
and DOE that may need auention. A survey could also evaluate the effectiveness ofthe DOE
Web-based infonnation sy$Iml and the various design software links.

4. SOA Standard Compliap: While the multiple software developers appear to recopize the
value ofcompliance with one or more ofthe SQA sandards, there does not appear to be a set
ofminimmn expectations that are.cIearly defined for.each oCtbe use categories. It is suggested
that minimwn requirements be developed by categoIy and posted on the applOpliate link in the
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DOE Web-based infonnation system. In practice, the various categories could have the same
set of standards, e.g. NQA-l, 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 ofongoing SQA programs for criticality and shielding
software is not recommended.
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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 ofNA, 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 smvey 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 ofcode use.

The smvey results identify approximately seventy codes in the safety design arena. A significant nwnber
of the codes are site-specific codes (See Table 2.1 and Table A-I in Appendix A). Multiple
siteslorganizatioffi use nineteen codes that are identified in Table 2.2. These are swnmarized 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

I. 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

II. MicroShield 4 5

12. Pipe-Flo I 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 ofthe Department ofEnergy with most being widely
distributed, used tbr multiple applications, and in many industries.
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• Are proprietaIy or controlled distribution codes
• Have general industIy~
• Have long standing use with~ histories
• Have extensive user groups
• Are COIIlI1leIciall competitive (helps drive QA)
• Have critical use applications based on alttmative methods (The results are not usually

stand alone, but are supported in the context ofthe 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 assumnce stIategy is needed for design codes.

For the design code software quality assunmce strategy, no~ codes are selected for the toolbox.
The software quality assurance stmtegy for the design codes is dependent primarily on the tact that the
design codes have been widely used, and have historically demonstrated acceptable quality. It is the
user's responsibility to select the software~ in aparticular design application and justify its use.
To centIa1ize and streamline the software quality assurance process, several steps will be taken for the
multiple use design codes. The OOE users will be invited iDIrIactively to supply user interface and other
DOE application specific information on a web-based infonnation sysImL Information on DOE specific
applications will be shared in this way. Software developer-supplied infmnation (including usee groop
location and information, bug reporting, and training resources) can be provided to this web-based
information system. Useful infonnation exchange (on emlI'S, defects, notices, upgrades) can be
maintained and revised as needed on such a proposed system.

It is concluded that existing software quality~c tbr the safety related design codes is adequate.
Users are responsible for assuring that use ofthe codes falls within the apptoptiate overall quality
assurance plan. .

A nwnber ofcodes used in design are general-useiCOIDIDeI'Cial offthe shelfsoftware. The survey has
identified some ofthese codes such as Mathematics, MathCAD, and Excel. These codes have broad
use worldwide. Use ofthese codes is to be controlled though existing site/lab software quality
assmance programs.

This survey is a snapshot in the October 2003 to Februaly 2004 time ftame ofsafety 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 sufticiently IaIge to form a basis for idertifieation of trends and
characteristics. As new codes are identified through the web-based information system, they may be
reviewed to detennine ifthe 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 ofa specific code falls within the appropriate overall quality assurance plan at their DOE site or
laboratory.

6-3



Safety-Related Design Software Survey and Recommendations
Final Report

7.0 Acronyms and Definitions

ACRONYMS:

Marcb2004

ABWR
AEC
ANL
ANS
ANSI
AP600
ASME
CAD
CAE
CFD
CFR
COTS
CSI
DNFSB
DOE
DSA
EH
EM
GUI
HVAC
IEEE
INEEL
IP
ISO
IV&V
LANL
LLNL
NE
NA
NFPA
NNSA
NQA
on
PLC
QA
QAP
RSICC
SASG
SBWR
SC
SC
SNL
SQA
SSC

Advanced Boiling Water Reactor
Architectural Engineering Construction
Argonne National Laboratory
American Nuclear Society
American National Standards Institute
Advanced Pressurized Reactor 600 Mega-Watts
American Society of Mechanical Engineers
Computer Aided Design
Computer Aided Engineering
Computational Fluid Dynamics
Code of Federal Regulations
Commercial Off-The-Shelf
Computers and Structures Inc.
Defense Nuclear Facilities Safety Board
Department of Energy
Documented Safety Analysis
DOE Office of Environment, Safety and Health
DOE Office of Environmental Management
Graphical User Interface
Heating, Ventilation, and Air Conditioning
Institute of Electrical and Electronics Engineers
Idaho National Engineering and Environmental Laboratory
Implementation Plan
International Organization for Standardization
Integrated Verification & Validation
Los Alamos National Laboratory
Lawrence Livermore National Laboratory
DOE Office of Nuclear Energy Science and Technology
National Nuclear Security Administration
National Fire Protection Association
National Nuclear Security Administration
National Quality Assurance (standards)
Operations Technology Inc.
Programmable Logic Controller
Quality Assurance
Quality Assurance Program (alternatively, Plan)
Radiation Safety Information Computational Center
Safety Analysis Software Group
Simplified Boiling Water Reactor
Safety Class
DOE Office of Science
Sandia National Laboratories
Software Quality Assurance
System Structure or Component
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SRS
SRS
SS
SWP
SVVR
V&V
WIPP
YMP

Savannah River Site
Software Requiremc:nts Specification
Safety Significant
Software Verification & Validation Plan
Software Verification & Validation Report
Verifu:ation and Validation
Waste Isolation Pilot Project
Yucca Mountain Project
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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 ofthe Department's safety analysis ''toolbox codes." The central
registry may also perfonn this fi.mction 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 ofspecific computer
software against identified criteria.

Independent Verification and VaUdation (IV& V) - Verification and validation perfonned by an
organization that is technically, managerially, and financially independent ofthe
development organization.

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

Safety Analysis Software Group (SASG) - A group of technical experts fonned by the DepUy
Secretary in October 2000 in response to Technical Report 25 issued by the Defense
Nuclear Facilities Safety Board (DNFSB). This group was responsible for detennining
the safety analysis and instrument and control (I&C) software needs to be fixed or
replaced, establishing plans and cost estimates for remedial work, providing
recommendations for pennanent 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 defease in depth and/or WOIker safety as detennined from safety
analyses. [10 CFR 830] As a general role ofthmnb, SS SSC designations based on
worker safety are limited to those systems, sI1UctUres, or components whose fililure is
estimated to resuh in plOwpt worlcr.r~ serious injuries, or significant radiological
or cbm1ical exposure to wOlkers. 1he tmn serious iIguries, as used in this definition,
refers to medical treatment fir ;milcdiateJy life-dveafH'ing orpermanendy disabling
injuries (e.g., loss ofeye, loss oflimb). 1he geueral rule ofthumb cited above is neitlEr
an evaluation guideline DOl" a quantitative aitedon. It iqHwenls a lower threshold of
concern for which an SS sse designation may be wammted. Estimates ofworker
consequences for~ pmpose ofSS sse <bignation are not intended to require
detailed analytical modeling Cousideaation should be based on engineeringjudgment of
possible effects and the potential added value ofSS sse designation. [DOE G 420.1­
I]

Safety Software - Includes both safety systeD1.8oftware and safety analysis and design software.

Safety Structures, Systems, and Components (SSCs) -1he set ofsafety-class SSCS and safety­
significant SSCs foc a given &ci1ity. [10 CFR 830]

Safety System Software - Computer software and firmW8ie that perfOiins a safety system function
as part ofa structure, system, or c.ompoDeDt (SSC) that bas been ftmctionally classified
as Safety Class (SC) or Safety Significant (SS). This also includes computer software
such as human-machine inteIface software, network interface software, programmable
logic controller (PLC) prograiilming language software, and safety managemmt

databases that are DOt part of:an sse but whose opcDtion or malfimction can directly
affect SS and SC SSC function.

Software - Computer programs, operating systems, procedures, and possibly associated
documentation and data pen8ining to the operation ofa computer system. (IEEE Std.
610.12-1990]

Software Design Verification -.The process ofdetermining ifthe product ofthe software design
activity fulfills the software design requiIemmts. [NQA-I]

Source Code - A computer code in its originally coded foun, typically in text file format. For
programs written in a compiIable proguunmiug language, the \DlCOD1piled program.

Toolbox Codes - A small nwnber ofstandard computer models (codes) supporting OOE safety
analysis, having widespread use, and ofappiopiate qualification that are maintained,
managed, and distn"buted by a cartral soon:e. Toolbox codes meet minimum quality
assurance criteria. They may be applied to support 10 CFR 830 DSAs provided the
application domain and iDputpaiiiiI1deIS are valid. In addition to public domain

7-4



Safety-Related Design Software Survey and Recommendations
Final Report

March 2004

software, commercial or proprietary software may also be considered. In addition to
safety analysis software, design codes may also be included ifthere 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 perfonn
the same type ofanalysis. [IEEE-610.12]: The process ofevaluating 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 perfonns the operations specified in a
nwnerical 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]: (I) The process ofevaluating a system or component
to determine whether the products ofa given development phase satisfy the conditions
imposed at tre start ofthat phase. Contrast with: validation. (2) Formal proofof
program correctness.
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APPENDIX A.---8ite Organization Software Use by Design Category

Table A-I provides the same survey infonnation 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-I SittlCoDtractor and Software Vied by Design Category

Catelory
Other

CiviV Software-

Sitel Structural! InItra- Other NotRec:om-

0r2
Gee- Mechankal EIectrlc:aI FlrePr. IBelltatioD Design meadedA.
technical SYStems HVAC 1edl.. ...Coatrol Software Desi2D

Micro-
ANJ,W ALGOR ALGOR BASS ~MT Shield

Nonlinear ARCS
SAP2000

DOE
Richland ABAQUS AutoPipe BASS MATLAB

ANSYS Pipe-Flo

RISA3D
SAP2000
Plus
SAP
Nonlinear

SASSI

VAMJDF

WaterCAD

IIaafordI Ansoft MCNP
D8ratek ALGOR ALGOR MaweU3 d ORIGBN

FLUENT/O
ANSYS AMBIT P1W

COSMOS

FlexPDE
I.S-DYNA
andLS-
POST
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Table A-I Site/Contractor and Software Used by Design Category

Category
Other

Civil! Software-

!Site! Structural! Instru- Other Not Recom-

01'2
Geo- Mechanical Electrical Fire Pro- mentation Design mended As
technical Systems HVAC Systems tection and Control Software Desi2n

Control Delmia
Valve Sizing Envision

aanfordf -Gas Version
~echtel Aspen AGI32 Service D5R12 MATHCAD
National ANSYS BJAC 11.1 FLUENT Version 1.64 HASS 7.5 Version 1.1 IOGRIP) 11

Control
EA399/Setr Valve Sizing

CE980 B31.3/Mulf oute - Liquid HSC
(BSIMQKE) pleME's& Version Service Chemistry Mathematic
,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 6.187/6.214 4.7.0 Version 1.1 Perf. SW U MCNP4C
CE928
(DATAN), FLOWEL, Micro
1991 DAPSS 1.0 Version 3.0~ Shield 6

GTSlRUDL Process
Version 25 FLUENT Perf. SWI.O

HTRI (1ST
2.0)(PHE WinnUPRA

SASSI 2000 2.0) Version 2.0
Jet
Impingemen

SHAKE tCode WTPEngr.
2000 I<NEIS5) Baseline

Pipe-Flo
compressibl
eVersion
7.0

Pipe-Flo
Professiona
Version 7.0
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Table A-l. Site/Contractor and Software Vied by Design Category

CatElory
Other

ClvW Software-

~itel StnactDrall IIIItru- Other NGtRecom-

Pr2 Ge. MecbaDical Ji'lnrr. !meDtatioD Deslp IIIeIlded AI
tecbnical S}'Items IBvAC .... "Control Software Dealn
ANSYSlMe
ch. Version Micro-

ClDMHiD 7.0 AutoPIPE ~1YT"U m."" Shield 6

SAP 2000

Micro-
INF.IL None None None None None None Shield DANTSYS

MCNP
SCALEV43 0RIGEN2

RSAC

AFf ALOHA
LANL ABAQUS Fathom 5.0 HASS V53.2

ANSYS AutoPipe AutoDesk
V7.l Plus 6.3 AutoCad

COSMOSI
BlastX M2.6 CAMEOfin

CFASTIFA
ST5.01

ETABSNL 3.1.7,2.01

PSADS DANTSYS

DESIRE
RlSA3D 2000

EPlcode
6.01,MACC
S2,GENII2,
MELCOR,
HOTSPOT

SAFE 2.05
Sap 2000

NL ERAD3.2

SASSI IDS2
MAR

SUDIJJllU)'03
LANL 2701

ifCONf.) SHAKE91 V1.0.0.1
-=-
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Table A-I. Site/Contractor and Software Used by Design Category

Category
Otber

Civil/ Software-

Site/ StructuraV Instru- Otber Not Recom-

01'2
Geo- Mechanical Electrical Fire Pro- mentation Design mended As
technical Systems HVAC Systems tection and Control Software Desi2n

MARPLOT
V3.3
MASS

MATHCA
D

MCNPx,
MCNP-4C

POSTMAX
2
SANET
SeaTREE

SQLlMS
V3.l
Transient
Combustibl
eEXCEL
Sprdsheet
V2.l

HOTSPOT
lLLNL V2.05

Andover
Direct

M,iamisburg Digital
~Iosure Control
Project None None None None None None None Software

Silent
Knight
Software
Suite

SKMPower
bRNL ABAOUS ALGOR None Tools HASS 7.5 None ATTILA HOTSPOT

ATHENA DOORS-
ALGOR 3.1.1.2 SSAMS 1.0 OORT MCNPx,S

ORNL CAESAR II Micro- POSTMAX
CONT.) GTSTRUDL V4.0 Shield 2
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Table A-l. SiteJContndol' and Software Vied byDeslp Category

Category
~r

Civil! 1-

Site/ Str.dural! 1JIstru- ~ber ~Recoat-

PrR
Ceo- Mec:haDlca1 . EIedrkaI ,....Pr. l-tation neltp IDIIIdedAa
tedlDical Systems BVAC ... ....Control Softwan Deslp

RFBtJS.pc,
CFX42.,5.0 SCALE ~D8IVA

PATRAN 555.6 V4.4A
STAADPro FEMLAB
2003 3.0 VEN'IURE

FLUENT
HEATING
7.3
ICEM-CFD
Hcxa

RELAP5

ALOHA,
~CCS2,
MELCOR,
HOTSPOT

ANSYS Irrace700 SKMPower 2.0, EPlcodc
Pantex V7.l ~SYS7.l ~4.0 Tools MAss ~.03

BlastXV4.2 ERAD

STAADPro KENO V &
2003 KENO-3D
MSC
MARC
2003,
Dytran
2002, MCNP
Nastran ~A,4B,4C.S
2003 AND X

MSC
Pro- ADAMS
Engineer 2003,
2001 Mvision
STAAD MSC
Pro 2003 Patran2003

NARAC

Pa.tex
CONT.) SABRINA

SAFER
V:J.f1l.
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Table A-I. Site/Contractor and Software Used by Design Category

Cate20ry
Other

CiviV Software-

Site/ Structural! Instru- Other Not Recom-

O~
Geo- Mechanical Electrical Fire Pro- mentation Design mended As
technical SYstems HVAC Systems tection and Control Software lDeshm

SOURCES-
~

TWODAN
T

VISUAL
EDITOR

Rocky Flats None None None None FAST None RADIDOSE

HASS

ABAQUS COSMOS
~andia 6.3 2.8 ADEPT MACCS2

COSMOS ANITA
2.8 V2000 MCNPV5.0

CINDER
V90 MELCOR

DKPOWR
Integrated
Tiger Series
V5.0
PARTISN
V2.9
SCALE
V4.4A

Autopipe
SRS ABAQUS Plus None PDMS HASS None VERSE-LC ALOHA

GTSTRUDL ABAQUS ETAP KYPIPE CAMEO

NIST Fire
Dynamic

Type II, lll, Simulator
SRS & lIlA Tank and Smoke
CONT.) SHAKE91 Top Load, View HOTSPOT

MSClfHER
SASSI MAL Pipe 2000

Type I Tank
SRPP Top Load
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Table A-l. Site/Contractor and Software Vied by DeIIp Category

Category
Other

CIvi1I Software.

Sitel Stradllrall 1aItn- Other NotRecom-

0r2
Gee- Mechanic:al Electrkal IJ'In.Pro- meldatioo Delip BaelldedAs
teebnic:al SyStems HVAC .... ....Control Software Deslp

ANSYS ANSYS

ALGEBRA(
WIPP None None lNone !None !None !None None DB. Etc.'

___ PC

V1.0

CFAST

<EN-II-s
OXQ
MetData
Application

T_~ft~c:xe

Lpu02.ab.ex
e

RadClientIR
adnet

MACCS2
YuccaMtn. Venion 1.12

Footnotes to Table
t MuIIipIe codes used to model the performance of the WtPP repoIitofy, not UI8d 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 llDre than one site, or by
more than one organization (multiple-use codes). This Appendix presents briefone-page descriptions
ofeach code. Contact infonnation is provided. A synopsis based on web infonnation available is
provided concerning the quality assurance status ofeach code.
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Table B-1. ABAQUS

March 2004

a. Area of Applicability CiviJlStructuralJGeotechnical Systems;

b. Code name and ABAQUS
version(s)

c. Function ofcod~ ABAQUS providl~s 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 Gore 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/Standal"dQl), provides ABAQUS solver technology to solve traditional implicit
finite element analyses, such as static, dynamies, thermal, 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.
:\Bi\QlJS/Explicil®, provides ABAQUS solver technology focused on transient
dynamics and quas~staticanalyses using an explicit approach appropriate in many
applications such as drop test, crushing and many manufacturing processes.
ABAQUS/Ci\E(H), 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.

d Software ABABAQUS, Inc, 1080 Main Street, Pawtucket, Rhode Island 02860-4847
Developer/Owner; Tel: 401 7274200; Fax: 401 7274208

Contact Information E-mail: infordabaqus.con); hltr:i!www.abagus.com!contact.html
Technical support':_~RRprtra)ahaaus.com

e. SQA Standard(s) Quality assurance is stated to meet the ISO 9001 standard. However, vendor indicates QA
Cited Plan allows providing software that conforms to the US Nuclear Regulatory Commission's

quality assurance requirements and may thus be used for calculations associated with the
licensing ofnuelear powcr facilities in the USA.

f. TraininglUser- AI3AQUS and its rcpresentatives offcr regularly scheduled public seminars as well as
Developer training seminars lt 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 year ABAQLJS Insights newsletter is published. Since 1988, each year in
late spring, ABAQUS Inc. hosts the annual worldwide ABAQUS Users' Conference.
ABAQUS employs over 350 people worldwide, with over 24 direct offices providing
technical support, sales, and services and with a network of technically advanced
distributors in emcrging markets.

g. Estimated Number Worldwide
of Users
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Table B-2. ALGOR~

March 2004

a. Area of Applicability
Civil/StructuraL'Geotechnical Systems; Mechanical

b. Code name and
ALGO~ (Suite of codes)

version(s)

c. Function of code ALGOR® provides a suite of code modules. Codc 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.

MES combines large-sca~emotion 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 defomlation. This core package also ineludes FEMPRO, a complete finite
element modeling, results evaluation and presentation interface and a suite of modeling
capabilities.

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

"

d Software ALGOR, Inc.

Developer/Owner; ISO Beta Drive
Pittsburgh, PA IsnS-2932

Contact Information USA Tel: 1.800.4S.ALGOR (I,SOO.482.S467)
E-mail: http://,,,,''ww.algor.com/sef\/ice supporticolltact.:lSp or service((l'algor.co!n or
info@algor.com
Technical support: http:/,'www.algor.com/service support/default. asp

e. SQA Standard(s) ALGOR has implemented a quality assurance (QA) program. ALGOR's QA program

Cited has been designed to comply with IOCFRSO, Appendix B and IOCFR21 of the Code of
Federal Regulations (CFK) governing the United States nuclear power industry. These
regulatory standads include IS separate criteria that encompass virtually the full range of
a company's software 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 900 I
compliant.

f. TraininglUser-: ALGOR and its re:Jresentatives offer regularly scheduled training via the classroom as
Developer well as at customer sites. Distancc learning is provided with www.eTechLeaming.conis

Interaction internet-based dist.illce le.lrning. ALGOR's training programs have qualified for
Professional Deve:opmer:t \lours (PDH) within those states that have Continuing
Professional Competency (CPC) requirements as a condition of license renewal for
Professional Engineers. ..-

g. Estimated Number Worldwide USl'.

of Users
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Table B-3. ANSYS

March 2004

a. Area of Applicability CiviVStructuraliGeotechnical Systems;

Mechanical;

b. Code mime and ANSYS
version(s)

c. Function oecode ANSYS is structual analysis software. Its structural models have a full complement of
nonlinear clemems, nonlinear and linear 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 assemblies. ANSYS offers users an
intuitive, tree-structured GU! for easy definition ofeven the most intricate material models
and a choice ofitt:rative 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 assemblies-for example, those involving nonlinear contact-and is used
for determining stresses, temperatures, displacements and contact pressure distributions
on component and assembly designs.

d Software ANSYS, Inc.

Developer/Owner; Southpointe

Contact Information
275 Technology Drive
Canonsburg, I'A 15317
ansysinfo@ansy~,.com

T 724.746.3304
F 724.5149494
Toll Free USA and Canada: 1.866.ANSYS.AI (1866.267.9724)
Home Page: http://www.ansys.com/index.htm

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

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

f. TraininglUser- Training courses are pro'/ided on a regular basis and newsletters are issued.

Developer
Interaction
Estimated Level of Worldwide.

g.
Use
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Table B-4. BLASTX

March 2004

a. Ar~. of Applicability CivillStructwallGootcchn.ical Analysis

b. Software name and BLASTX
version(s)

c. Function of SoftWare BLASTX is a cod,: developed by the Anny 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 thcse structures. The 3.0 version ineludes: (I) 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 INBLA S1' code, (4) failure models using the total shock and quas"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 storJge magazines. The code uses dynamic memory allocation so that
structures ranging from a single room to many rooms may be treated.

d. Software
Developer/Own~r;

u.s. Anny Engineer Research and Development Center
Geotechnical and Structures Laboratory

Contact Information 3909 Halls fclT)' Road
Vicksburg, MS 39180-6199

No websitc information i~ available.

e. SQA Standard(s) No SQA infonnation has been identified.

Cited

f. TraininglUser- No Training/Lser-Developer Interaction Infonnation is available.

Developer
Interaction

g. Estimated Level of Unknown.
Use

---
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Table B-5. COSMOS

a. Area of Applicabjlity
CiviVStructurallGeotcchnical Analysis; Mechanical

b. Software name and
COSMOS

version(s)

c. Function ofSoftware COSMOSMTM is one ofa series of COSMOS modules that offer a wide range of analysis
capabilities, including:

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

• Comprehensive analysis capabilities, stress, frequency, displacement, buckling,
heat transfer, nonlinear, dynamic response and fatigue capabilities; and

• Design optimization.
COSMOSM features an extensive library of ID, 2D and 3D clements supports isotropic,
orthotropic, anise tropic, 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
condition, for mat::rials with isotropic, orthotropic, composite, and temperature-dependent
properties It can perform nonlinear analyses.

d Software Structural Resear~h & Analysis Corp.

Developer/Owner; 12121 Wilshire Blvd.
Suite 700

Contact Information Los Angeles, CA )0025
Phone: 31O.207-2~;OO

Fax: 310.207-2774
E-mail: info@sraccom
Home Page: hW1..:'/www.cosmosm.conl/oagcs/producls/cosmosm. hIm I

e. SQA Standard(s) Not apparent.

Gted
The web sitc allows for feedback and error reporting. A newsletter for the product is
offered. Frequen:ly asked questions for running the code are posted on the site.

r. Training/User- Training package~; arc of:ered through Structural Research & Analysis Corporation. Some

D~veloper
are available "online".

Interaction

g. Estimated Level of Worldwide
Use
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Table B-6. GTStrudl

March 2004

a. Ar~ ofApplicability CivillStructtJraliGcotcchnical Systems.. ~"., ~

b. Software name and GTSTRUDL
version(s)

c. Function of Software GT STRUDL is a Structural Dcsign & Analysis software program for Architectural-
Engineering - Construction (AEC), CAE/CAD, utilities, offshore, industrial and civil
works. GT STRUDL is a fully integrated general- purpose structural information

- processing systcm capable of supplying an engineer with accurate and complcte
tcchnical data for design dccision-making.

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

-.'
dynamic, and nonlinear analysis, finitc clemcnt analysis, structural frame design, graphical
rcsult display. and structural database managemcnt into a menu driven information
processing system. In over 25 years of use, GT STRUDL has beeome a widely accepted
Computer-Aided Engineering and Design tools for the structural analyst and structural

, design engineer.

d Software GTSTRlJDL

Developer/Owner; Georgia Tech - CASE Center
790 Atlantic Driv(:

Contact Information Atlanta, Cieorgia 30332-0355 USA Phone: (404) 894-2260; FAX: (404) 894-8014
E-mail: casec@ce.gatech.edu

.. Home Page: httn;:,'www.l:!tstrudl. o 3tech.cdu/

SQAStandard(s) The vendor assets that GT STRUDL is validated and certified in full conformance to the
e. applicable provisons of the United States Nuclear Regulatory Commission softwareCited

quality assurance and quality control regulations.

Additionally, it is stated that CiT STRUDL support and quality assurance standards
offered by the GeoJrgia Tech - CASE Center are among the most rigorous in the industry.
CiT STRUDL software certification procedures are in full conformance with the applicahle
provisions of the J.S. Nuclear Regulatory Commission quality assurance and quality
control regulation; (I OCFR-50, Appendix B), and IS09000-3. Full-service support
provided by the CASE Center includes software 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 ofGT STRUDL.

f. TraininglUser- Training and seminars on using ofCiTSTRLJDL are provided.
Developer
Interaction

g. Estimated Level of Worldwide: CiT STRUDL is used on a regular basis by thousands of engineers in over .10
Use countries.

--
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Table B-7. RISA-3D

March 2004

a. Area of Applicability Civil/Structural/Geotechnical Analysis

b. Software name and RISA-3D
ver<sion(s)

c. Function of Software RlSA-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

< • as fast and easy a, 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.

This program 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 model's 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 in dividual clement
stresses. The dynamic analysis is performed using a subspace iteration procedure.

d SoftWare RISA Technologies

Developer/Owner; 26632 Towne Centre Drive. Suite 210
Foothill Ranch, CA 926]0

Contact Information United States of America
Voice: (949) 951-5815 (local & international)

Toll Free: (800) 332-RISA (inside the US)
Fax: (949) 951-5X4~
E-mail: info@risatech.com
Home Page: : http://www.risatech.com/default.asp

e. SQA Standard(s) The RISA Technology site has an error and bug-reporting page. The site lists technical

Cited frequently asked questions. No other QA specific information was found on the web site

f. TraininglUser- Training courses are offered by RISA Technologies.

Developer
Interaction

g. Estimated Level of Appears extensive, but could not be confirmed

Use
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Table 8-8. SAP2000

March 2004

a. Area of Applicability CiviVStructllmllGootedmical Analysis

b. Software name and SAP2000
version(s)

c. Function of Software SAP2000 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, elgen 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.

d Software Computers & Structures, Inc. (CSI)

Developer/Owner; Telephone ~umber: 510-845-2177
E-Maill\ddress: baser@c:omp-engineering.com

Contact Infonnation Home Page: b.!mJ!w\\.wcsibcrkdcv.eom:'SI\P2000 Software.html

SQA Standard(s) SAP 2000 Version 8.0 has a new QA program in place with a new verification manual. A
e. verification document provides example problems used to test various features andCited

capabilities of the SAP2000 program. The problems demonstrate the adequacy of the
program for usc in all applications, including safety-related nuclear, as governed by
1OCFR50 requirements as well as other international QI\ standards, such as ISO 9000:2000
requirements.

f. TraininglUser- Tutorials arc provided or: the web and training is scheduled by CSI on a regular basis.

Developer
Interaction
Estim~ted Level of Unknown

g.
Use
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Table 8-9. SASSI

March 2004

a. Area of Applicability CiviVStructural/GeotechnicaJ Systems

b. So~are name and SASSI
version(s)

c. Function of Software SASSI (a System for Analysis of Soil-Structure Interaction) was originally developed by a
group of graduate students at the University of Cali fomi a, Berkeley. SASSI2000 is a
package of interre lated computer programs that can be used to solve a wide range of
dynamic soil-~tructure interaction problcms in two or three dimensions. SASSI has been
used by many cngineering firms and other institutions for dynamic soil-structure
interaction analysis. It is currently an industry standard for solving soil-structure
interaction problems. Th:: seismic design of all standard nuclear power plants in the
United States (AI3WR, SI3WR, 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 ilcluding transportation, petrochemical, and industrial facilities
whcn subjected te- dynamic loading.

d. Software SASSI2000

Developer/Owner; 2 Agnes St
Oakland

Contact Information CA 94618-2523
USA
Fax nUrrDer for Rcgistrdtion: (510) 652 2958
Account enquirie:;: accol.llltsCa'sassi 7 OOO.com
Information enquiries about SASSI2000: infoCdsassi2000.colll
Homc Page: J:J!ill:;/www.sassi2000com

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

Cited thc web site.

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

g. Estimated Level of Worldwide.
Use
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Table B-I0. SHAKE

March 2004

a. Area of Applicability CiviJlStructuraVGeotechnical Analysis

b. Software name and SHAKE
version(s)

c. Function of Software SHAKE is sofcware 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 ofa 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 linear 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 ccrresponding outcrop.

Manuals source code and information can bc found through the National Information
Scrvice for Eal1hQuake Engineering, University of California, Berkeley.

d. Software National Infonnation Service for Earthquake Engineering

Developer/Owner; University of California, Uerkcley
EERC Library

Contact Information 1301 S. 46th SlTcet
Richmond, CA 94804-4693
Phone: 510-231-94)3
Fax: 510-231-9461
Email: cercliQ{£vniscc.b.;-rkclcy.cdu
Home Page: b!Ul.i!niscc.t:crkdcy.cdu!softwarc!shake91

e. SQA Standard(s) No SQA infonnation has been identified.

Cited

f. TraininglUser- Unknown, Online manuals available.

Developer
Interaction

g. Estimated Level of Unknown
Use
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Table B-l1. STAAD Pro 2003

March 2004

a. Area of Applicability CiviJlStructuraVGeotcehnicaJ Analysis

b. Software name and STAAD Pro 2003
version(s)

c. Function of Software STAAD Pro 2003 is a str.letural engineering software product for 3D model generation,
analysis and multi-material design. It has an intuitive, user-friendly GUI, visualization
tools, powerful analysis and design facilities and seamless integration to several other
modeling and dcsign software products. The software also is fully compatible with
Windows 2000 and Winc:ows 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 (tunnel!: and culverts), pipe racks, steel, concrete, aluminum or timber
buildings, transmission towers, stadiums or any other simple or complex structure.

d Software REI, a division of;letGuru, Inc.

Developer/Owner; 22700 Savi Ranch Pkwy.
Yorba Linda, CA 92887

Contact Information USA
Phone: (714) 974-2500
Fax: (714) 974-477
Email: info@ca.reiusa.com or sales@ca.reiusa.com
Home Pagc: http://www.reiworld.comlIndcx.asp

e. SQA Standard(s) The developer ofSTAAD.Pro meets the rigid requirements ofNUPICfNRC (Nuclcar

Cited Regulatory Commission). development, maintenance. Design codes followcd and
included are AISC (ASD and LRFD), AASHTO and optional codcs such as ASCE 52 and
several intema:ional codes like 8S5400, 8S5950, French, Gcrman, Canadian, Japancse,
Chinese, Indian and Scandinavian. Also in the list is the new AASHTO 2000 codc, the
new mc 2000 eod~, the n3W AISI Cold-Formed Steel Design and section library, the new
welding design code and many others. The site hosts bug reporting, with code updates,
patches, ncwsletters, FAQ's, and forums.

f. TraininglUser- REI and its representatives ofTer regularly scheduled training via the classroom
Developer as well as at customer sites. An engineer can achieve certification in the code.

Interaction Research Engineers certify STAAD training. The two-day certification course
counts as 1.6 Continuing Education Units (CEU's) as required by some
engineers holding a PE or SE. The web site hosts discussion groups, a
knowlcdge basc, and tutorials and demos. Conferences are scheduled.

g. Estimated Level of Worldwide, The company currently licenses its software products to more than 19,000
Use businesses, wi:h 47,000 installations and 160,000 users in over 8S countries.
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Table 8-12. AutoPlPE

March 2004

--

a. Area of Applicability Mechanical

b. Software name and
AutoPIPE

version(s)

c. Function of Software AutoPIPE is a co:nputcr aided engineering program for stress analysis of piping systems.
AutoPIPE enables engineers to explore different alternatives for piping design and
perform code compliance checks in a time and cost efficient manner. AutoPIPE contains a
comprehensive and exte;lsible library of material propertics 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 perfom,s linear or nonlinear static analysis of piping systems and their
supports. The software's proven nonlinear algorithm solves complex problems containing
gaps, friction, bUJied pipe, limit stops, and other piping configurations. Loading includes
gravity, buoyanc~l,SUpP,)rt displacements, point and distributed loads, thermal
expansion, preSSLTe thrust, eguivalent static earthguake, wave, and wind loadings.

1
d. Software Bentley Systems, Inc.

Developer/Owner; 685 Stockton Dri"e
Exton, PA 19341

Contact Information 1-800-BENTI..EY or +1610 4585000
Home Pagc: l!,lli!.;.'!www bcntley.com/products/disciplin cs!plantJengineeringiautoPll£L
Contact site: hl!.ll/!www.hentley.com/tools/saks.cfm'Jnroduct AutoPIPE

e. SQA Standard(s) The vendor claim; that AutoPIPE's rigorous quality assurance program has passed
Cited numerous independent on-site audits to IOCFR50 App. B, ASME NQA-I, and ANSI

N45.2 standards. Bentley has formally written and approved test plans for verification of
every modific.ltio;l and new feature to AutoPIPE as well as integration testing for features
implemented in plevious versions with records ofvalidation spanning more than six
years. Users C.lII r·:ceive formal error reports that classify errors based on severity, an
explanation of the implic:ltions of each error, and known workarounds. ..-

f. TraininglUser- Training is providcd for the code by a number of vendors.
Developer
Interaction

g. Estimated Level of Worldwide.
Use
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Table B-13. FLUENT

March 2004

a. Area of Applicability Mechanical Analysis; INAC Analysis

b. Software name and FLUENT
version(s)

c. Function of Software FLUENT is a corr:putatie·nal fluid dynamics (CFO) code used to resolve a wide range of
problems. It has unique ~apabilities in an unstructured, finite volume based solver. It is
coupled with pre-processing and post-processing software offered by FLUENT Inc.
Some of its features include: Complete mesh flexibility; All speed regimes (low subsonic,
transonic, supersc.nic, 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, and
mixed convection, conjuJate heat transfer, as well as several radiation models; Chemical
species transport and reaction, including homogeneous and heterogeneous combustion
models and surface reaction models; Free surface, Eulerian and mixture multiphase
models; Lagrangian traje~tory calculation for dispersed phase modeling
(particles/droplet~/bubbll~s);Phase change modcl for melting/solidification applications;
Cavitation model; Materials property database; Integrated problem set-up and post-
processing; and Extensive customization via user-defined functions.

d Software FLUENT USA

Developer/Owner; 10 Cavendish Court,
Centerra Park Lebanon,

Contact Information New Hampshire 0:,766
Phone: (603) 643-;.600
Fax: (603) 643-3967
Home Page: http://www.fluent.com/
httn:/iwww.flll<:nt.eom/worldwide!usa/about/nh.htm

e. SQA Standard(s) FLUENT's qualit:t management system is now registered to the ISO 9001 :2000

Cited international standard and TicklT. FLUENT has chosen the widely recognized ISO 9001
standard for quality assurance and the TickIT scheme for software development
organizations as the basis for a quality management system. ISO 900 I applies to
businesses that afl~ invoI-led in design, development, production, installation, and
servicing. The TicklT scheme contains guidelines for applying ISO 900 I requirements
specifically to sof:ware industries.

f. TrainingiUser- -Consulting and Universi'y Program Infonnation is available from website; Some initial

Developer training is offered with original license.

Interaction

g. Estimated Level of - Worldwide.
Use
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Table B-14. PIPE-FLO

March 2004

a. Area of Applicability Mechanical System Analysis

b. Software name and PIPE-FLO
version(s)

c. Function of Software PIPE-FLO Professional provides a picture of the entire piping system by integrating the
following tasks into a single program: I)A flow diagram interface showing how the system
components and pipelin'~s arc 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 drawsl piping systcm schematic or FLO-Sheet showing all the pumps,
components, tanks, control valvcs and interconnecting pipelincs. It sizes the individual
pipelines using electronic pipe, valve, and fluid data tablcs. It selects pumps and control
valves from manufacturer's Electronic Catalogs, to optimize pump and system opcration.
PIPE-FLO calculates how the system operates including pressures and flow rates, net
positive suction tead, and annual operating costs. It creates FLO -Links to provide
immediate acces!; to supporting documents nel:ded to dcsign, build and operate the
piping system. The user can share thc piping system information with others by way of
the PIPE-FLO Viewer.

I

d Software Engineered Software, Inc. -I
Developer/Owner; 4531 Intelco Loor' SE

Lacey, WA %503-5941
Contact Infonnation Sales - (800) 786-f:545

Technical Support - (360) 412-0702 opt. 4
Office - (360) 412-0702
Fax - (360) 412-06"12
Home Page: h.!.!.E:/1www eng-software.com/pro.htm --

SQA Standard(s) A newsletter is provided. Technical information on the code is provided at the site. No Ie. other QA information was found on the web site. I
Cited

1f. TraininglUser- Training on the sc,ftware is provided by Enginecred Software.

Developer
Interaction

g. Estimated Level of Engineered Software indicates that the software is used in 20 different industries with -]
Use over 15,000 cLlstomers.
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Table B-15. ETAP

March 2004

a. Area of Applicability Electrical Systems

b. Software name and ETAP
version(s)

c. Function of Software ETAP PowerStation is a fully integrated electrical power system analysis tool. Over
50,000 engineersJse PowerStat ion worldwide in the design, analysis, maintenance, and
operation of electrical power systems. ETAP PowerStation offers a wide selection of
modules including: pancl systems, short-<:ircuit, load flow, motor acceleration, transient
stability, gencrator start-up, harmonic analysis, etc.

d Software
Developer/Owner; OTI Inc.

17 Goodyear
Contact Information Irvine, CA 92618-1812

(949) 462-0100
(800) 477-ETAP
Fax: (949) 462-0200
Home Page: ....ww.etap.eom

e. SQA Standard(s) PowerStation is d~veloped under an established quality assurance program and is bcing

Cited used in the majority of high-impact nuclear faeilitics in the United States. OTI's
commitment to providing the highest quality product in the marketplace is thoughtfully
exceuted through the ETAP Qu ality Assurance program, first implemented in 199 I. Thc
Quality Assurane,~Plan has since bcen expandcd and enhanced to comply with the
following widely accepted and firmly established standards: United States Code of
Federal Regulations, 10 CFR 50, Appendix B, 10 CFR 21, ANSIIASME N45.2-1977, ASME
NQA-I (Including Subpart 2.7), ISO 900 I Standard, ANSIIIEEE Std 730.1-1989, CAN/CSA-
Q396.1.2. When purchased as a 'Safety-Related' (High-Impact) Nuclear version, the
ETAP package is accompanied by the following: . Certification Leiter, Software
Requirements Specificaticn (SRS), Software Verification & Validation Plan (SVVP),
Software Verification & Validation Report (SVVR), Test Files & Output Report files in an
Electronic Format, and Opportunity to Audit & Assess OTI's Quality System.

f. TraininglUser- Training packages arc offered through Structural Research & Analysis Corporation. Some

Developer are available "online".

Interaction

g. Estimated Level of Worldwide. Over 50,000 engineers use PowerStation worldwide in the design, analysis,
Use maintenance, and 'Jperati'Jn of electrical power systems.
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Table B-16. SKM Power Tools

March 2004

a. ~,~~ofApplidlb~tY.
.," •• , .. , .-." T_'

b. .$p,ftti,are name aDd
.,c"J.tebloll(s)

Electrical Systems

SKM Power Tools

dSOtfivare . _
i.>.~!~~~rrOwrier;

. ..90'tf~fIDf6rm~6on
,-. -":":.7!:

c..

.:..; ~ :,- .
'. -"'-~...-

I;t!~~~·....; }~.:(,.i~fit

's: "';',:'';:...

.. /-.

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 the onc-line diagram. The PTW coordination module, CAPTOR, is
completely integrated with the one-line diagram interface and other study modules.
Calculators for transfonner 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,

SKM Systems Analysis Inc.
1040 Manhattan Beach Blvd.
P.O. Box 3376
Manhattan Beach, California 90266
Phone (310) 698-4700
Fax (310)698-4708
pwrtools@skm,com
www.skm.com

e.' JSQAStandard(s)
;,(;ited

No infonnation could be found on the website.

Context-sensitive on-line help is available. Extensive User's Guide and reference manuals
are available. A step-by-step tutorial is provided at the web site. The site maintains
FAQ's and a knowledge base. Error reporting and suggestions may be submitted
through the web site.

g. ~stbJ!a!~ Le vel of .. ' Worldwide over 15,000 users.
lIse
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Table B-17. HASS
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a. Area of Applicability Fire Protection

b. Software name and HASS
version(s)

c. FwlCtion of Software BASS (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. BASS 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
0"

d
Developer/Qwner; BRS Systems

Phone: 770.934.8423
Contact Information Fax 770.934.7696

hass@hrssystems.com
httn:!/www.hrssvstems.com!indcx.html

e. SQA Standard(s) Users are supplied with updates and code revisions annually. No other quality assurance

Cited data on the code was found on the web site.

f. TraininglUser- No training was discussed on the web site. The web site states most BASS users have

Developer experience in sprinkler system design, layout or review. HASS was designed for those
with sprinkler knowledge and capahle of making value judgments concerning the

Interaction calculations.

g. Estimated Level of Vendor reports the code is used by thousands in over fifty countries.

Use
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Table B-18. MicroShield
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a. Area of Applicability Other: Radiological Shielding

b. Software name and MicroShield
version(s)

c. Function of Software 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 measurement~,minimizing exposure to
people, and teaching shielding principles. Its usc requires a basic knowledge of radiation
and shielding principles. It was originally developed by Grove Engineering which was
acquired by Framatome ANP.

d Software Framatome ANP

Dev.eloper/Owner; Grove Engineering
3416 Olanwood Court

Contact Information Suite 211
Olney, Maryland
(301) 929-3028
Fax (301) 929 3047
http://www.framatech.com/radsoft/radsoft.asp

e. SQA Standard(s) MicroShield has a verification and validation package available. The overall purpose of

Cited the 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 ineludes a
two-part "MicroShield Verification & Validation Report". This report consolidates a
myriad of information sources used over the years for development of MicroShield. It also
shows the 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 fnr VNV.EXE. Part
II contains the mathematical formulation for the calculations. Historical tcst results are
included in appendices for traceability and completeness.

f. TraininglUser- Training is discussed on the web site.

Developer
Interaction

g. Estimated Level of Widely used by more than 500 organizations.

Use
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Table B-19. SCALE
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a. Area of Applicability Other: Radiological Shielding

b. Software name and SCALE
version(s)

c. Function of Software 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, HONAMI, ORiGEN, MORSE, XSORNPM, etc. 1-0,3-0 Monte Carlo
neutron multiplication, problem dependent cross sections, point depletion decay, l-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.

d Software ORNL

Developer/Owner; RSICC: Post Office Box 2008, I Bethel Valley Road, Oak Ridge, Tenness,~e 37831-6171
Phone: 865-574-6176 Fax: 865-241~

Contact Infonnation RSICC Email: pde@oml.gov
Phone: 865-574-618 I (for user registration RSICC)
SCALE Help: sealehelp@oml.gov
SCALE home page: http://www.oml.gov/seilseale/seale-home.html

e. SQA Standard(s) SCALE is maintained under configuration management by ORNL. Sample problems arc

Cited provided for most modules. Manuals are provided. User help available at
scalehcIp@oml.gov. A web page is devoted to verification and validation, sec
http://www.oml.gov/seilscalelbenchmark.htrnl. NUREG's and other documents arc
provided detailing the V& V effort.

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

Developer the U.S. and overseas. Training courses schedules are given at the wee site. Onsite

Interaction
instruction is provided.

Estimated Level of Worldwide use.
g.

Use
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FOREWORD

February 2004

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 I), this report (Volume II), meets Commitment
4.2.1.5 to the Implementation Plan for Defense Nuclear Faci/ities 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-311GTN
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 Assurancefor Safety­
Related Software at Department ofEnergy 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 ofadditional design software
placement in the Central Registry. The current document, Volume II, contains all design
software responses as received by the DOE Office ofQuality 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 ofcode 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 ofSafety Software
Used in Design ofStructures, 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).

ix
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Survey of Safety Software

Used in Design of Structures, Systems, and Components

1. Introduction

February 2004

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/emaiVfacsimile:

February 2004

Principal DOE organization(s) supported (NNSA, EM) _

Date Survey Form Submitted:
t...=..==~::"':'.::,T_--=---::':"":'::"':::::":::=:":==-=--======================- _

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.

~__A_r~_o_f_A_~~licability Ji~~~mputerSoftware Name*
-------- I

Civil/Structural/Geotechnical Systems
----------------------------

-M-e-c-ha-n-ic-alS-ys-te-m-s---------~---------------

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

f-------------------------:------------------------
HVAC

--- ---------------- -------.,
- -- ---------------------------- ------------

Electrical Systems
------- --- ----------

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

---- -------------------- - ---------------------------1
Fire Protection Systems

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

Instrumcntltion and Control

Others (not included above)
-- - -- -- --- ---- ---- ---

--- -------

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

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

* Enter "None" if no safety software is applicable to the area.

2
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4. Safety Software Information

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

I
___oj

-----1
I

I

,--------- -. -._._-- -
Code name and version

a.

b.
"'unction of code

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

d. Code developer and/or sponsor

-- -_ ...-.- ---"---

e. ~ornrnercial, £roprietary or Qther
(Explain)

- -----

f. Current Owner/Vendor and technical
support provider

-.

g. Documentation available
-------- _._- ----,.. " ---- -----

h. Code platform (Workstation, PC-
basl~d, Mainframe)

-- -- ----- - ---- ----- ---_.--

I. Operating System (Windows, DOS,
oth,~r)

r--- -- ...-- -- -,- -_ .. ---- ----- -

j. Frequency of Use (Routine, repeated
usc, code of choice - R; Occasional
use - 0; )

-- -------

k. How are error and user questions
reported?

_. - --------

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

- -- ._------ -- ---_."_.-

3
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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 Wha1: 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

f---------
a. 10 CFR 830, Su~rt A, Quality Assurance Reguirement~_

b. ASME NQA-la-1999, NQA-Ia-2000 (Part 2.7); or

.-
predecessor (indicate which) ---
c. ANSVISO/ASQ Q900 1-2000, Quality Management
Systems -- Requirements, or Related Standards _.- _..

d. DOE Order 414.1, Quality Assurance
..----------

e. DOE Order 420.1, Facility ~ty ._-- - ---_._.-

f-----------.- ----.----------
f. DOE Order 2QO_:.L Informa[ion Management Progra~__

g. DOE Guide 200.1-1, Department ofEnergy Sofrn;are
Engj1}eering Methodology

- ---.

f---------.- - ------
h. DOE Guide 414):.1, AssessIP-_e[lt Guide for QA .-

I. ANSI/ANS-l 0.4-1987, Guidelines for the Verification
and Validation ofScientific and Engineering Computer

1---------------
Programs {or the N..uc~ear Indus~ry

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

(Please iden!jfyX_ -".._- ._--------

4
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5.3 How do you apply QA procedures to safety software? _

5.4 How do you train users on safety software? _

5
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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

TR UCTUREcode; Version 2003.1
-- -_. ---_._-----_.-

code is used in the structural analysis and
clear facilities and related structures.

has bcen used in the analysis of many
gory 2 and 3 facilities at the Site. h was used
of Facility A, and the upgrades to Facility B.

ral Safety Associates,

se

above; Tednical Support is included and is
icense fee.

._--- --
er's Manual

ftware Model Description

ftware Requi:-ements Specification

st Pro~lems- Input and O~_tput files

runs on a PC-bascd platform.

-
-NT, -XP; -2000 are supported.
-_.

eports updates and sends out error noticcs
websitc cxists for reporting soft"" arc

d posing qucstions on use of the code.
within 24 hour~f ther~~ __

.-

Ecode requires a formal training class (given
nd completion of several test studies beforc a
fied. Most users are structural engineers at

ion is upgraded with each version update.

ith this softwarc has been good and
(minor) crrors have been identified in fivc

._-

s

nu

are

ctu

cn

Us

So

So

Tc

tat

d.)
c I

are
ate
igfl

RUE

orr
A

an
is

UR
r) a
ali
vcl

ce w

few
se.

WS

Code name and version
a.

_._--

b.
Function of code

STRUCT
design of

c. Application (what projects/facilities at the The soflw
site/lab) Hazard C

in the des

d. Code developer and/or sponsor XYZ Stru

Address:

Email:

Phone:

e. ~ommercial, Eroprietary or Qther (Explain) P; Site-lic

f. Current OwnerNendor and technical support Same as (
provider part of Sit

_.

g. Documentation available I.

2.

3.

4.

h. Code platform (Workstation, PC-based, The softw
Mainframe)

i. Operating System (Windows, DOS, other) WINDO
'--'"

j. Frequency of Use (Routine, rcpeated use, code R
ofeboiee R; Occasional use - 0; )

k. How are error and user questions reported? The vend
via email.
problems

---- ~o~se

l. Comalents on experience with this computer STRUCT
software, case ofapplication, documentation by vendo
provided; known errors or issues user is qu

the BS Ie

Documen

Expericn
relatively

--- --._----- )'cars o[u

6
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Department of Energy/Office of Environmental
Management

Hanford

Bechtel National, Inc.
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SurveY Iaformatloa edBy:

Name: Carlos Villa10and0

OrDDization: Bechtel Natlo..... be.

Site or Laboratory: River ProCedIaa Projeet - W.... TJelU&eat PJut, Hallford

Addrea8: 2435 Stevas C.ter....,Ric.....WA 99352

PhoneIemaillfaclimile: 371-2782

Principal DOE Orpnization(.) 1UppOlted: U.s. J)epart..-tolE..." 0ftIce olRlver ProteetJoD

For eacJt safetY laban IdeaHtlM:
CodcIapplication name and wnrion

AG132 wnioo 1.64
Function ofcode System DeIiCD Lisbtinl Analysis

• Area ofapplicability - lee &bow Electrical Syatems

Application (what projectaffacititiea at the Acrou aD taeilitiea
sitellab)
Code dcvcloper 1DdI« IpOD8O!' LigIttIngAMlptr.1rIc.

Qmnnercial. ~oprietaly,or~ (axpIajn) Co--rciaI

Current OwnerNendor and tcehnicallupport' BeoIRl~ Inc. I LJg1ltblg htJly~. hie. is the
provider' wadorhDch support

Documentation available Yea - Manuals in acrobat format & online
doclI',*""'tIoa

Code Platform (Worklaation. PC-bued. PC woabilliooa
Main&amc)
Operating System (Windows #I. DOS, Other) WindoWs NT 4.0, Windowa 2000. Windowa XP

FIeqUeOcy ofUse (Routine. repeated '*' code R.outiDe-.p
ofchoice -I.; Occasional - Q)
How are error and user qUCltionJ reported? Ezrar aatification is hancJ1ed according to pI'OCedure

24590-wtP-GPP-D'-001. Use 01Quality Affecting
Softwtue AppIictJtionsand can be obtained through
Project Archives and Document Controls.
U. questiona are handled intema1ly, 01' byLi~

• hie. tedmica1 .
Comments on experieace with this computer A~2 isa'" ofthe at illumination enairm:rina
software. eue ofapplicatioo; documadation pl'GllaaD. Itwill nm satiafactorily on the Minimum
provided; known c:mn or issues. required had.ue for reJatiwly simple applications.

Ueen . OIl taking advantage of the fUll

•



Design and analysis work being performed using
this application

9

c:x:N: 075138 • AttllChment .1 -..... 2 of 47

spectrum ofpower 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 lwninaircs 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. AGD2 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 24S90-WI'P-GPP-IT-OOl. Use o/Quality
Affecting Software Applications. No errors have been
~ at this time.
See above. Lighting Calculations for the illwninated
areas ofall facilities.



SuvIYblonuaCloa By:

Name: Tim Milot

.on: Bedttwl Nado.... 1Jac.

Site or Laboratory: IUYer ProtedIeD Project - Wute Tr.....'.Plot, Buford

Address: 2435 Steveu Ceater Place, Rlcblud Wit. 99352

Phonelemaillfacsimile: S09-371-4S42/ hteLoom/

Principal DOE OrpDizatioa(s) supported: U.s. Depar1JMIIt ofbel'lf, 0ftIce of RIver ProtedIoD

POl' _dl..retv 80ftware IIDDlicadoa 1d_dW:
CodeIapplicatiOll name and wmOD ANSYS

FWICtion ofcode FiDite B1'U"M mecJwrical Ana1yIiI ofequ4-iW%Ut

• Juea ofapplicability - ICC abo"" StruoIura1, Mechtujca1 aystcma

ApplicatioG (what projectalfacilitiet at the: pIeIIUI'O ",nlell. eqvipumt .
si1ellab)
Code de\'eloper audlor sponsor ANSYSIDc

.lropriet8ry. or Qther (explain) I ConnNac:ia1 off the shelf

~OwncrNendor aud tcclmica1 support JUlANSYS
provider
Documentation available Yea

Code Platform (Worbtation. PC-bued, WorbtaticJD
Mainbme)
0peratiDa System (Windows #. DOS, Other) Windows

Frcqueacy ofUse (R.outiDc, repcatlld use. code R.
ofchoice-R; Occasional· Q)
How are errOl' aud US« qucstiooa rep«ted? Software emil' noticea

Commc:ntB on expericacc with this computer' ANSYS iJ iaduIUy staDdard Finite Element ADIlysia
software, ease ofapplication; documentation software. wIIicb is very tborougbIy documented md
nrovided: known errors or issues. Ow the vendor
Desisn and analysis work being ped«mod using pell,uL.., Iizins ofprasure vessels, streII aDd
this application tbermallII81yIis ofequipment

10



edBlilt; ado Pruney orm D eDar JY:

Name: Snehal Shah

OrPDization: Bechtel National. Inc.

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

Address: 2435 Stevens Center Place, Richland WA 99351

PhonelemaiVfacsimilc: 509-371-4540 I ssshah(Q}bechte1.oom I

Principal OOE Organization(s) supported: U.s. Department ofEnergy, OfIlce ofRiver Protection

.S

AppUcablnty
Application is used in the preliminary design of safety class and safety significant structures, systems, and
components in the following areas: Mechanical Systems
Note: This software is not used for fmal design ofany component regardless ofsafety classification.

For each safetv software aoolleation ide.tifted:
Code/application name and version Aspen - BJAC 11.1

Function ofcode Mechanical design ofshelJ and tube heat exchangers

• Area ofapplicability - see above Mechanical systems

Application (what projects/facilities at the heat exchangers for PTF, m.W, LAW, BOF. LAB
sitellab)
Code developer and/or sponsor Aspen Teclmology Inc.

C.onunercial, froprietary. or Qther (explain) Commercial off the shelf

Current OwnerNendor and technical support Aspen Technology Inc.
provider

Dooumentation available Yes
Code Platform (Workstation. PC-based, PC-based, Workstation
Mainframe)
Operating System (Windows #, OOS, Other) Windows

Frequency ofUse (Routine, repeated use, code R
ofchoice -R; Occasional - Q)
How are error and user questions reported? Software error notices

Comments on experience with this computer Aspen-BJAC is widely used software for mechanical
software, ease ofapplication; docmnentation design ofshell and tube heat exchanger, which is
provided; known errors or issues. very thoroughly docwnented and supported by the

vendor
Design and analysis work being performed using Preliminary mechanical design of shell and tube type
this application heat exchangers to support Material Requisition for

quotes and to verify the vendor design. lbis is Dot
used for fmal design of any shell and tube heat
exchanger.

II



Suvey laIonaatIoD PnDU'ld BY:

Name: Ivan Paoo

•OIl: Bechtel N • 1M.

Site or Labcxatory: lUver PntecCIo. Project - W..Tn......Plat, ll.aDfoni

Address: 2435 san..Cater Place, BfcWa-d WA 99352

PboDeIemailIticIimile: 371·360S1i "'"'" • "-n71·3S07

Plincipal DOB Ol'8m;.,uOll(I) 1UPP'*W; U.s.D..._ tewwt ....=11. omc. oflUYV.......

For eacIl ufety software
., .. ............:

CodeIapp1ication aame and version WTP Pnpoeriq B.seline Proccu PafOiIlllDCe
- - VIIIioD 1.0

Function ofcode To pr9Me stream data to aupport delrip and
ComnPnMaina IIId Testing ofWIP (Wute

, 'I'Jea1ritW'.-..d\ ;"~"Y.
• Area of applicability. sec above Q

Application (what projoctllfacilitiell at tile • n.ip iDput tor design calculatiOllS (PT,
sitellab) LAWVit,HLWVit, Lab)

• PcIIu_1tI perfoImance ofwriCRII feed
____10 dID WTP and cffluem 1U'e1m11o

LBltFIBTF
• IIepc II die design pc:rforrmnce capability

duriDR cold IIIdbot commi8IicmiDa
Code developer and/or IpODSOi' Sponenr. J-. Papp

~.. ~oprietary.orQtha' (explain) Q

Tbc routine WII produoed by the Process EnPwrinI
Department UIiaa fimdemcntal enPcorin. aDd
cbamiltry eqn,gm,

The Qua1ity A1ktiIt& Software (QAS) routiDo wu
,~MiCIQIO~Bxcel2000.

Current OwDI:rIVendor and tecbnical aupport , ;Central PIooeuBn.~Central Procell
provider EnPMt:riDI
Documentation available 24590-WTP·VV-ENO-G3-<>OS. Rev. O.
Code platform C'Norkstation, PCbued, WorkItaticm
Mainframe)



a:N: 075930 - Attachment.1 - ..... 'of 47

Operating System (Windows #. DOS. Other) Windows 2000

Frequency ofUse (Routine, repeated use. code Eo
ofch~ice -R; Occasional- Q)
How are error and user questions reported? Error identification and notification is per procedure

2459O-WfP-GPP-IT-GOl (Use ofQuality Affecting
Software Application).

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

Comments on experience with this computer It is a Microso~ Excel based model where all the
software. ease of application; documentation inputs into the routine are listed in Appendix C of
provided; known errors or issues. 24590-WfP-VV-ENO-o3-OOS. A desktop instruction

on using the routine is availab~e from Ivan Papp or
Dale Obenauer.

Design and analysis work. being performed • Estimated Hydrogen Generation Rates for
using this application Pretreatment and HLW Calculation

• Memo reporting stream data for AY-102 and
AP-IOI

13



SIlI'WY Iafonaado. By:

Namc:F • OItadu

Oraanization: Bechtel Natioult bc.
,

Site or Laboratory: RIver ProtectIoa ProJect· W..T1eetm.ppt Plat, Buford

Address: 1435 Stev...Cater Place, 1UdIIud WA 99352

PboneIemaiVfacaimile: 415-768-3734

PrincipII DOE Organizatioa(s) suppodod: U.s. DepartIMIIIt ofberu, Oftke oflUnr Pnttectloa

Applicability
Application is WJed in the ana1ysis IUd cfeIip of..rety ella • ..rely lipificant structurca. I)'8taDI,
and compooents in the folJowins area:~ 8yItemI. Mechanical Systems.
HVAC.ll1cetrica1 SyDmI, [irePt~Syltema.1astr'""."dOD adCoIdrol, Qth«.

For eacl ..... IOftware auDDc:adoa.d . n:wl:
CodcIapplication name and vemoo CE980 (BSIMQICE). 1984, version B1-4PC

FuoctiOll ofcode GeaeraticmoC~"ble time histcries

•Area ofapplicability - see above C

Application (what projectl/facilitiea at the All Seiamjc Ca1eImY I WTP buildings
sitellab)
Code developer and/or sponsor Bcclal

C,oomucial,~,or Qtb« (explain) p

Cum:ot OwncrNCDdor aud tccbnica1 support Bechtel
provider

Documentation available Coqwda' Service Library ofBcchtel Corp. in San
- . . Califomia

Code Platform (Workstation, PC-bued, PC...
Mainframe)
Operatina System (Windows tf., DOS. Other) WiDdcnn 95/9812000

Frequency ofUsc (Routine, repeated use. code 0
ofchoice -R; Occasional - 2)
How Ire error and user queationa repocted? R.epoIt to teclmiW lpOCialist or the Computer

SerYice Lilnry olBecldel Corp. in San Francisco,
CaJifmIia

Comments on experience with this computcI' Spccia1ized proanmneeds expericoced user
software, ease ofapplication; dOCl!mentation

orovided; known crron Ol" issues.
Desip and analysis work bcinJ performed usmc 0eDeratiClIl ofspcctrum-compatible time histories
this application

14
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adSurvey Worm on Prepared By:

Name: Tim Milot

.....
non: Beclttel National, lac:.

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

Address: 1435 Stevens enter Place, Richland W A 99351

Phone/emaiVfacsimile: 509-371-4542 I tsmilot@bechtel.com I

Principal DOE Organization(s) supported: U.s. Department of Enerv, Oftlce ofRiver Protection

AppBeablBty
Compress Codeware is an ASME vm pressure vessel calculation program used forprcliminary sizing of
pressure vessels aDd nozzlcs. Compress is not used for fmal design.

For each safety software aDnBcation Identified:
Code/application name and version Compress 6.187/6.214

Function of code Pressure vessel sizing software

• Area ofapplicability - see above Stroctural, Mechanical systems

Application (what projects/facilities at the pressure vessels
sitellab)
Code developer and/or sponsor Codeware

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

Current OwnerNendor 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
ofchoice -R; Occasional - ill
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
teclmica1 sUDOOrt.

Comments on experience with this computer Compress is straightforward to use and user friendly.
software, ease ofapplication; 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 fonnat.
Design and analysis work being performed using Preliminary sizing ofpressure vessels. Compress
this application Codeware is not used for final design.

IS



lJafonutloa .BY:

Name: Sean G. Smith

- "on: BecJatei N.Uo.... be.

Site or Labmatory: R1Yer ProteetIoa Pnjec:t • Waste Tr'" ..Plat, Buford

AcIdre8I: 1435 Stev...C........1UdIIud WA99352

Phoae/emailIf'8caimile: (509) 371-8179/ •• comIlS09) 371-8172

PrincipelOOB Orpnization(s) lI1JPIlOl1ed: U.s. Depab&wt ......" 0fIke ofRlver Proteelloa

Jl'or eada _.tv lOb.... UDIlcatIoa IJ........•
CodeIapplication name and~on Control Vain SirJDa • Gas Service, Version 1..1
Funct:ioG of ooc1c Calcu1Uc VIM SizinI

• Area ofapplicability· see above Instn.uMntatiolllDll Control (I&C)
MochmiCal SYItmis

Application (what projectslfacilitiel at the WTP RPP Project for the LAW, PTF, HI.W, BOF,
"sitelJab) and other faciliticl u needed on the project.
Code developer andIOI' IpOD8Or Calvin Laaley (PPS)

Coma*cial, froprietary, 01' Qth« (explain) Other. The n:NIiDo ..... generated by Ll:C Central
_. . an t!he WTP RPP lJIOject.

Current OwnerNencIOI' and technical support Calvia Lu1ey (PPS)
provider
Docummtaticm available • 24S90-WlP-VV-ENG-03-oG2, Control

Vam SizinS for Gas Service • QAS Routine

• 24S90-W'I?-<JPG·J-016, Desip Guide
CatdIol VIIw Siziu

Code platform (Worbtation, PC-buod, PC·B....
Mainframe)
Operating System (WiDdowa #, DOS, Other), Windows 2000 Service Pack 3

WindoWI NI' 6 SP6a
Frcquc:ncy ofUsc (Routine, repeated use, code Routine
ofchoice -I.; 0ccui0Dal- Q) ,"

How are errol" mel user questions rcpol1ed? All crron Will be~ to the PPS and proceIled
in ICOOIdIllCe with 24590-WTP-Gpp-rr~1. All

are a1Io direoted to the PPS.
Omuncnts 011 eJqJerieDcewith this CCIIDpUta' ; LtC baw ....abi a asnificant amount of
8Oftwue, ease ofappli~docwDen1atioll alcnl"'" with this routine and have not
orovided: known errors or issues. any technical errors or issues.

16



Design and analysis work being performed
using this application

17
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Design work being pcrfonned 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.



Svvey !Dfonadoa- '"Rw:

Name: Sean G. Smith

tion: Wtel NationaL lac:.

Site or Laboratory: lUverProtec:tIoD ProJect. Wute Tre 4·...PIaat, Buford

Address: W5 Stev... CeBter Place, RW··,. WA 99352

PboaeIemaiJIfacsimile: (509) 371-8179/1
. 1.comI (S09) 371-8172

Principal DOB Organjzation(s) supported: U.s. DtpIll1lDat oI&M!v, Oftlc:e ofRIver Pro....

Applicability
Application is UIOd in the lDalysis aud desian of I&fetyclul_afety IipificaDt atructureI, systaDt.
and CODaponeuta in the following areas:Ci~SyItema, Mechanical S)'IIemI,
IIVAC, Electrical Systems, Eire PIoteetion SystanI, Iaatnu'. 'Id_tad Con1rol, Qtbm'.

For eadt safety IOban UDIkadeIl tdeatIW:
CodeIapplication name and version ~lVam SiziDa - Liquid Service, Vcnioo 1.1
Function ofcode Calcu1ale Valve Sizing

•Am! ofapplicability - see above JDar11111t!i"etion tad Comrol (I&C) '.

MocJwnicel -
Application (what projectalfacilities at the WI'P UP Project for the LAW, PTF, HLW, BOF~
si1eIlab) mel OCher &cilitica u Deeded on the project.
Code developer and/or sponsor Calvin Lutay (PPS)

Commercial.lroPrietary, or Qther (aplaiD) 0Ibcr. Tbe routiDe wu aaxnted by I&C Cea1nJ
CII1 the WI'P RPP

Current Ownc:rNendor aDd tcclmical support Calvin LuIey (PPS)
provider
Documentation available • 24S90-Wl'P-VV-ENGo03-OO1, Control

Valvo SiziDI for Liquid 8a'vice - QAS
.RGutinc

• 24S90-Wl'P-GPG-JoOI6. Deaian Guide
Coatrol Valve Sizina'

Code P1atfonn (WorkBtation, PCbued. PC-Bued
Mainframe)
Operating System (Windows #, DOS. Other) WiDdoWl2000 Senice Pack 3

WiDdowI NT 6 SP6a
Frequency ofUse (Routine. repeatod usc. code RoutiDe
ofchoice -It Occasional - Q)
How U'C error and user questions ICpcxted? All crrora wiD berepoallDd to thoPPS andprocaslad

in ICOOfdaDce with 24S90-wrP-Gpp-rroO()l. All
Ire..directed to the PPS.

Comments on a:pcricnce with this computer LtC haw .....ated. _pHicant amount of
software. case ofapplication; documentation calcu1atiouwith til routine aDd have not
l)I'Ovided; known errors or issues. -. tecbnic:al cmn or issuea.

II



Design and analysis work being performed
using this application

19

CCN: 075930 • Attachment .1 ....... 12 of 47

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 Desi2D can model accordinJdv.



San.,. lIlfoDUllloa - iRv:

Name: Sean G. smith

Or .on: Beclltel NatIoD.... be.

Site or Laboratory: RIver ProtecdoIl ProJed - Waste TraM..Plut, Buford

Address: 2435 Steve. Cater Place, Rlclllaad WA 99352

PbcmeIemaillfacsimile: (509) 371-8179/. - " ".oomIlS(9) 371-8172

Principal DOB Orpni7.ation(S) suppoated: U.s. Depart..-t all:• .." OfIke oflUYer ProtectIoa

AppIlcabUItJ
Application ia ueed in the aalysis aDd deIian of Iafety clau d.rety lignjficant structures, systems,
and components in the followina area:~O'hMoal Systems, Mechanical Systems,
HVAC. Electrical Systems. fire PlotcOOoa Syatems,~ ad CclDtrol. Qther.

Por each .ate IOftware aoDBcadoa Idwtlflwl:
CodeIapplication JUUDe IDd version CcIatrol Valw SiziDa - SteamServioe. Vcnioo 1.1
Function ofcode CaJculate Valve SiziDa

• Area ofapplicability - see abow JulIn. 1Mb! md Comrol (LtC)
MKh--'-

Application (what projectllfaciliticl at 1bc Wl'P IU'f frojeGt for 1hc LAW. PTF. aw. BOF.
sitcJlab) ad otbIr 6oi1itie1 u DCCded on the project.
Code developer and/or spoosor Cal. LMIey (PPS)

Commercial. ~etuy. or Qthcr (apIain) Other. 'l1Ie nMdiDe was generU:d by I&C Central
011 the WI"P RPP vroicct.

Current OwnerNendor and tcchnicallUppCld Calvin LuIey (PPS)
provider
Documentation available • 24590-Wl'P-VV-ENG..()3-OO3. Control

Valve SiziDa for Steam Service - QAS
Routine

• 24590-Wl'P-GPG-J-G16. Design Guide
CoatroI Valw Sizing

Code Platform (Workstation. PC-hued, PCBuecl
Mainframe)
Operating System (Windows #. DOS. Other) WiDcIowI2000 Service Pack 3

Windo_ NI' 6 SP6a
Frequency ofUse (Routine. repeated use. code R.oudDe
ofchoice -R; Occasional- Q)
How arc error and user queatiooa repot1ed'l Allemn will berepotllld to the PPS andproceBled

illecouacllDae with 24590-WI'P-GPP-rr"()()l. All
..aJeo diaected to the PPS.

Comments on experitaee with this~ LtC haw .,..atect a aianificant amount of
software, eaae ofapplication; documentation eektaletiOlll with this routine and haw not
provided; known errors or issues. .

-'! -1echnica1 errors or iaIuea.

20



Design and analysis work being perfonned
using this application

e:::at: 075130 - Mt8dIment.l - ..... 14 of47

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.



8uYeY bfol'lDlldo. - -11k:

Nu.: Amir Hamaoui

I
.

•OD: Becktel NatIo....1IIc.

Site or Laboratory: RIver ProtectIoD Project - W...Tr......Plat, Buford

Address: 2435 SteveDi Cater Place, Rlc....d WA 99351

PhoDeIemaiJIfacsimile: (415) 768-5516/ - -/(415) 768-5512

Principal DOE OrpsUzatim(s) suppotted: U.s. D&partmeIIIt elE• .." 0IIke ofJUyer Protectloa

Appllablllty
Application is used in the analysis IDC1 deIian of..rety 01aD md saIcty IiJDjftcant IIIrUC1UI'e8, I)Itlbii:w.
and componcIlts in the following 1nlII:Ci~oal8ylteml,MecbanicalSyllems.
IiVAC. Electrical Syatans. fire Pi lUctiorJ SyatemI. Jutrvrneal~oaad Coa1ro1, Qthcr.

For ada safety IOftware aDDUcatlu NMtUIed:
Code/application name and version DAPSS 1.0
Function ofcode ProceuTooI

• Area ofapplicability· see above Piping

Application (what projectslfacilitiea at the PTF.HLW
sitellab)
Code developer and/or sponaor Amir RemMUi

Qmn»mcial, lroplietwy. or Other (axpIaiD) Dew10pecl

Current OwncrNcodor and teclmicallUpPOri Amir Ranwoui
provider
Documenta1ion available Non-QAS dtu:tmwwtatiOll

Code platform (Worlaltaticn, PC-bIsed, PC-buecl
Mainframe)
Opentin. System (Windows #. DOS. Other) Windows

Frequency ofUse (lloutinc. repeated U8e. c:ode R
ofchoice -8,; Occuional- Q)
How are aror and UlICI' questions reported? EmailtoPPS

Comments OIl experience with this computa' IncreueI efticieney ad quality.
software. cue ofapplicltioo; documeDtItioD
provided: lmown erron or isllUCS.
Design and malyais wodc being performed UIin. Pipe Support Calculatioo Qualification R.eport
this application

n
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eclBtloPrwarvey orma • epar ,y:

Name: Farb.UlR Ostadm

Organization: Beehtel National, Inc:.

Site or Laboratory: RIver Protection Project· Wute Treatment Plant, HaDford

Address: 2435 SteveDS Center Place, Richland WA 99351

Phone/email/facsimile: 415-768-3734

Principal OOE Organization(s) supported: U.S. DeplU1meat of Energy, OfDc:e of River ProtectlOB

S

AppUcablBty
Application is used in the analysis and design of safety class and safety significant stroctures, systems,
and components in the following areas: OvillStIUcturallGeotechnical Systems, Mechanical Systems,
HVAC, ~lectrical Systems, fire Protection Systems, Instrumentation and Control, Qther.

For each safeb software a1)1)llcatlOD ide.tifted:
Code/application name and version CE928 (DATAN), 1991, version CI-4PC

Function of code Probabilistic data analysis

• Area of applicability - see above C

Application (what projects/facilities at the All Seismic Category [ WI'P buildings
sitellab)
Code developer and/or sponsor Bechtel

~ommereial, froprietary, or Qther (explain) P

CUtTCI1t OwnerNendor and technical support Bechtel
provider
Documentation available Computer Service Library ofBechtel Corp. in San

Francisco, California
Code Platform (Workstation, PC-based, PC-based
Mainframe)
Operating System (Windows #, DOS, Other) Windows 95/9812000

Frequency of Use (Routine, repeated usc, code 0
of choi.ce -:B,; Occasional - Q)

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

Comments on experience with this computer Specialized program needs experienced user
software, ease ofapplication; documentation
Drovided; known errors or issues.
Design and analysis work being performed using Probabilistic data analysis ofground motions
this application

23
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Sarvw ble""". - edllY:

Name: Carlos Vi'" • .
- ·011: Bedltel N . lac.

Site or Laboratory: 1tIv..Pf.OtectJoa Project - WasteTr-, T' Plat, Baafonl

Addrcu: 2435 StemaI C....Place, R'chl..... WA993g

PhoneIemaiJlfaosimile: 371·2782

Principal DOE Orpnizatian(l) suppor1led;U.s.~. efEaervt 0fIIceof~..1'JotectIo.

Applicability .
Application is UIed in 1he analysis BDd deaian oflIfety c__safety IipifiClDt atructureI, syItaDI,
and componen1l in ~followiDsareu:~~MecNn;cal Systema.
HVAC. Electrical Systems, fire PlotectiOil S;ttema, InItnnnen.... aDd Cclatrol, Qtber~

Por eac' safetY _ftware ldaUfted:
CodcIapplicatioD name and vasion

STAP PO\VBRs'rAnoN 4.7.0
Function ofcode B1eatrica1 ...... SyItem Analysis

• Area ofapplica1nlity • see above Blectrical8yltcml

Application (what projectalfaci1itiel at the AcrOia an &mlitia
sitcllab)
Code devclopc:c and/or spoosor on.
~ldcill.lroPrietuy. or Qtba' (explain) Conmrrcial

Current Ownc::rNendor IIIld tedmical support' Becbtel Natioul, IDe. I OIl is the wocIorhech
provider auppart

Documentatioo available Yea • MIauaIa A oaIiDe documcDtatioa

Code platform (Worb1ation, PCbued, , PC ww-,'atime
Mainframe)
Operating System (Wmdows II. DOS. QIIao). Wmdcnn NT 4.0. WindowI2000, Windows

Mill WiDdowaXP
Frequency ofUse (Routine, repeated use, code Routine....
ofchoice -I.; Occasional - Q)
How Ire error aDd UIer questioDI repoztDd? Error _tioetioo is bendJed accordiDa to procedure

24S99.-W'11'Opp-rr.(leu. U,e ofQruJJityAffecting
So.ftw9w~tkJM aDd can be obtaiDecllhrough
ProjeOt AIdIiftI md Document Control-.
UIe&" qt."•..-e Jwnd1ed intanalIy, or by on
tec~'·

CommcotB on experience with this compueer STAP 1'ow,-snUoa is. fully araPbica1 pow«
software. ease ofapplicatioo; docmnentatioo systems lUlyais program that nms on Mic:mtofte
provided; known errors or issues. WmdowIe 'I. NT 4.0.2000. Me, and XP

enwMoc..... STAP PowaStation is used to
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analyze complex power distribution networks
requiring intensive computation. The software bas
been in use from the beginning of the project. There
have been software errors reported in accordance to
procedure 24S90-WfP-GPP-IT-OOl, Use ofQu4Jity·
A.ffecting Software A.pplications. These errors have
not affected project calculations. All the recorded
errors have been documented and can be obtained
throuRh Project Archives and Document Controls.

Design and analysis work being perfonned See above. EI~trical system analysis work such as
using this application short circui~ load flow. cable pull, and srO\D1ding

calculations as required.
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SurveY bfonutloa PnDared BY:

Name: Sean G. Smith

tion: Becldel NadouLJac. ·

Site or Laboratory: River Piatectloa ProJed - Waite TJ'eetmeat Plot, Buford

A.ddras: 2435 SteY..C__ Place, Rlcbluad WA 99352

Phon~emai1lfacsimtle: (509) 371-8179/1 ... - Lcoml (509) 371-8172

Principal DOE Orpnization(s) auppcxted: U.s. Depu1Dlellt ofEuraY, 0ftIce ofIUver PntectIoa

AppllcablUty
Application is used in the analysis ad dclip of.relyclul mel afcty lIipificant s1ructure8, systems.
and wmponentB in the followiDa area: Civil/Structun1IGootIlbaica1 8ynlmI, Mccbmica1 SY*mI.
IlVAC. Electrical Syatans. Eire ProtectiOll Systems, lnatntm ".icm mlCcmrol. Qtber.

For'" lafetY lObare auuHcadoalcl .
CodeIapplication name and wrsicm FLOWBL. Veni0ll3.O,

Function ofcode Calculate Orifice Plate Size(I)

• Area ofapplicability - ICC above IDstrumeDIatiClllIIDd Coatrol (l&C)

Application (what projec1aIfacilities at 1be WTP RPP Project tor the LAW. PTF, HLW. BOF.
siteJlab) and ott. &cilitja II neodcd on the
Code developer and/or IpOIlSCX KeDoaic CGIdIoII LTD

Sean O. Smith (PPS)
COUlmcacial. fropriebay. or Qtba" (explain) Comnwew
Current OwnerNendor' and technical auppClI1, Kmoaic Cootrola LTD
provider'

Documentation avat1able • 24S90-WI'P-PL-IN-03-OOI, ProjectPlIn for
FLOWBL

• 24S90-WTP-RPT-BNO-o3-016. FLOWEL
SoftWKO R.equi&eme:uts Specificalion

• 24S90-WTP-PL-ENO-o3-016. FLOWBL
V&VPlm.
24590-WTP-VV-HS-03-OO2. Verification•
IDd V'JidatioD Report for FLOWBL

• FLOWBL 3.0 for Windows. Revision G.lu1y
1999.lC.eDooic Controls Ltd.

• . FLOWBL 3.0 Equations Validation Vol. 1.2-
3.F 1995.IC.enOllic Controls Ltd.

Code Platform (Workstation,PC~ PC-buecI
Mainframe)
Operating System (Windows tI. DOS, Other) Windows NT 6 SP6a
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FrcqucncyofUsc (Routine, repeated use, code Occasional
ofchoice -R; Occasional - Q)
How are error and user questions reported? All errors will be reported to the PPS and processed

in accordance with 24590-Wl'P-Opp-rr~1. All
Questions are also directed to the PPS.

Comments on experience with this computer I&C have generated calculations with this routine
software, ease ofapplication; documentation and have not experienced any technical errors or
provided- known errors or issues. issues.
Design and analysis work being performed Design work being performed involves I&C
using this application generating an orifice size calculation based upon

committed process data from Mechanical SYStems.

1.7



SlII"My bforma1loa Pr BY:

Name: Jon Berkoe

non: Becldel NatloDaL.eo

Site Or Laboratoty: River ProteetIoD Project - Wute TreatlDellt Plat, Buford

Address: 2435 Steve_ Cater Place, 1UdlIod WA 99352

Phone/emaiVfacsimile: 415-768-2149· ~ • ~. . t.c:am; 415-768-1794

. Princip&l DOE OrpnizatioD(s) supported: U.s. Departmnt orE...." omce ofRIver ProtedioD

For eac' .......bare aDDIlcatioald-flfled·
CodeIapplicaticJll name and venion F1ucat - Version 6.1.18

Function of code CompdlUiJaal Fluid Dynamics

•.Area ofapplicability - see above BYAC. M'Cbmioal Systems

Application (what projectalfacilitiea at the HLW. LAW, and Pre-Treatment Buildinp·-Mixina
sitcllab) Vclldl. Pour Cavea, Caoistcn
Code developer and/or sponsor Ftueat. IDe. (Leheuoa. NH)

~oDUllC!fCial,~etaly.or Qtber (explain) Connwoial

Cummt OwnerNendor and teclmica1 support F1ueat, IDe. (LebaDon. NH)
provide{

Documentation available Yea-CDRPM
Code P1atform (Worbtation, PC-based. Wocallltiou.lDll PC
Mainframe)
Operatina System (Windows ~. DOS. Otha') Lima, WiDdowa 2000, Unix

Frequency orUse (Routine, repeated use, code R
ofchoice -&; 0ccasi0Dal- Q)
How are error aud user questions reported? Doc'''''PlWion« email replies sent from 'Vendor to

PPS: PPS to DOCify users ofsignificant errors
Comments OD experience with tbiscomputcr Vt:ey robuIt and iDduItry-teated software. USCI'-
software, cue ofapplication; docnmen1ation friendly Gnphical UICf interface. Exccllc::ut
provided; known CI1'01"I or issues. CDROM cIocumen1ation. Fnors reported aDd

l'CIOMd elJ'tJCtive1y.
Design and analysis work being performed u.ma CFD IDaIyaia ofpulsed jet mixing systems for
this application Newtollia ad non-newtonian vessell; CFD analysis

for LAW/HLW pour cave HVAC design IIId
structural beat trlnafcr.
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edBti PrS.rvey orm. on eDU JY:

Name: Ronald Graves

tion: Bechtel National, IDe.

Site or Laboratory: RIver Protection Project - Waste Treatment PlaDt, Haaford

Address: 2435 Steveas Ceater Place, Rlchlud WA 99352

Phone/email/facsimile:

Principal DOE Organization(s) supported: U.S. Department of Energy, Oftlce ofRIver ProtecUoa

AppUcabWty
Application is used in the analysis and design ofsafety class and safety significant structures, systems,
and components in the following areas: ~ivillStructuraVGeotcchnicai Systems, Mechanical Systems,
BYAC, ~Iecbical Systems, fire Protection Systems, Instrumentation and Control, Qthcr.

For each safety software aDPUcation Identifled:
Code/application name and version

Fluent 6.1.18
Function of code Computational Fluid Dynamics

•Area ofapplicability - see above Mechanical Systems

Application (what projects/facilities at the Species transport and heat transfer in IlLW waste
sikllab) tanks.
Code developer and/or sponsor JonBerkoe

Q>mmercial, froprietary, or Qthcr' (explain) Conunercial

Current OwnerNenOOr and technical support Fluent, Inc.
provider
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 #. OOS, Other) Windows 2000. SP3

Frequency of Use (Routine, repeated use, code of Repeated use, code ofchoice
choice -R; Occasional - Q)
How are error and user questions reported? Fluent technical support/PPS

Conunents on experience with this computer Running the code requires training and knowledge
software, ease ofapplication; docwnentation in physics and fluid dynamics.
nrovided; known errors or issues.
Design and analysis work being perfonned using The Bechtel SF group is using the code for a
this application nmnbcr of WI'P projects. E&NS is using the code

for safety analysis work.
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Survev lIIfonaatioa edBv:

Name:S...R·.....

OraanizatiOll: BecIltel N.tlo.... bc.

Site or Laboratory: Rlv.. ProtectIoa Project - Waite b a " eat PJut, B ....ord

Address: U35 Stevelll Cam- Place, Rldllaad WA 99352

PboDeIemailIfacsimile: 509-371-5415

Principal DOE Orpnization(s) supported: U.s. DepartlBeld ofZMI'IJ, Oftlce ofRIver Pat*dloa

Por~ safety soaw.... aD.lIcadoalclw1lfted:
CodeIapplicatiOll name and version

GTSTlUJDL Vcnion 2S
Function ofcode &ruoIura11DC1 rmite RJement Analysis - Concrc:fe

aadBaln-i-
• Area ofapplicability - see above C

Application (what projectalfacilitiea at the AD major W'IP bui1ctjnp and stlUcturea
sitellab)
Code developer and/or spon.8OI' Gecqia Tech Unmnity

Q>nnneroiaI. froprietary, or Qther (splaill)·. P

Current OwD«Nca4or and tccboica1 support Occqia Tech University
provider
Documentation available Vee

.Code Platform (Worbtation, PC-bued, WOIbtatiw iDI~tiOD,LiCCDSC offwtplOOSO
MaiD1iame) I

sena'

Operating System (Windows #, DOS, Other) WiDdewa2000 Service Pack 3

Frequency orUse (Routine, repeated use, code R
ofchoice -&; Occasional - Q)
How Il'e enu and user questions repodecl'1 Brron lie IepclIIDd to Computer SCl'Vice Library in

San PnaIciIco. 1be Computer Service Library
COIWII'da the BrrCII' Notices to the PPS. UIa'- In • to the to the PPS.

Comments on experience with this computer Caiqa<:'a.lIltln pIOIJaDl for analysis and aID of
software, ease ofapplication; doc:umcDtatioa Itruat8reI. 1tDown errors are distributed to users
orovided: known erron or issues. SEN•.
Design and analysis work being performed uaiDl S1rUctural1lid Finite Element Analysis - Ccmcrete
this application and Steel Desip
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edBtl Prwurvev orma on eDar ~v:

Name: Charles W. McKni2ht

Ornnization: Bechtel National, be.

Site or Laboratory: River Protection ProJect. Waste Treatment Plant, Ruford

Address: 1435 Steveas Center Place, Richland W A 99352

Phone/emaiVfacsimile: (509)371-3145/cwmelmia:@bcchtel.com/(509)371-3508

Principal DOE Organization(s) supported: u.s. Department of Energy, Omce of River Protec:tlon

s

AppUcabWty
Application is used in the analysis and design ofsafety class and safety significant structures, systems,
and components in the following areas: ~iviVStructuraVGeotec1micalSystems, Mechanical Systems,
lIVAC, Electrical Systems, Eire Protection Systems, Instrumentation and Control, Qther.

For eacb safety software aDDUcation identified:
Code/application name and version

HASS7.5
Function ofcode Hydraulic analysis ofautomatic fire protection

sprinkler Systems
• Area of applicability - see above Fire Protection

Application (what projccWfacitities at the Hydraulic analysis ofautomatic fire protection
sitellab) sprinkler systems
Code developer and/or sponsor N/A

Qlmmercial, froprietary, or Qther (explain) Commercial

Cmrent OwnerNendor and technical support Bechtel National Incl Haestad Methods Inc.
provider

Documentation available Yes

Code Platfonn (Workstation, PC-based, PC-Based and Workstation
Mainframe)
Operating System (Windows #, DOS, Other) Windows NT, 2000, XP

Frequency orUse (Routine, repeated use, code R
ofchoice -E; Occasional - Q)

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

Comments on experience with this computer lIDs software is very easy to use and does an
software, ease of application; documentation excellent job ofmodeling fire protection sprinlcler
provided; known errors or issues. systems. There are no known errors or issues at this

time.
Design and analysis work being pcrfonncd using This software is being used to verify fire sprinkler
this application designs supplied by subcontractors:
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Saney hfol'llldoll - 'lh:

Name: ScottRoacU

Or : Beelatel NaUoaaL 1M.

Site or Laboratory: River Pnteedoa PreJed - W..Tr.trcrtPIut, RaDford

AddreaI: 1435 Steveas ester PIaee, 1Uc....d WA 99352

PhoneIemai1IfacIimile: Phone: (509) 371-3843. e-mail: h1e1.com. fax: (509) 371-3507

Princil* OOB OrpDization(l) IUppOI1ecI: u.s. DIputIMatela..." 0fIIce 01Rlv..Protedloa

For eadl safetv IOftwan uDlicadoa ,.,tItIed:
CodeIIPPlk:atiClO name aDd version HSC 0arri*Y 4.1
Function ofcode a-Dc:a1J 1etb1 Equih1lrium Software with

- . DatIbe.

• Area ofapplicability - sec above Otbar

Application (what projectslfaciJitiea at die Uted to c1IfiDe eIltbalpies for certain comp«"mdra·
sitellab)
Code developer and/or 8pOD8Or 0Ut0kuaSJpu 1leIcIrch Oy

COiluncrcial, froprietary, or Qther (explain) Commeroia1
Current OwnerNendor and tcchniQ1IUppC11' developer: mailto:bIc@outokumpu.com
provider .vendor:.. b*Ip:J1www.csm-eoftwarc.comI or. hUD:/Iwww.aMmIw.com'
Documentation available UICl'I have • muual

Code Platform (Workstation, PCbued, WorblBtiw
MaiDfiamo)
Operating System (WiDdowa #I, DOS. <>tJ.) . WiDcJowI

Frequency ofUse (Routine, tepClted Ole. code 0
ofchoice -&; Occasional - Q)
How are error and user questions tepoalled? UICl'I em refer to the manual, other USCI'I or the PPS

for cpM'llti,aa. Tbe procedure for error Icpodina is
docnmcmed in: 24590-WTP-3DP-G04B-00031.

Comments QI1 experieuce with this COIIIpldK • It is Uleful u a quick reference for
software. eue ofapplication; documentation tbenDadyDamic information
provided; IcDown crron or isIucs. • Tbt docnmbutation docs a good job of

apJejrijn. the features and giviq examples.

• Upandc information is posted on the weblite:
hUp:llwww.outoJammu.comIhsc
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Design and analysis work being perfonned
using this application
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Temperatw'e Enthalpy data was extracted from the
database for several minor compounds.

The majority of the enthalpy infonnation in the mass
balance was taken from Thermochemical Data ofPure
Substances by Barin. However, for completeness
temperature enthalpy data was extracted from the HSC
database for several minor components that were not
foood in the Barin reference.
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Survey lDfo......... hID""By:

Name: Sneha1 Sbah

Organization: Bedatel NatiouL lac.

Site or LabontoIy: 1UftrProtectlea PnJect - Wute TJoMfeeat Plut, Buford

Address: 2435 Stweu Cater Place, B.......nd WA 99351

Phonelemai1lfaclimile: 509-371__540 I -- - l.ooml

Principal DOB Orpoizatioa(l) IUppUilt:d: U.s. Departmeat oIEne...,., 0ftIee ollUver Plotecdo.

Applicability
Application is used in the pn:liminary siziDI of.rety clullDd afety sipificant structul'c8, syItemI, Ind
co:qxmcnts in the foDowi:nIlI'CU: YechaDiaat SyItems .
Note: lbillOi\ware is not ueed for fiDal deIip of lIlIY «•• M mt IepI'CDeu ofsafety cJ..IifiCitim.

For eac" safetv lOb.. ....etlfled:
CodeIappHcation name and veniOIl RTRJ (lST 2.0)

F\D1ction of code Tbamal deliplratins ofabeD aDd tube beat
fJM-

•Area ofapplicability - see above Mec~ syatemI

Application (what projectllfacilitiellt the beat achlnaen for PTF. IlLW. LAW. BOF. LAB
sitellab)
Code developer and/or IpOOIOI' HTIlIJnc.

Qwnmetcia1.froprictary. orQth« (aplaiD) 0)1- ifIdIl offtbc abc1f
Current OwnerNcndor aDd te<:bnica1lupport; HTIlIIDc.
provider

Documentation available Yea
Code Platform (WOIbtation. PC-bued. PC-buocI, Worbtatioo
Mainframe)
Operating System (Windows tI. DOS, 0Iber) WiDdOwI
Frequency ofUsc (RoutiDe. repeated use. code R
ofchoice -I.; 0ccui0Dal - Q)
How are error and uta' quesUODIIClpOItecl1 Software error DOticeI

Comments on experience with thia CCIiiipU1a HI'lU (1ST 2.0) is widely used software for tbermal
software, cue ofapplication; documentation delip ofabeD IUd tube beat exchlnger desip Ind
provided; known CI1'OI'I or issues. ratiJl&, which is WIlY thoroughly docnmented and

., by the vendor
Design and analysis work being perfOlJDCd uIiDa ~1iIDiDIry sizina ofshell and tube type beat
this application exc.... to support Material Requisition for

quotealDll aD verify the vendor desillL This is aot
used fbr final delip ofany shell and tube beat
excbaDaef.
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edBW ad Purvev orm on repar tv:

Name: Snehal Shah

Organization: Bechtel NatioDal, IDC.

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

Address: 1435 SteveDS Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-4540 I ssshah@bechtc1.com/

Principal DOE Organization(s) supported: U.S. Departmeat ofEnefIY, Oftlce ofRIver Protection

S

AppUcabWty
This program is not used on WfPIRPP project. this program is part ofHfRl package.
Note: This software is not used for final design ofany component regardless ofsafety classification.

For each safety software appUcation Identified:
Code/application name and version HTRI (pHE 2.0)

Function ofcode Designlrating ofplate and :frame heat exchangers

• Area of applicability - see above None

Application (what projects/facilities at the N/A
sitc/lab)
Code developer and/or sponsor HTRlInc.

~mmcrcial.~oprietary.or Qther (explain) Commercial off the shelf

Current OwnerNendor and technical support HfRIInc.
provider

Documentation available Yes

Code Platfonn (Workstation, PC-based, PC-based, Workstation
Mainframe)
Operating System (Windows #, DOS. Other) DOS

Frequency ofUse (Routine. repeated use, code N/A
ofchoice -R,; Occasional· Q)
How are error and user questions reported? N/A

Comments on experience with this computer Not used
software. ease ofapplication; documentation
provided; known errors or issues.
Design and analysis work being performed using Not used
this application
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IaIonIulIIoa IBY:

Name: SteDbeDTroilett

•OIl: BedltelN • 1M.

Site or Laboratory: JUver Protedloa Project - Wute Trat Iud Plat, llaDford

Address: 2435 SteVeDI Ceater lIaee.lUc...• d WA 99352

PhaDelemailIfacmmUc: (509) 371 3710 - -
Principal DOE OEgauiZlfiClll(I) auppacted: U.s.~ .,-...." omce ofRlver ProtedIea

..

I'or eacIllafetv IOftwan
.. ..

Id. 41"'•
CodeIIpp1icatiOll name IUd vcnioD De1mia BmlIiaD VcniClll D5R.12 (IGlUP)

Functioa ofcode Look at 4mnD deIip ofRcmotely opoiadlld plaut
ad .

• Area ofapplicability - see above 0

Application (wbatprojectll&cilitiea at the RPP-Wl'P. HipLevel Waste Treatma1t Plant. Pre
sizllab) 1\.....Facility, Low Active Waste and

T •

Code developer and/« apcmsor PPSI 'l'roiJIIU
~ lroprietary, or Qther (aplam) ! C

Current OwntzlVendDr and tecbnical support WI? I DeImia IDd Delmia
provider

Documentation available DeImia 0D1IDc Documa1tation

Code Platfonn (Worbtation, PC-buod, PC-bued
Mainframe)
()peratiq System (Windows I, DOS, Other) , W"mdoWi 20()0.,
Frequency ofUse (Routine, repeated UIe, codcl lloutiDe
ofchoice -8; Occasional- Q)
How are error IIld \IIeI' queaticma repoI1ed? Directly to I)e1mia mpport aeMcea, either via e-mail

or OWl' GIl DbaDo.
Comments on experieDce with this r.oqMda' IORlP ii • 3 DimeDlionallOftware which is a wry
software, ease ofapplication; doclJ!nentatiaft good 100l f« viewiDa plmt and equipment ill a
lJI'ovided; known errors or issues. virtual wedd.
Design and analysis work beins pafuamod usiDa EnvilioD pnMdea a virIuaI model for JooIcinI at the
this application ovenll cIeIip IDd fimctioaaIity ofcomplete 1)'Ifems.

TIkiDI iato ICCOUDt equipmc:nt dynamic movement
ad.-ch. IWIe:ID cycle times. cmnll .
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layout, equipment functionality and maintainability,
remote viewing from cameras and shield windows.
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SaneY IJlformatio. PreDared BY:

Name: Mary Hull

Or •00.: Bechtel NIdIo.aL lac.

Site 01' Laboratory: RIver Proteedea Project - W...Tn , ..Plat, Buford

Address: 2435 Stevem C.ter PIMe, 1tldlIud WI.. 99352

PhcmeIemailIficsimi1e: 509-371·3739

Principal DOE Orpnization(s) suppoI1lDd: u.s.Dep~ ofBHIV, 0ftIce oflUv.. ProtecCloa

For each safetY softw.... aDDIlcado.lclaflfted:
CodcIapplication name and venioo. Matbcad 11, Rouk's mel Civil Fngiaoerina Libnay

FunCUoo. ofcode AppIicaticlo uecl to complete ca1cu1atioDs

• Area of applicability - ace above ALL

Application (what projectslfacilities at the ALL
aito'lab)
Code developcl[' and/or sponsor pps .. MaIy HuD

~mmercial, froprictmy, or Qtba' (explain) C

Current Ownc:rIVendor amd technical support ! MatbIott
provider

Documentation available tJ.-Ouide

Code PJatfonn (Workstation. PC-bued, ea....teat Liceue CIIl8m'Va' wtpe0024, sbarccl em
MaiDframc) WClI'bIAoDI
Operating System (Wmdows #, DOS, Other) W"IIIZ..-rice Pack 3

Frequency ofUsc (Routine, repeated \lie. code R
ofchoice -It; Occasional - Q)
How IrC error and user questions repartecl? To the PPS IIIId then with SENs

Comments on cxpctience with this coqNter MathCAD is a widely used software (comparable to
software. case ofapplication; dtv:nmen1ation MiaroIoft~. it is easy to use because it displays
provided; known CROll or issues. caJcn'...... 0UIpUt in a "book" like manner.

ICDOWD emht docnme....tion., aod templates arc
tbund off.... website.

Design and analysis work being perfDimed Ulinl Bvery caIcu1atioo. for the WI'P can be created using
this application thillOftwire.
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dBdS'IlI'Vey Worma oa Prepare 5V:

Name: Ronald Graves

Organization: Bechtel NatloaaL 1Ilc.

Site or Laboratory: RIver Proteetlon Project .. Waste Treatment Plant, Banford

Address: 2435 Stevens Center Place, Richland W A 99351

Phone/email/facsimile: 509-371-3744

Principal DOE Organization(s) supported: U.s. Departmeat ofEnel'lY, OfIke ofRlver Protec:tlOD

AppUcabWty
Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: ~vil/Structural/GeoceebnicalSystems, Mechanical Systems,
HVAC, Electrical Systems, fire Protection Systems, Instnnncntation and Control, Qthcr.

For each safety software appnation IdeDtifted:
Code/application name and version

Mathematica
Function ofcode Mathematical tool

• Area of applicability - sec above Mechanical Systems, Safety Analysis

Application (what projects/facilities at the Used as a mathematical tool foc WI'P safety
sitellab) analysis.
Code developer and/or sponso~ Ronald Graves

Qommcrcial, froprietary, or Qthcr (explain) Commercial

Current OwnerNcndor and technical support Wolfram Research.
provider
Documentation available Documentation is in a book, which came with the

product. Help files are accessible when the program
isronning.

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 -2,; Occasional· Q)
How are error and user questions reported? Wolfram Research

Conunents on experience with this computer Rwming the code requires training and knowledge
software, ease ofapplication; documentation in mathematics. Also, some features require Lisp
provided; known errors or issues. pro knowledae.
Design and analysis work being pcrfonncd using The code is being used as a tool to solve safety
this application analysis related problems.
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SlIneyblonn·"".....and BY:

Name: Steven Mo Beary

- 0 0on: BecWeINdo.... lJac.

S~ or Laboratory: JUverPrvtedIGa Project .. W....Tt- ••Plat,1Iuf....

Adchas: U35 Stev.... Cater Place, Riehl;.. WA 99352

PhoDeIemail/ftcaiwiJe: 371-36951
. - l.COD' 371-3511

Principal DOE Orpnizatioo(s} suppwlW: U.s. DIp......efBaerv, 0Glce 01RIver Protedloa

For "safetY IIOfhnIre aDDUcadoa ...."'....':
CodeIapplication DaIJIIllDd version

MCnP4C
FUDCtion ofcode Criticality..cto.c rate dctamination

• Area of applicability - lee above Criticality IDd sJrieMiua analysis

Application (what projectalfilcilitiea at'" WTP
si1ellab)
Code developer and/or IpOn8OI' LAN!.

~iICI"cia1,fropl'ictaJy. or~ (explain) CMllnMl"Oial

Cum:ot OwnerNendor and teclmica1 support I ·ORNL
pro~der

Docnmmtation available Yea'

Code platform (Worbtation.PC~ PC-Bued
MaiDframe)
Operating System (WiDdowa t. DOS. OIlIer) . DOS PfOllUD but I1IDI under windows'

Frequency ofUse (Routine. repeated 010. code RoutiDe
ofchoice -8; Occasional - Q)
How Ire CI'I'« and USCI' queatioDa n:potted? Software Enor Notificatiol1 Form

COIIIIDeIlta OIl experience with tbiI C'<JIIJIJ'*r No probIemI'
software. ease ofapplication; docmr«"ltatioa
1X'O~ded: known errors or issues.
De8ip and analysi.s workbeing pcabmed.... Criticality IDd dole rate analysis
this application '.
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Survey Wormatlon Prepared By:

Name: JackSben

Oraanization: Bechtel National, Inc.

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

Address: 2435 Stevens Center Place, Richland WA 99352

PhonelcmaiUfacsimile: (415) 768-2867/ jksbcn@bechtcl.com/(415) 768-5512

Principal DOE Organization(s) supported: U.S. Department ofEnergy, omce ofRlver Protection

AppBcabUlty
Application is used in the analysis and design ofsafety class and safety significant structures. systems.
and componen1s in the following areas: ~ivi1lStructuraVGeotcchnicalSystems, Mechanical Systems.
HVAC, glectrical Systems, fire Protection Systems, Instrumentation and Control. Qther.

For each safety software appDeadon Identified:
Code/application name and version B31.31ME10I Release N8

Function ofcode Process Tool for pipe stress analysis

• Area of applicability - see above M (Piping Systems)

Application (what projects/facilities at the RPP-WI'P Project, all Facilities
sitellab)
Code developer and/or sponsor Milton Dong

Qommercial, froprietary, or Qther (explain) f
Current OwnerNendor and technical support Milton Dong/Mo Khlafallah
provider

Documentation available QAS Documentation

Code Platfonu (Workstation, PC-based, PC-based
Mainframe)
Operating System (Windows #. DOS. Other) Windows NT and Windows 2000

Frequency ofUse (Routine. repeated usc, code R
ofchoice -B,; Occasional - Q)
How are error and user questions reported? Ifan error is discovered. the user immediately

notices the Project Program Sponsor (PPS). The PPS
analyzes software application errors and classifies
them. User notification ofClass 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
manaJ(er. the user determines ifpast or present
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COJDIIIDI1t8 on experience with thiJ computer
software. ease ofapplication; documaltaticlIl
provided; lmown aron or issue&.

ICtivitiei are impIcted 01' aft'eotecI by the elTCI' and
tab iipJOlopiate lICtion to avoid use ofl'elU1ta with
1becuor
MEIOI peabu_ both llatic and dynamic pipiDa
ItraI aua1yIea. It iDcludes the malysea ofweiIbt.
tbamallCll"'.... the oombined weilbt load IDCI
tberIMI "I- -laB with DClD-IiDear effect. tbermal
Itntifi......wiDd (UBC 01' ASCE atBndIrds).ltatic
1Oiemic,UDilamnIpClIIle IpCC1rUm mclbod, tho
indqw..". iiII'I"*1motion, and water hammer with
m-ror DOIHiaNr elements. HmDonic analyaiI is
avaiJable to ewhaae 1teIdy-etate vihratioas.
ftec:htwl1.1ICIIl-liDar CIMlI'SY absorber may be used to
reduce dyumic felpODIC All load C8IeI CIft be
ewlUIied iD aliDale complt« run, and the reIUha
OlD be c ,. iD6II euiIy ICCOr'di1)I to project criteria
to jUWiatD iiippUi1_ baDacr auidance IUd to
peafaua...checb. MBIOI provides .....d
mataial ..OjItIlty tablet IDd allbwdazd AISC table,
ID4 hII code complimce cheCb Cor tho ANSI B31
CodeI, ASMB Section mCodes. and tho British
Code.
TbeMEI01 iDpIt is Iimple and UIef-friendly. On
Windows 95INT plalfuiDi, a wiDdowI-based
iatuitift IDd cuy-to-uIc OUI interface is provided
°tbrouth tho MEl0IPO module. State-of-dle-at
DUIIMrical~ IDd ID81ytica1 methodI are
iDcorpoiidEl4 to provide the best IOlutioaa with fast
tumIroUDd time. CD Windows 9SINT platforms, all
papbicI OlD be expoItecl to any Microaoft 0fIi0e

° JllOilWii IUCb u WOld Bither a simple JiDcldraw
modo CII' amore realistic IOlid model mode OlD be
Ie.... to view the I)'Stem, and animatiClll ofmode
....CII' ddxmatiull is available .. weD•. ReIpoue
&omtime biatoJy IU1)'Iia can be plotted in the form
oCtimI biRJry traeeI.

Baed 011 the -tJina curve in Pipe Stnu Group. we
may..16101 eoftware licenaea up to 15 - 20
copie8 to ..foam the piping stress analysia Cor this

Deaip and analysis work being performed UIiq Pipe...aaaIysis IDd code compliance
this application



eat: 075.30 • Atl:Khment #1 - PIlle J6 0147

edBt1 PrIDfiarvev orma OD epar 5V:

Name: JackShcn

Or2llDization: Bechtel National.lDc.

Site or Laboratory: River Protection Project - Waste Treatment Plot, Ruford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (41S) 768-2867 I jkshcn@bechtcI.com I (415) 768-5512

Principal DOE Organization(s) supported: U.S. Department ofEDergy, OfIlce ofRlver Protection

S

AppUcabWty
Application is used in the analysis and design ofsafety class and safety signiticant structures, systems,
and components in the following areas: CiviVStructurallGcotccbnical Systems, Mechanical Systems,
BYAC, Electrical Systems, fire Protection Systems, Instrumentation and Control, Qther.

For each safety software appUcatlon IdeDtlfted:
Code/application name and version Code: B31.3

Application name and version
ME1S0Version 19
MElS2 Version 11
MEl53 Version 11
ME149 Venion 6
ME03S Version 16

F\UlCtion ofcode Process Tool for pipe support design

• Area of applicability - sec above M (Piping Systems)

Application (what projects/facilities at the RPP-WTP Project, all Facilities
sitdlab)
Code developer and/or sponsor Harcndra Shah

~ommcrcial,froprietary, or Other (explain) f
Current OwnerNendor and teclmical support Harcndra Shah lMo Khlafallah
provider

Documentation available QAS Documentation

Code Platfonn (Workstation, PC-based, PC-based
Mainframe)
Operating System (Windows #, DOS, Other) Windows NT and Windows 2000

Frequency of Use (Routine~epcatedusc, code R
ofchoice -E,; Occasional - "'-

How arc error and user questions reported? Ifan error is discovered, the user immediately
notices the Project Program Sponsor (PPS). The PPS
analyzes software application errors and classifies
them. User notitication ofClass 1 errors is optional,
at the PPS's discretion. User notification is required
for Class 2 and Class 3 errors. After bcin~ infonned
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of~man. the PPS p&opereaa Softwlle
EmJr NOtificitionIlld e-mail natificadClo oftbe aror
to rr a.m.Maer. Upon receiviD& _IOftwre
emrM4ifkatkJa hID 1bo PPS 01' IT 0Iaqe
menl", tho UIClr delamiilel ifput or preeent
ICtivim.......1ed 01' affected by the error IIId
tab .: ;.UI*-1Ction10 _wid U80 ofrau1tl with
tbeerrar

Comments on experience with tbia coqJUta' MBl50 iI _ IUite ofuaique intqrated compuIIer
IOftware, eue ofIpplication; documentation iJiOIl- for pipe auppOrt cmlinNrinlwen that
provided; mown errors 01' issues. iDcIeuea productMty, CODIiateney and quality while

mtnc:iq "'am aiua IIDd ccmatructioIl COlt. Tbc
family ofJX'6IiaDii efl'eetivcly addresaeI teclmical,
iDduItry 8Dd cb:4 Fi'" i1lDon issues, and elimiDatea
the time oon.""iu. IIIIIIWlI calculation. axpeIIIiw
.,.....iucJ"dsmeat ad "rookbook" applC*b,
while..cJaa materialllDd CODSIruction COlt, IUd
'1IWI1l1 ZFEyftIPIin. 1'be resul1I provide the IIIII'IiD
fIdDn ofWliDul pipe IUppOrt elements. tbuaaailt
in"'l1rina IOUDd cnaiveeaiil8 decisiclu in _ timely
faabion. ...... the need for re-calcuJatioo.
MBl50 family ofprograms oontaina five PC-buecl
eomputea ...... ToFber with Windows
0pcID0L papbic, dIia JII'OiiiID provides us more
poMI'ad ftnItility thaD the traditional mainframe
I)'Itea& The WiDdowI9S1NT wmOD utilizes.
IJ'IIPbic:a1 UIer iDtaface 110 ease our work u we have
~...... today', computer 1ecbnoloaY. MBlSO
ftladIy 0(..._ bas user', friendly interface,
flexibility 1Ddlimplicity, IJ1d provides coaaiItalcy
1Dd.......

Design and analysis workbcins peafuuutd UlIiDa Pipe support dcIipl and code compliance
tbis application



Survey lDf'ormatioll PreDareci By:

Name: Steven M. Henry

Onlanization: Bechtel NatloaaJ.lDc.

Site or Laboratory: lUver Protection Project - Waste Treatmellt Plot, Buford

Address: 2435 StevelU Center Place, Richland WA 99352

Phonelemail/facsimile: 371·36951 ~bechtel.com/ 371-3511

Principal DOE Organization(s) supported: U.s. Department of Energy, Oftke ofRlver Protection

AppUcabillty
Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the followina areas: ~ivillStruetmallGeo~hnica1 Systems. Mechanical Systems,
!IVAC. ~lectrical Systems, fire Protection Systems, }nstnunentation and Control. Qther.

For each safety software aDDBe-do.ldentlfied:
Code/application name and version

Micro Shield 6.01
F\DlCtion ofcode Calculate Dose rate

• Area of applicability - see above Shielding Analysis

Application (what projects/facilities at the WTP
sitellab)
Code developer and/or sponsor Grove Engineering

~oJJUDeI'Cia1, froprietary. orQtber (explain) Cornrnercial

Current OwnerNendor 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 ofUse (Routine. repeated use, code R
ofchoice -R; Occasional - Q)
How are error and user questions reported? Software Error Notification Form

Comments on experience with this computer No problems
software. ease ofapplication; documentation
provided: known errors or issues.
Design and analysis work being performed using Shielding Analysis
this application
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ex.II"- MIll "In t ft - ...... "'47

Sarvey lDfol'llUltlea 1'Rv:

Name: Sharok KhIbir

- tion: BeeJdeJ Natlou1. lac.

Site 01' Laboratary: RIv..Pr8tedIR Pnject - WaD ....&1*et PlaId, BaDfoni

AdcIrcsa: 2435 SWnDi Celltel' PIMe, R.......·d WA 99352

Pboae/emailIfacIbDiJe: 371-36281:: .~. : " ..-
Plincipal DOE OrpDization(l) liUIJIiCIillOd: U.$.DIpu1aIIIIlt.,~.0ftIce ofRIY..PuKedl••

Por ... nfetY iohare IIDDllcadua fi .....:
CodeIapp1icatioo IWDID mel venioo

Jet
I
,""

..Code (NEISS)

Function ofcode . Jet~ forceI md ZOllO

• A1a ofapp1icability - see above McMmjml8ylteml

Application (what projectslfaci1itiea at.. AD
sitcl1ab)
Code doveloper and/or spoallCll' Becbte'
kotmilCllCia1,lI'oprieblly, 01' Qther (axplaiD) . NoM

Current OwnflllVeMm and tecbDica111Upp011 Beebte'
provider
Documentatioo available Uacr Mauuel (00 band per CoIporate procedure for

SClPI.)
Code Platform (Workstatioo, PC-baed, PC-Buecl
Main&ame) .

0pentiDg System (Windowa #, pos, 0Ibar). W"mdowlDOS

Frequency ofUae (Routine, repeated UIe, code Oceuian,l
ofchoice -R; Occ..iODlI - Q)
How Ire error and UIClr questioIIs reported? EttorIIN to be handled per Project procedurea

245~WTP-GPP-rr-001, USB D/Qtul/lty A/Jectlng
:. ..

0fU.

Comments OIl experieacc with this comp.der. Woddaa bow1edp ofbcat tnmsfcr and fluid flow
software, ease ofapplication; doc""w'tation· ~ .About 4 boun are required to fiuniliarize I

provided; known c:rron or issues. ua- with the code.

DesiJD and analysis work beina peJfolD1lltd... Naae at tIIiI time. PIaDs are to use the lICJftwme fOl'
this application HaZII'd tujIoDplqAly filial implementation and
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ecIB11 Prurvev orma OD eDar JY:

Name: Tim Eichhorn

Ornnization: Bechtel National. IDe.

Site or Laboratory: RIver Protection Project - Waste Treatment Plant, Baaford

Address: 2435 Stevens Center Place, Richland WA 99351

PhoneIemaiVfacsimile: (509) 371-36791 . •• ......bechtel.com1(509) 371-3507

Principal DOE Organization(s) supported: U.S. Departmeat orEnerl)', OfIlce OrRiver Protection

s

AppUcabllity
Application is used in the analysis and design ofsafety class and safety significant structures. systems.
and components in the following areas: ~iviVStrueturaVGeotecbnica1 Systems, Mechanical Systems,
BYAC, Electrical Systems. Eire Protection Systems. Instrumentation and Control. Qther.

For each safety software appUeation identlfted:
Code/application name and version Pipe-Flo Compressible Version 7.0

Function ofcode Calculate flow parameters in compressible fluid flow
pipin2 networks.

• Area ofapplicability - see above M

Application (what projects/facilities at the WTP Mechanical Systems Richland
sitellab)
Code developer and/or sponsor PPS - Tim Eichhorn

Q>mmcrcial. froprietary. or Qther (explain) C

Current OwnerNendor and techDical support WTP - Licensee
provider Engineered Software Inc. - technical support

provider
Documentation available 24590-WfP-RPT-M-02-OO2 Rev 2. Test PlanlReport

for Pipe-Flo Compressible Version 7.0
Code Platform (Workstation. PC-based, Windows NT Version 4.0 SP6A workstations:
Mainframe) Compaq APS50, Deskpro EN, Evo D500, and

AP400

Windows 2000 Version 5.0 SP3 workstations:
Compaq Deslcpro ENS. AP550. Evo D5oo. Evo
0510. and W6000 Single Processor

Operating System (Windows #, DOS, Other) Windows NT Version 4.0 SP6 and/or Windows 2000
Version 5.0 SP3

Frequency ofUse (Routine, repeated use, code R
ofchoice -B,; Occasional - Q)
How are error and user questions reported? Errors are reported on screen at local workstation

when the program hits an error/intenupt. Questions
answered by consultation with another engineer,
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maiNllIiD&~ orWDdoro
CotDlDCl'lts 011 apericace with tbia coqJ'Ita' Naae
IOftwue. cue oflPPlfc-tioa; 00-> IatioIl

o. '0 kDown enon or Uaues.
Delipund 8D8lysia workbeina peafuuuecl UIiDa NewtIDaiID, eowprel'ib1e, fluid flow houahpiplaa
8UI app1ication syItemI.
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eclBtI Prwurvey orma OD eDar tv:

Name: Tim Eichhorn

r 'on: Bechtel NadoDaL IDe.

Site or Laboratory: River Protedioll Project - Waste Treatmellt Plot, R ....ord

Address: 243S Stevens Ceater Place, Rlchlaad WA 99351

Phone/email/facsimile: (509) 371-36791 ~bechtel.coml (509) 371-3507

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

S

AppUcabWty
Application is used in the analysis and design ofsafety class and safety significant structures, systems,
and components in the following areas: ~ivil/StructurallGeote<:bnical Systems, ,Mechanical Systems,
HVAC, ~lectrical Systems, fire Protection Systems. Instrumentation and Control. Qtber.

For each safety software aDDBeadoD ldeautled:
Code/application name and version Pipe-Flo Professional Version 7.0

F\D1ction ofcode Calculate non-compressible flow parameters in fluid
flow piPinR networks.

•Area of applicability - see above M

Application (what projects/facilities at the WfP Mechanical Systems Richland
site/lab)
Code developer and/or sponsor PPS - Tim Eichhorn

~omrnercial, ~oprietary. or Qther (explain) C

Current OwnerNcndor and technical support WfP - Licensee
provider Engineered Software Inc. - technical support

provider
Docwnentation available 24590-Wl'P-VV-M-ol~1 Rev 4, Verification and

Validation Report for Pipe-Flo Professional
Code Platfonn (Workstation, PC-based. Windows NT Version 4.0 SP6A workstations:
Mainframe) Compaq AP5oo. Deskpro ENS. AP550, Deskpro

EN. Evo D5oo. W6000 single Processor and AP400

Windows 2000 Version 5.0 SP3 workstations:
Compaq Deskpro ENS. AP550, Evo D5oo, Evo
DSIO. and W6000 Single Processor

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

Frequency ofUse (Routine, repeated use, code R
ofchoice -R; Occasional - Q)
How are error and user questions reported? Errors are reported on screen at local workstation

when the program hits an error/intelTUpt. Questions
answered by consultation with another enJrineer.
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«qine«iaa -*'""Ciaa. or WDdor.

Commeots OIl cxperimce wi1h this computer Due to tile limiteclllUlDber ofpumpa con1aiDod in the
software. ease ofapplicatid'; doolJme:nUltioa IOftwIIre ""''''Ie, CIJIinecrinI judgment IIUIt be
provided; known emn or issueI. UIecl wbm fIIIina oat the Mechmical SystemData

Sheet to IIIIt tb8u..a t.
DeIip and lDIlyais wartbeing peaCiAwcd UIiDa Newtuaiua, DCIil-COmprellible. fluid flow tJnuah
this application pipiDai)....
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Survey lnformadoD Prepared By:

Name: Farlwla Ostadu

Organization: Bechtel National, IDe.

Site or Laboratory: River ProtectioD Project - Waste TreatmeDt Plot, RaDford

Address: 2435 Stevens CeDter Place, R1chlud WA 99352

PhonelemaiVfacsimile: 415-763-3734

Principal DOE Organization(s) supported: U.S. Department of Energy, OffIce of River Protee1ion

AppHcahWty
Application is used in the analysis and design ofsafety class and safety significant structures, systems,
and components in the following areas: ~iviVStructurallGeotechnicaiSystems, Mechanical Systems,
HVAC, Electrical Systems, (ire Protection Systems. Instrumentation and Control, Other.

For each safetY software appUcadoD Ideadflecl:
CodcIapplication name and version SASSI 2000

Function ofcode Analysis ofsoil-structure interaction

• Area ofapplicability - see above C

Application (what projects/facilities at the All Seismic Category I WI'P buildings
sitdlab) -
Code developer and/or iponsor University of California, Berkeley

Qommereial, froprietary, or Qther (explain) P

Current OwnerNcodor and teclmical support University ofCalifornia, Berkeley
provider

Documentation available Computer Service Library ofBechtel Corp. in San
Francisco California

Code Platfonn (Workstation, PC-based, PC-based
Mainframe)
Operating System (Windows #, DOS, Other) Windows 95/9812000

Frequency orUse (Routine, repeated use, code R
ofchoice -B,; 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 ofapplication; documentation
provided; known errors or issues.
Design and analysis work being performed using Analysis ofsoil-structure interaction
this application
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S1U'vey Worm••Pr........BY:
,

NamD: Jack Ho

~ .. tion: Bechtel N...... lac:.

Si1e or Laboratory: RIver PretedIoa Project - Waite Trl 2 lilt JIIIIat, JlaDf'oni

Addreaa: 2435 Steveu CeateI' Place, JUalaDd WAmn

PhoDeIemaiJIfacsimile: (509) 371·32211i ° -- ° °.com/(S09l371-3001

Principal DOE Orpuizetion(l)~U.s. DepartmeataI••.." oince ofRlv.. Protectlo.

J'or eada nittY IOftware • .
CodeIapplicatiolllUllDe and WI'Bion EA3t9 I SeProute Vcr. 8.7.1.1

Functioa ofcode Cable, raceway 8Dd wiriq system

• Area ofapplicability - see above s,-n.
Application (what projec1llfacilitiea at the WTP I AD PlCilltiei and Constructian Site
si1ellab)
Code developer andIQI' IpODIQl'

./ Becbte1 Jafrinnetjm S)'ItemI &. TeclmoJoay (JS&.T) I
IIcMi .

Commcrcial.lroPrietary, or Qtba' (aptain) C"p·«cial

Current OwnecNendor and technical support i Bechtel CcrpontioD (Ownec) aDd David Kenuody
provider , (t ...

Documentation available a,cbtel Sc6ot_oLibnry

Code Platform (Worbtatioo, PC-bI.eet. Worbtlticw .
Mainframe)
Opc::ntins System (W"mdowa I, DOS, Other) WIN 2000 S.Me Plack 3

Frequency ofUse (Routine, repeated usc, oodo' R.
ofcboicc -B; Occuional- m
How arc error and user questioal repcll ted? Brrar IDdUICI'~Iare reported to Setrouto

AdnrinittzatnradProFam Sponsor and also
forwarded -. SetrouIe tTchnical -

Comments on expericmce with this COIIIpIlUlr An officiCDt lOaw-o propam to be UICd 011 the
software, eaIe ofapplication; cIocumeIdatiOll project. No error tDcl issues baa been identified for
provided; kDown aron or isaueI. sa vcr. 8.7.1.1.
Design and 1IlI1ysi. work beiq pcrfoamed Yea, oJectric:al eD,IiDeen. deaianen. project con1rol
using this application aDd COIIIINcdoD 11'0 UIiDa 1biI application.
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edBtI Prwarvey 00118 oa eDar JY:

Name: FarhuK OstadaD

Organization: Bec'tel NadoDaLlDe.

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

Address: 1435 Steveas ester Place, Richland W A 99352

Phone/email/facsimile: 415-768-3734

Principal DOE Organization(s) supported: U.S. Department ofEaergy, OfIlee ofRtver Protection

S

AppUcabllity
Application is used in the analysis and design ofsafety class and safety significant structures. systems.
and components in the following areas: QiviVStrueturaVGeotecbnical Systems. Mechanical Systems.
HVAC. Electrical Systems. fire Protection Systems, Instrumentation and Control, Qther.

For each safety software aDDKeadon identified:
Code/application name and version SHAKE 2000

Function ofcode Program for conducting equivalent linear seismic
response analyses ofhorizontally layered soil
deposits

• Area of applicability - see above C

Application (what projects/facilities at the All Seismic Category I WTP buildings
sitellab)
Code developer and/or sponsor Bechtel

~ommercial. froprietary, or Qther (explain) P

Current OwncrNendor and technical support Bechtel
provider

Documentation available Computer Service Library ofBechtel Corp. in San
Francisco. California

Code Platform (Workstation. PC-based, PC-based
Mainframe)
Operating System (Windows #, DOS, Other) Windows 95/9812000

Frequency of Use (Routine, repeated use, code 0
ofchoice .B,; Occasional· Q)
How are error and user questions reported? Report to technical specialist or the Computer

Service Library ofBechtel Coip. in San Francisco,
California

Comments on experience with this computer Specialized program needs experienced user
software, ease ofapplication; 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



Suvev IafonIuIdea BY:

Name: Robert Niall BUIlt

- tion: Beclatel NadouL lac.

Site or Laboratory: RIver ProtedIM ProJ-· Wate Tnatmeat PIaat, Buford

Address: 2435 Steve. CaterPlaa,1UcJIIud WA 99351

PhonelemaiJl&climile: 371-3314

Principal OOB OJpuiZltjon(a) supported: U.s. DepumIeat ofEuraJ, omee oIRlTer PntedIoa

For eadl aaretv IOban aDBBcade. 1cIuCUIed:
CodeIapplication DIIDB and wniOD

WJNNupn, VenioD 2.0

FuDction ofcode JnmaedDd PMbIbilistic Risk Asse.8IInltl

• Area ofapplicability - see above Other - Reliability Analysis

Application(~projects/facilities at the WTP 0pcnti0nI Risk Aasc8smeDt
Iitcl1ab)
Code developer mellor IpOD8Of SCIBNI'BCH.Iac.
~onnncrcial. Eroprieblry. or Qther (explain) Ploprietaay

Current OwnetNendt1r and technical suppartl SCIBNTBCB.1Dc.
provider

Documenta1ioD available U.....~VAV Report

Code Platform (Worbtation, PC-bued, PC-Bued
Mainftame)
Operating System (Window. tI. OOS, Other) WmdowI

Frequency ofUec (R.outiDe. repeated uee. code 0
ofchoice -1; Occasional - Q)
How are error and user questiona feIIOI1ed'l There Ii an CIJ'CII' Iqnxting process to SClENTEaI

Comments on experience with this oomputa' No problema altbouP we do not usc all of the
software. cue ofapplication; documentation f\mcti0Jll providod by the code.
orovidect known crron or iaIuea.
Design and analysis wort being pcrfOl'lDed UIiq Reliability mal)'ICI (Fault trees) fer WI'P system
this application ooafiauratiODI
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Survey orSafety SoIIwan
Used ill Des'" orStnetuns, Systema, aDd CompoDeDts

1. Sarvey I.formatloa Prepared 8)'

Name(.): Erale Bamm, Larry Jlllyk, Itobert Browa, Jack NIcboIIoa,
Daft....

Orpaizatioll(l): CH2M BILL llaaford GrotIp IIIc.

Site or Laboratory: 0fIIce of lUver Prot8eCIoa, Buford Site

A.......: P.O.Ba 1500, MSIN Rl·14 R"'hwl, WaJdaatoD 99352

Phoaelemaillfea1mQe; (589) 3n.e10 "AX<-)372-1_

PriDdp.' DOE o....Dizatlo.(.) .apported (NNSA, JM, NE, etc.): EM

Date Sarv Form Sub.......: llJl!JU

2. Desip S.fety SoftWare

Area of Applicability eo....._ Softwan Name·

CivilIStrueturalIGeotecbnical SV81emS: ANSYSlMocNnica1 Version 7.0
Mechanical Systems AutoPIPE
HVAC 001ll-INF
Electrical Systems None
Fire Protection SyStems None
Instrumentation and Control NODe
Others (not included above) Micro-Shield 6.01

• Enter ctNone" ifno safety software in
applicable the area.



3. Safety Software Information

a. Code name and version ANSYSI Mechanical Version 7.0

b. FWlction ofcode General purpose finite-element code used to
solve linear and non-linear, static and dynamic
structural and heat transfer problems.

c. Application (what projects/facilities at Double-Shell Tank Integrity Program, Single-
the site/lab) and Double-Shell Dome Load Program.

PUREX connector analysis for Waste Feed
Delivery Project, support for Tank Farm
FSAR

d. Code developer andlor sponsor ANSYS.Inc.

Address: Southpointe

275 Technology Drive

Canonsburg. PA 15317

Email: ansysjnfo@ansys com

Web: httpllwww.ansys.com

Phone: 724-746-3304

e. ~ommercial. froprietary or Qthcr C; Site-license
(Explain)

f. Current OwnerNendor and technical Same as (d) above; Technical Support included
support provider in Site license fee through East coast vendor

JLR. The Engineering Solutions Company

Address: III SE Everett Mail Way. Suite E-
201

Everett. WA 98208-3236

Email: iraciochia@jlrcom.com

Web: httpl/www.jlrcom.com

Phone: 425-353-8089. x251

g. Documentation available 1. User's Manual (hard copy and online)

2. Verification Manual

3. Class notes

h. Code platfonn (Workstation. PC- PC-based
based, Mainframe)

i. Operating System (Windows. DOS. WindowsXP
other)
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j. Frequency ofUse (Routine. iepelted RoutI.-
use. code ofchoice - R; OccuiOMl
use-Of )

k. How.eerror and user questions ANSYS.IDc. pnwides bard copy Clus 3 error
nportecl? IaportIIDd QA NoticeI. Website IIId CUItQIDer

'! ' portIllllO provided as well as direct contact
for __ cnJMtioos.

~,- ,

1. Coauneats on experience witb 1his Fonul tniDIn& c:Iaaca are available by vender.
computer software. ease of .' DocuJnmtwtion is available on-line for currentapplication. doeumen18tion provided; version Ind updates.
known errors or issues

Vender is responsive to user identification of
p ........ mors. Patehes and updates are

.• made available to correct erron.



a. Code name and version AutoPIPE, Version 6.2

b. Function ofcode Piping stress analysis for safety and non-safety
related systems (ASME B31 and Boiler and
Pressure Vessel Code piping systems)

c. Application (what projects/facilities at Project W-211 and W-314; safety significant
the sitellab) and general service piping systems

d. Code developer and/or sponsor RebisIBently

Corporate Headquarters address:

685 Stockton Drive

Exton, PA 19341

E-mail: autopipe.com

Phone: 1-800-236-8539 (corporate & technical)

e. ~ommercial, froprietary or Qther Commercial
(Explain)

f. Current OwnerNendor and technical Same as (d.) above; Technical Support is
support provider included and is part of Site license fee.

g. Documentation available 1. User's Manual

2. Verification Manual

h. Code platform (Workstation, PC- PC-based
based, Mainframe)

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions The vendor reports updates and sends out error
reported? notices via email. A website exists for

reporting software problems and posing
questions on use ofthe code. Response is
within 24 hours ofthe request.

l. Comments on experience with this Documentation is upgraded with each version
computer software, ease of update.

S9



application. clOCUIIHM'C 60ft provicIIDd; Experience with tbillOftwIn hIS boeIl aoocI
known emxs or issues IUd relaIhely few (miDor) errors have been

ido4Jftod in more dian fivo vears ofuse. .
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a. Code name and version Micro-Shield 6.01

b. Function ofcode Estimate radiation levels and evaluate shielding

c. Application (what projects/facilities at Tank Farm Nuclear Facilities
the siteJIab)

d. Code developer and/or sponsor Grove Engineering

15215 Shady Grove Road

Rockville, MD 20850

e. ~ommerciaJ, froprietary or Qther Commercial
(Explain)

f. Current OwnerNendor and technical Grove Engineering 15215 Shady Grove Road
support provider Rockville, MD 20850

g. Documentation available Users Manual

Verification Manual

h. Code platform (Workstation, PC- PC Based
based, Mainframe)

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions Customer help lines
reported?

I. Comments on experience with this This is a good software package. It requires
computer software, ease of the user to have a knowledge ofHealth
application, documentation provided; Physics. This is a recent upgrade from 5.05.
known errors or issues
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L Code name and version G011i-SNP VenioD 5.3 and Version 6

b. Function ofcode OOTH-SNF is • multi-dimensional. multi-
pbue, fiDitHift'erence, thermal-hydraulic
computer code

c. Application (what projecalfacillties It AnaIyzlna pDeUIDIIic flow and pressure drops
the siteJlab) for the DIW Project 314 provided exhauster.

IIId tor....,.. ofwaste tanks.

d. Code developer and/or sponsor ~Ma'vin, Incorporated (JMI)

5335 Wilt Va 0ieIen Street
WeltRJc:blMcl. WA 99353

509-967-2940

e. ~en:ia1.lroprietary orQIbcr. PIOpri..,.
(Explain)

( ClB'Ialt OwnerNendor and tochnk:aJ John MIrYin Incorporated
support provider

g. Documentation available Analysis 0uCput aad QA documentation
:

h. Code platform (Worbwion, PC- WorbtItlOll
based, Mainframe)

i. Operating System (Windows, DOS. UIlknown
other) ,

j. Frequency ofUse (Roudae. rept'atI'4
use. code ofchoice - R; Occuicmal Routineuse-O; )

k- How ere error and user questioas ProprietIIy Code: Handled internal to the
reported? veador

I. Comments on experience with 1biI TbillOftwaro was derived from the EPRI
computer software, ease of oonuc code mel bas been used to support
application, documentation provJdod; various T_Farm Design Efforts for .several
known errors or issues yean.
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SuveY bI..................h

Name: Duratek

0 0

o Fecknl Servicea

Site or 1.IboraUJry: lUverProt........Jeet. W..Tiwt .M... JmmoMIIzetiDa Plat,
JUcNe... WA

Addrea: 345 HiD Sf. RicNancl WA

Pbone/emaillr..huiI.e: 509-376-9942

PriDcipal DOB OIpniptiOD(I) auppwW; U.s. D.,&' «.,-....... 0fIIce of.....1'1'•••*..

For'" alelY IOftwan ..
CodeIappJicatio Dame aad ventOil

PuDction ofcode PiniteE JE"'ft' ADIlyIia

•~ofapplioabiliV - lee above W..OIUIMIbIrDeIip

Application (wbat~at" Riftr~. PrajectWute GluaMe1tIn
aitllllU)
Code cIeveJoper lDdIor IPOIIIClI' PJuIIIt

Q ''"'Rial.~. arQtber(exphh) o -cial
Curreat OwDt:tNeDdar aDd tecbaicil1 MIppCM1 PlueaI
pIVYider
DoclIgwutatioll awiJaWe M=-h_CDI

Code PIatfoma (Worbtatioa. PCbued, PCBIIOCl
MaiD£rame)
0pcratiDa SyItem(W~ I. DOS. 0Ibs') WiDdowa

PIequca1gy ofUIe (ItoutiDe, 1epea1II4u., code
ofcboice -I.; OccuiClD&1-g) .
How Ire cmJI' ad UICI' quatiODIIOJOitDd'l B-mail_ wcbIito

CO""'· "I' OIl cxpc:rricace with tbiI 0""'9"'- Good. No __

IOftwarc. eue ofapplicatioa; doc'wncntltim
. • 0 0 0 0 known man or iIIUCII.
DeIip and ana1yaia wort beiDa peafoamed UIiDI PmceII CPO daIip oIpa now adbeat~o
tbia application



CCIt: 07830·~t.2·..... 2",.

Code/application name and version Alp

F\DIctiOD ofcode Finite Element Analysis

•Mea ofapplicability - see above Waste Glasa Melter Design .

Application (what projects/facilities at the River ProtectiOll Project W..Glasa Melters
sitellab)
Code developer andJoc sponsor Algor

~ia1. froprietary. or Qtber (explain) Commercial

Current OwnerNendor and tcclmica1 support Algor
provider
Documcntatioll available Manuals and CDs

Code Platform (Workstation, PC-bued. PC Based
Mainframe)
Operating System (Windows #. DOS. Otba') Windows

FIeqUCDCY ofUse (Routine. repeated use. code Occasional
ofchoice .R; Occasional - Q)
How are error aDd user queationa reportM? E-mail and weblitc

Comments 011 experience with this computer Good. No ilSUCl
software, ease of application; docurnentation
provided: known erron or issues.
Design and analysis work being performed using Structural and seismic analysis ofmelter and heat
this application tranafer ofrcfiactory.
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J
a::III OJ..• .. $ nRtft·....a...

CodcInpp1icltiolllUlllle_ ,aliua PlGPDB

FUDetioa ofcode Pial1e JDunmt~ •
•Ar.ofapplicability -lee aboYe Wuee.<JIMaMeItlerDeIip

AwIioItim (what ptojectrlfaciJitiei at tho . , ltiwrPi ...... PIajectW..GIua M.eltIa
siWlah)
Code cIcweloper lDdIor IpOnIClI' P1eItPDB

O;m+«cial, floptielaa" or Qtber (cxpJein) : 0" wcaJ
0Ineat OwDc:dVeadord tecbDica11lJPPC11t PllXPDB
poWder
DOd i1lltion available )lnnv_CDI

Code Platfbcm (WarkItatioa, PC...., PC...
MaiDfnme)
Opata 8yItem (wiadowB ##, DOS, CJa-) wtadcMft
Prequeacy ofUae (Pontine, ,....,.u., cocII 00 .nlma)
ofcbaioe -It OccesioMl - Q)
How are~ ID4 111m" q1JelItiona nponed1 B-mailmd·...

CMuHlantl on~with tbiI 00i" .. '
··Gooc[No__

IOftwue, cue of8pplioatioD; doel " ........

. "

. - kDowD ema elI'iIIueI.

DeIiaa lad"""wartbeiDa pabu:wcJ UIiaa Electrical cIInip 1Wmelta'e1ectrodea and...wart.
thin appIicatioo



cere: 075130 • AIIKIunent.2 ...... 4 of.

CodeIapplication name IDd version LS-DYNA and LS-POST

Function ofcode Finite Element Analysis

• Area of applicability. see above Waste Glass Me1t1:r Desisn

Application (what projecbllticilitiea at the River Protection J»roject Waste Glass Melttn
sitellab)
Code developer and/or sponsor LSTC (Livermore Software Teclmology Corp.)

~ial, froprietary. (II' Qther (explain) Commercial

Cumnt O'wnerNendor and technical support LSTC (LiveamoreSo~ Technology Corp.)
provider
Documentation available Manuals and CDs

Code platform (Worbtation, PC-baaed, PCBucd
Mainframe)
Operating System (Windows #, 008. Other) Windows

Frequ.c:ocy ofUse (R.outiDe, repeated usc, code Occasional
ofchoice -&; Occ:uional- Q)
How are error and user questions reported? E-mail and website

Comments on experience with this compu1a' Good. No issues
software, ease ofapplication; documentation
lJI"Ovidect known errors or issues.
Design and analysis work being performed using Non Linear stress aualy3is ofmelter dam
this application
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C!CIIa"".MtI: t ,1ft ft.; ..... fill

Cod6Iapp1icetim name and wniOll AMoftNanll3-D

PuDctioo ofcode PiDite J!IuI4ADI1yIia

• Area ofappticabiHty. leO above WuIe0-.MeltIa'DeIip

~ (wbat pIOjectIIfacilitiea It the .. Rhir Pla...U. Pl'ajeot W...OJUIMel-.
sitellab)
Code developer uwJJor IpODIOI' ADmit

Q- wcial.ltapietllay. or QdMlr(eqMfnl C -alII
Cumat Owrti«Nf1l1/.J« IDd tec1IaioRJ IIIpPGIt AMott
pI'Owta-
OeM F!IC\1 eatiOllavailabie : ~_CDI

Code Platform (Worb1atian. PCbIIed. PCBue4
Mwinft.uc)
OpwA, 8yItem (WiDdoM t#. DOS. 0IhK) Wiw\AW

~yofU.(It.outiDe. repadDcl..-. code 0= :'. rime'
ofcboice -It 0ccI1iobal • Q)
Un:lie CIIJGI' mel ....questiaaI NlJUlIeI'1 B-IMil8llll"eWtD .
ComuwadB OIl ClIpCI'iclDce with tbiI OIM" I'd

Good. No__

IOftwvo euo ofapp1icltiaa; don' , ' 'Da!
kDown eaan or iIIQOL

Dc8ip and lIDt1yIia workbeiDa..biLiSCluiDa ADaly* till eIeotrical fieldI for buI wartof.....
tbiI app1icatioo --.



CCN: O7HJO • AtIadInl Int .2 .......of.,

CodeIapplication name and version ANSYS

Function ofcode Finite Element Analysis

•Area ofapplicability - see above Waste Glasa Melter Design

Application (what projectllfacilitiea at the River Protection P;roject Waste Glass Melten
siteJ1ab)
Code developer and/or sponsor ANSYS

~a1, fropl'ictaly, or Qther (explain) Commercial

Current Own«NeDIJDr and technical support ANSYS
provider
Documentation available Manuals and CDs

Code PlatfOnD (Workstation, PC-based, PCBued
MainDame)
Opentina System (Windows ii, DOS. Other) Windows

Frequency ofUse (Routine. repeated use, code Occuional
ofchoice -8; Occasional- Q)
How are error and~ questions reponed? E-mail and website

Comments on experience with this computer Good. No issues '
software. ease ofapplication; documentation
orovided: known errors or issue&.
Design and analysis work being performed using Used for structural analysis ofglus mclter damn and
this application trough.
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ClCIII.,..·,.. eII••IItO·....7.,1

Cc*IappJicatioa DIllIe and ...aioD MaG'/QItIOEN

Fuactina ofcode FbdIe ...,.
•Areaofapplic~- ..abcne W..0-.......DeIip

Applicltioa (wilatpojectll&ciJitiellt tile·· : RiwrPi ' ~'.PIojeet W.... GIaII MeItIn
aiWJab)
Code developerUAJlor IpOUOr 0riIeD
~'''ercialt f1oJII"'Yt «QIM' (ap1eiD\. Ov--nial
CurnatOwnerNfIDIJ«md tec1mKa1 wppcirt 0rIIm
pnMder

•on afti1able i; . Meftuelo' IDllco.
Code Platform (WCli......PC-bued. PC....
MaiDbme)
Opa.,SyIbn (Wiadowa 'tDOS. oet.) WInk.
Frequency OfUM (RoDIiDe. npcded~.. Ole sf .1
ofchoice -IL; Oc atirn1 - Q)
11091 Ire c:rrcr ID4...q1IlCl1tioa1 npwllNlf a.o.....st.
Commatta OIl apen.ae wi1h tbiI Cl 4.CM"· '. <JaocJ. No....
IOftwIIe, cue ofapriLetioa; door: 2 'kin

.. -·mownema Cli'....

DeIip mel"""WGlkbeiq pellliiDl!lCl .' UIIlIlirndioel tiN ftektina ..aIc..latic8 aMOCiated
UIina1bis IppliCItiaD will tblWIIII ....DID......
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eatl 075130 • AttadImlllt.2· ...... of.

Code/application name and venion COSMOS

FlDletion ofcode Finite Element Analy.ia

•Area ofapplicability - sec above Waste Glasa Melter Dcsian

Application (what projects/facilities at the River Protection Project Waste Glasa Melten
sitcl1ab)
Code developer and/or sponsor Structural Research &. Analysis Corporation (SRAe)

~onnncrcial, froprieta1'y, or Qtber (explain) Commercial

Current Owna'Nendor and technical support Structural Rescardl &. Analysis Corporation (BRAe)
provider
Documentation available Manuals and CDs
Code Platform (Workstation, PC-based, .. PC Baaed
Mainfi'ame)
Operating System (Windows #, DOS. Other) Windowa

Frequeacy ofUse (Routine, repeated use, code Occasiooal
ofchoice -I.; Occasional- Q)
How arc error and user questions reported? E-mail and website

Comments on experience with this computei' Good. ··No issues
software, case ofapplication; documentation
provided; known errors or issues.
Design and analysis work being performed using Used for structural and thermal analysis ofthe waste
this applica.tion glass melta's..
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u.s. DeplU1meJlt orEnergy
Richland Operations Offtc:e

Scbedule for Conducting Software Quality Assurance Asse,:.mcnts
(Commitments 4.2.3.2 aDd 4.2.4.2, DOE Implementation P'an tor

. DNFSB Recommendation 2002~1)

Attachmcat 1 provides a schedule for completing the identification. selection. and
QS~-ment ofsafety system software and safety analysis and design software.

The following assumptions were made in order to bound the wOTkllCoPe:

• Safety Software was identified 8$ that supporting selected Vital Safety Systems
tracked in ac."COrdatnce with DNFSB Recommendation 2000-2, that used in the
design and analysis ofpassive safety systems. and that used in safety analyS.,s.

• Sefcty Software includes design software BOd dcsi~ modifications used since the
start of the Project Hanford Mauaatmumt ContracL (pHMC) on October 1, 19?6.

• ' Sllrdy SOftwc1Tt: (loe.') not includl: l:>ufiwlln: s'ystem~ used by subconttac:ted vendors
that pcrf'oIJIled design or analysis under Contracts with already detined quality
assuamc:e standards.

• Safety Software includes only repetitive use ~oftware (no haud calculations or
single-we applications wholly incolporated into techniC'.al reports).

The schedule broadly identifies the activitie3 arid their durations 'from the time RL gives
formal direction to its contrae1or for \D1dertaking the a.ssessme.nlll. It is noted that the
definitions for Salety SoLtware and Safety System Software do not cuaently exist in the
PHMC.

During FY 2003. RL's prime contractor, Fluor Hanford Inc. restructured its el1ure
software QA pTUgrWl1; n:quiring all projects iO have a Software Management Plan, and to
evaluate all iIlvCQ'toricd software agaiost current NQA software life cycle n:quiremeuts
for complian.cc. This worle effort was completed at the end ofFY 2003 and, ·therefore. all
Safety Sottwalc can be expected to meet quality assurance expectations.
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Survey of Safety Software
Used in Design of Struetures, 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 2002-0I,
Quality Assurancefor Safety-Related Software, includes a commitment (4.2.1.5) to conduct a
survey ofdesign codes currently in use to determine ifany should be included as part of the
toolbox codes. The toolbox codes are a small number ofstandard computer models (codes)
supporting DOE safety analysis that have widespread use and appropriate qualification.
Generally, the toolbox codes will have been developed and maintairu:d within the DOE complex.
However, the toolbox may also include commercial p10plietary design codes where additional
software quality assurance controls are appropriate.

The scope of the survey required by co~tment4.2.1.5 includes the identification ofsafety
software currently use to support the aDalysis and design ofdefense nuclear facilities including
structures, systems and components, as wen electrical and control system design. Both
commercial off-the-shelf software and DOFJcontractor 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.

OOE field elements, including contractors and sub-contractors, as appropriate, should provide
the infonnation in the attached survey forms. The Office ofEnvironment, 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 SQApro~,procedures and training. This
information should be entered in Section 5 of the survey form. This information will assist EH
in the preparation of OOE SQA directives, which are also an Implementation Plan deliverable.
However, this Section 5 of the survey form is optional.

Ifyou have technical questions regarding~ 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

February 2004

Name(s):

Organization(s):

Site or Laboratory:

Address:

Phone/email/facsimile:

John Saluke. _

DOEIOHIMCP _

Miamisburg Closure Project. _

500 Capstone Circle, Miamisburg, 08 _

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
structtJres, 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/StructuraVGeotechnical 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 m apphcable
the area.
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4. Safety Software Informadon

February 1004

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 ofcode Monitors and controls ventilation system parameters

c. Application (what projects/facilities ~ T Bldg Haz Cat 2 (downgrade to rad facility
the sitellab) cxpccted Sep 2004)

SWIR Complex Haz Cat 2 (downgrade to rad
facility March 2004)

d. Code developer and/or sponsor Andover Controls

e. ~ommercia1, froprietary or Other p

(Explain)

f. Current OwnerNenOOr and technical Environmealal Temperature Controls
support provider SpringboroOH

g. Documentation available User Manual

Drawings for each installation

Te Control Submittals

h. Code platfonn (Workstation, PC-
: Firmware iii controllers

based, Mainframe) Workstations I

i. Operating System (Windows, OOS, ControUer - DOS S
other) Workstatioa - Windows

j. Frequency ofUse (Routine, repeated R
use, code ofchoice - R; Occasicmal
use-O; )

k. How are error and user questions Reported to DOC Coordinator and Ventilation
reported? System Engineer

Resolved by DOC Coordinator and Ventilation
System Engineer or Environmental
T Control

I. Comments on experience with this Vcry good experience
computer sOftware, ease of

No errors or issues to report
application, documentation provided;
known errors or issues
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a. Code name and version Silent Knight Software Suite

Model 5660 Version 2.2.3

b. Function of code Monitors alann and status signals for the fire
detection system. System is linked to central
supervising station at Savannah River Site

c. Application (what projects/facilities at T Bldg Haz Cat 2 (downgrade to rad facility
the sitellab) expected Sep 2004)

SW/R Complex Haz Cat 2 (downgrade to rad
facility expected March 2004)

d. Code developer and/or sponsor Silent Knight

e. {;.ommercial, froprietary or Qther P
(Explain)

(

f. Current OwnerNendor and technical Silent Knight
support provider

g. Documentation available User Manual

Drawings for each installation

h. Code platfonn (Workstation, PC- Finnware in controllers
based, Mainframe) Workstations

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions Reported to Fire Protection Supervisor
reported?

Resolved by Fire Protection Supervisor or
Silent Kni~ht

l. Comments on experience with this Moderate ease of application
computer software, ease of
application, documentation provided;
known errors or issues
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S. Other Information on Your Organizadon'. Software Quality Assurance Program
(Optional)

Please take a moment to provide thJI addldoaallnformadon 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-I0541

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

MD-l 0541, Software QualityAs~Plan for Mound Exit Project, Issue 1

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

YeslNoIUncertain StandardlRDlelDOE or Other DIrective

Yes 8. 10 CFR 830. Sllhnart A .mum, Assurance It ents

b. ASME NQA-la-I999, NQA-la-2000 (Part 2.7); or
predecessor (indicate which)

c. ANSIIlSOIASQ Q9OO1-2000, Quality Management
Systems ". ..

or Related Standards

Yes d. DOE Order 414.1, Quality Assurance

e. DOE Order 420.1. Facility Sqkty

Yes f. DOE Order 200.1, Information Management Program

g. DOE Guide 200.1-1, Department ofEnergy Software
Enj!ineerinf! MetIuxloloJOl
h. DOE Guide 414.1-1. Asses8lJlmt Guide for QA

i. ANSIJAN8-10.4-1987. GuitleJillesfor the Verification and
Validation o/Scientific and Engineering Computer Programs
for the Nuclear Industrv

Yes j. Other DOE; National, International, or Industry Standards,

DOEN203.1 Requirements, or Guidelines

(please identify)

5.4 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 ofUser 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 ofdetail for completing
the Section 4 survey information

a. Code name and version STRUCTUREcode; Version 2003.1

b. Function ofcode STRUCTRUEcode is used in the structural analysis and
design of nuclear facilities and related structures.

c. Application (what projects/facilities at the The software has been used in the analysis ofmany
site/lab) Hazard Category 2 and 3 facilities at the Site. It was used

in the design of Facilitv A and the uPlU3des to Facilitv B.

d. Code developer and/or sponsor XYZ Structural Safety Associates,

Address:

Email:

Phone:

e. {;ommercial, froprietary or Qther (Explain) P; Site-license

f. Current OwnerNendor and technical support Same as (d.) above; Technical Support is included and is
provider part ofSite license fee.

g. Documentation available I. User's Manual

2. Software Model Description

3. Software Requirements Specification

4. Test Problems- Input and Output files

h. Code platform (Workstation, PC-based, The software runs on a PC-based platform.
Mainframe)

i. Operating System (Windows, DOS, other) WINDOWS-NT, -XP; -2000 are supported.

j. Frequency ofUse (Routine, repeated use, code R
ofchoice - R; Occasional use - 0; )

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.

I. Comments on experience with this computer STRUcrUREcode requires a fonnal training class (given
software, ease ofapplication, documentation by vendor) and completion ofseveral test studies before a
provided; known errors or issues 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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PDMS, ETAP

VERSE-LC

ANSYS,

None

ABA US

None

None

Computer Software Name*

Autopipe Plus, Type I Tank Top Load,
Type II, III & IlIA Tank Top Load,
MCSffHERMAL,ABA US

GTStrudl, Shake91, SASSI, SRPP,

Keith Morrell

WSRC

SRS _

730-48 Room 3091 Aiken, SC 29808 _

803-952-8101 _

additional sheets if needed.

Survey Information Prepared By

rotection Systems

s:

of Applicability

mentation and Control

Software Survey and Recommendations
eport

s (not included above)

anical Systems

Structural/Geotechnical Systems

email/facsimile:

s):

lZation(s):

Laboratory:

sign and Analysis Safety Software

keith.morrell@srs.gov _

pal DOE organization(s) supported (NNSA, EM) _

urvey Form Submitted: 10/31/03

C

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

rical Systems

Design
Final R

2.

Name(

Organ

Site or

Addres

Phone.l

Princi

DateS

3. De

List th
system
(SS SS

Attach

Area

Civil!

Mech

HVA

Elect

Fire P

Instru

Other

• Enter "None" if no safety software is
applicable the area.
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a. Code name and version GTStrudi Version 26

b. Function ofcode Finite Element Code for analysis and design of
structures.

c. Application (what projects/facilities at TIIIk Film tIIIk top structures. TEF interior steel
the sitellab) structures

d. Code developer and/or sponsor Georgia Institute ofTeclmology - Computer Aided
s~&Jaineeting Laboratory

e. ~mmercial,froprietary or Other Conunercial
(Explain)

<

f. Current OwnerNendor and technical Georgia IDstitute ofTecbnology - Computer Aided

support provider Stluctural &,inecring Laboratory

g. Documentation available User Doc:umeotation.

h. Code platform (Workstation, PC- PC
based. Mainframe)

i. Operating System (Windows, DOS, Windows 2000 and later
other)

j. Frequency ofUse (Routine, repeated Routine
use, code ofchoice - R; Occasional
use-O; )

k. How are error and user questions Contact with GT through the PE&CD Software
reported? library.

k. Comments on experience with this Excellent.
computer software, ease of
application, documentation provided;
known errors or issues
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a. Code name and version SHAKE91

b. Function of code Establish soil behavior under the action ofseismic
motion. Used a basis for input to other programs
such as SASSI.

c. Application (what projects/facilities at Tank Fann underground tanks. TEF Process
the site/lab) Building, KAMS Program.

d. Code developer and/or sponsor University ofCalifornia

e. ~ommercial, froprietary or Qther Commercial
(Explain)

f. Current OwnerNendor and technical University ofCalifornia
support provider

g. Documentation available User Documentation.

h. Code platfonn (Workstation, PC- PC, WorkStation and Mainframe
based, Mainframe)

1. Operating System (Windows, DOS, Windows NT and later
other)

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

k. How are error and user questions Contact with University of California through
reported? the PE&CD Software library.

k. Comments on experience with this Code requires expert knowledge in soil-
computer software, ease of structure interaction analysis. Code does not
application, documentation provided; have GUI.
known errors or issues
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a. Code name and version SASSI 2000

b. Function ofcode Finite Element Code for the soil-structure
interaction ofsurface and embedded structures.

c. Application (what projects/facilities at Tank Farm underground tanks. TEF Process
the sitellab) Building. KAMS Program.

~ d. Code developer and/or sponsor University ofCalifornia

e. ~ommercial, froprietary or Qther Cormnercial
(Explain)

f. Current OwnerNendor and technical University ofCalifornia
support provider

g. Documentation available User Documeo&ation.

h. Code platfonn (Workstation, PC- PC, WodcStation and Mainftame

based, Mainframe)

I. Operating System (Windows, DOS, , Windows NT IIld 1ater
other)

I

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

k. How are error and user questions Contact with University ofCalifornia through
reported? the PE&CD Software library.

k. Comments on experience with this Code requires expert knowledge in soil-
computer software, ease of structure interaction analysis. Code does not
application, documentation provided; haveGUI..
known errors or issues
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a. Code name and version SRPP

b. Function ofcode Develop seismic time histories whose response
spectra match a given design response spectrum.

c. Application (what projects/facilities at Tank Farm underground tanks. TEF Process
the sitellab) Building, KAMS Program.

d. Code developer and/or sponsor University South Carolina

e. hommercial, froprietary or Qther Owned by DOE Developed through SCURF funds.
(Explain)

f. Current OwnerNendor and technical DOE Technical support by WSRC PE&CD
support provider Structural Mechanics Section

g. Documentation available User Documentation.

h. Code platform (\Norkstation, PC- PC,
based, Mainframe)

i. Operating System (Windows, DOS, Windows NT and later
other)

j. Frequency of Use (Routine, repeated Routine
use, code ofchoice - R; Occasional
use -0;)

k. How are error and user questions Contact with WSRC Structural Mechanics
reported? Department.

k. Comments on experience with this This code will be retired within the next two
computer software, ease of years since criteria for enveloping response
application, documentation provided; spectra will be changed with the release of the
known errors or issues governing ASCE Standard
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a. Code name and version ANSYSlMec:banical, versions 5.7, 6.0, 6.1, 7.0

b. Function of code Stnlctural ana1yIis and design ofnuclear facility
atrucaure·and nts.

c. Application (what projects/facilities at The IOftMn bu beeIl UIed extensively in the cvaluatioo

the sitellab) ofIDIIlY IfazIrd CaIqory 2 aad 3 systems, strue:tureI aDd
~ .. die Sile. Examples iDclude the 3013
ItoIJIIe cc*ftm. weIdI, 3013 ltoragc I'IICD, and TEF
moduIotDDL

d Code developer and/or sponsor ANSYS,Iac.Soutbpointe
275 TecImology Drive
Canonsbur& PA, 15317. - ~ s.com

e. ~ommercia1, froprietary or Qther P, ControlW ticeolIe access (managed by FlexLM)

(Explain)

f. Current OwnerNendor and technical Mallett 1ec1mo1ogy
support provider 4601 ea....hae Drive, Suite 112

Durham, He 27703
919/474-9222

g. Documentation available User'. MamaaI. Verification Manual.

h. Code platform (Workstation, PC- Two platforml are used at SRS:
based, Mainframe) Sun Work Station and PC-based

i. Operating System (Windows, DOS. SUN UltraSPARClSolaris
other) WiDdows NT, 98 & 2000

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

k. How are error and user questions The vendor reports Code updates. The Code
reported? developer sends out error notices via email

1. Comments on experience with this Program benefits from case ofuse for routine
computer software, ease of evaluations typical at SRS. Complex
application, documentation provided.; evaluations require formal training for
known errors or issues advaaced users.
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a. Code name and version Type II, III, & lIlA Tank Top Load Program,
Version I

Type I Tank Top Load Program, Version 0

b. Function ofcode To maintain the structural integrity of the Types I,
II, III & lIlA 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 Type I, II, III, & IlIA Tanks in F and H Areas.
the site/lab)

d. Code developer and/or sponsor Structural Mechanics

Wade Faires

730-lB/2174

e. ~ommercial, froprietary or Qther Other - Used to evaluate the tank top loads (tracks
(Explain) loads and evaluate changes) for the Type I, II, m&

lIlA Tanks in F and H Areas.

f. Current OwnerNendor and technical Same as "d."
support provider

g. Documentation available Software Quality Assurance Plan, Validation
Package and User Manual (with test problems). No
fonnal training is required. User friendly.

h. Code platform (Workstation, PC- PC Based
based, Mainframe)

i. Operating System (Windows, DOS, WINDOWS-98, NT, & 2000 are supported.

other)

j. Frequency ofUse (Routine, repeated Routine
use, code of choice - R; Occasional
use -0;)

k. How are error and user questions Software Error Notice (SEN) Forms are used to
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
computer software, ease of tracked and changes (adds/deletes) evaluated in
application, documentation provided; a timely and efficient manner. No errors have
known errors or issues been reported or issues identified.
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L Code name and version PDMS - Plant Data Management System

b. Function ofcode Track mectrical Components: cable routing and
conduit &: tnv oen:ent fills and their weildlts Del' ft.

c. Application (what projects/facilities at AU site eras that have opt to use it
the sitellab)

d. Code developer and/or sponsor Cygna Energy Services (Glenn Smith and Tim Fay)

e. ~ommercial, ~prietary or Qther 'Coounen:ial (then made client specific for SRS use)
(Explain)

f. Current OwnerNendor and technical Cypa Energy Services
support provider

g. Documentation available Validation R.cporcs,TCIIt Reports/Cases, Topology,
U-Guidels)and odIcr Rlease documentation.

h. Code platfonn (Workstation, PC- UNIX server with Windows 2000 client (minimum)
based, Mainframe)

i. Operating System (Windows, DOs•. Windows 2000
other)

j. Frequency ofUse (Routine, repeated Daily routine functions
use. code ofchoice - R; Occasional
use-O; )

k. How are error and user questions Email to SRS Authority then to Vendor
reported? through SRS error handle process.

1. Comments on experience with this Used in all phases ofSRS Projects. Design,
computer software, ease of construction, operations and maintenance.
application, documentation provide4; Large user base. Living database &
known errors or issues documentation. Learning curve = 10-20 hands-,

on-hours.
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a. Code name and version ETAP 3.0.lN/4.7N/4.7.4N

b. Function of code Electrical analysis and calculation

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

d. Code developer and/or sponsor Operations Technology, Inc. (OTI)

e. hommercial, £roprietary or Qther Conunercial software but proprietary code
(Explain)

f. Current OwnerNendor and technical BSRI/OTI
support provider

g. Documentation available Manuals test cases and error notification

h. Code platform (Workstation, PC- PC Workstation stand alone
based, Mainframe)

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions Notification system from vendor (OT!) to
reported? BSRI Software Library, then to users from

BSRI Software Library

l. Comments on experience with this Very good quality product
computer software, ease of
application, documentation provided;
known errors or issues
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a. Code name and version AutoPIPE Version 6.20.09

b. Function ofcode AutoPlPE is UICd for the structural analysis of
oioina

c. Application (what projects/facilities-.t General site application used for all functional
the sitellab) classifications (GS,PS,SS,SC) and perfonnance

catellorie8 lPCo tbro PC4) as .

d. Code developer andlor sponsor Bentley

Address: 1600 Riviera Ave., Suite 300

Walnut teet, CA 94596

Phone: 925-933-2525

e. ~ommercial, froprietary or Qther P, Site licensed (17 users)
(Explain)

f. Current OwnerNenOOr and technical Same u (d) above; TecImic:aI Support is included aDd is

support provider part ofSite IiceDIe fee.

g. Documentation available User Manual (compUter based)

Initial Software Verification

Software Validation Report

Microcomputer Application Control FOnD and
Software Revision Description

User Software Verification Instructions

h. Code platfonn (Workstation, PC- PC-Based
based, Mainframe)

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions Critical erron 8IC by phoDe and email within 24 br of

reported? confinnatioo. Veador reports updates and seods out error
notices via email OIl • IDODtbly basis. The vendor can be
contactecl by pIIoDe for immediate response. A website
exists for reportiq IOftware problems and posing
quesQoas OIl use of the code. Response is within 24 boun
ofthe reaueIt.
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a. Code name and version ABAQUS, Version 5.8

b. Function of code Structural and heat conduction analyses

c. Application (what projects/facilities at Structural analyses of Type B radioactive
the sitellab) 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. hommercial, f.roprietary or Qther Commercial
(Explain)

f. Current OwnerNendor and technical Same as (d.) above; Technical Support is
support provider 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- Mainframe; Workstation; PC-based
based, Mainframe)

i. Operating System (Windows, DOS, UNIX; WINDOWS 2000
other)

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

k. How are error and user questions The vendor reports updates and sends out error
reported? notices via mail.

1. Comments on experience with this Vendor documentation is upgraded with each
computer software, ease of version update.
application, documentation provided;
known errors or issues
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a. Code name and version MSCI'I'HERMAL Version 8.5

b. Function ofcode Thermal analysis for the design of subSYStems and
components. The p~processorMSCIPATRAN is
used to create finite element models for thermal and
structural analyses.

c. Application (what projects/facilities at Type B radioective material packages such as 9975,
the sitellab) SAFKEO. and 5320, furnaces in the FB-Line and lIB-

Line material storue cans, inertial welds.

d. Code developer and/or sponsor MacNea1-Scbwend1er Corporation, Costa Mesa, CA

www.mscaoftware.com

PlI: 1~732~7284

e. ~ommercia1, ~etary or Qtber Commercial
(Explain)

f. Current OwnerNendor and technical Same as (d.) above; Technical Support is included and
support provider is. part ofthe license fee.

g. Documentation available On-LUte cIocumentation, test problems selected by
SRS lie used for OA documentation.

h. Code platform (Workstation, PC- , Mainframe; Workstation; PC-based
based, Main1iame)

i. Operating System (Windows, OOS, ' UNIX; WINDOWS 2000
other)

j. Frequency C?fUse (Routine, repeated R
use, code ofchoice - R; Occasioual
use-O; )

k. How are error and user questions Errors and patf::hes are posted on the developer
reported? website. Solutions and patches are posted on the

website.

I. Comments on experience with this Vendor documentation is upgraded with each version
computer software, ease of update.
application, documentation provided;
known errors or issues
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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. ~ommercial, froprietary or Qther Commercial
(Explain)

f. Current OwnerNendor 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 -0;)

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'. 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

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

Yes

Yes
Yes
Yes
Yes

Yes
Uncertain

Yes

5.3 How do you apply QA procedures to safety software? Graded approach based on
classification. Using 5.2 docwnents above as guidance. Details are in procedures.

5.4 How do you train users on safety software? Software Engineering Training including SQA,
Required reading ofQA and SQA procedures, Required user documentation and training of
users. Simulators are used where applicable.
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Attachment 1

WSRC 1Q Quality Assurance Manual

20-1 Software Quality Assurance

WSRC £7 Conduct of£ngineering 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

103

February 2004



DesIgn Software Survey and Recommendadons
Final Report

February 2004

Department of Energy/Office of Environmental
Managemept

Waste Isolation PUot Plant
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~ashing(on TRU Solutions

Sandia National Laboratories
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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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3. Other Informadon on Your Org.nization'. Software QuaUty Assnrance Program
(Optional)

Please take a moment to provldethls additlonallnformadon 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? _

Document title (s) and report number (8): U.S. Department of Energy. Carlsbad Field
Office (CBFOl. Qua/ityApurance Program Doqqnent (Q4PDJ. DOElCBFQ-94-1012.
Revision 5. Effective May 2003 u»JlCr-tier-reguUemcnts document including section 6
related to software quality 888U1"Jl\Ce 1"f!SI!Jimngta based on NOA-I and NOA Part 2.
Section 2.7 '

Washington TRU Solutions <WT$l. Softwqre .Screening and Action Plan. WP 16-2.
Revision 4. Effective May 28. 2003 software QnN"" assurance procedure

Sandia National Laboratories (SNL). Soflwqre Requirements. NP 19-1. Revision 10.
Effective may 29. 2003 software .Ihy 'M"""N! procedure
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YesINolUncertain StandardlRule/DOE or Other Directive
y a. 10 CFR 830, Subpart A, Quality Assurance Requirements

CBFO, WTS, and
SNL

y b. ASME NQA-Ia-1999, NQA-la-2000 (Part 2.7); or

CBFO, WTS, and predecessor (indicate which)

SNL

U c. ANSI/ISO/ASQ Q900 1-2000, Quality Management
Systems - Requirements, or Related Standards

y d. DOE Order414.1, 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 ofEnergy Software
En~ineerin~Methodolom;

y h. DOE Guide 414.1-1, Assessment Guide for QA

CBFO, WTS, and
SNL

U i. ANSVANS-I 0.4-1987, Guidelines for the Verification and
Validation ofScientific and Engineering Computer Programs
for the Nuclear Industry

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

(Please identify)
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5.3 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 OAPD including requirements for an internal assessment program. The CBFO
OAPD 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 OA program implementation. CBFO audit
scope includes evaluation of individual site implementation of software quality assurance.
training, and QA program activities.

5.3.1 How do you train users on safety software? Contractors conduct classroom training for
site personnel to CBFO OAPD 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 2.0 1/13/99
Risk Assessment
Software

GENII-S 1.485 10/10194 For background and assistance
from the Hanford software
authors visit the following
website.
http://www.pnl.gov/eshs/softw
are/genii.hbnl

GXQ 4.0A 4/24/00
6/12100

MetData Application 4/2003 5/5/03

RadClientlRadnet RadclaJl 8/12/03

Lpu02 af.exe 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
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A. SoftwareName/ CAP88 PC Radiation GENII-S GXQ
Version Risk Assessment VersioD 1.485 Version 4.0A

Software - Version 1.0
B. Function of Code CAP88-PC version 1.0 is 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 documented in WHC-SD-
the air and for GN-SWD-30002 Rev. I
demonstrating compliance
with 40 CFR 61.93 (a).

e. Application Applied to monitoring and Applied to Environmental Applied to Environmental
reporting possible release monitoring and reporting 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 Model 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 - 0;)
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K. How are Error Generated internally Contact Mr. Peter Damm with wrs Contact Mr. Peter
and User using the WTS SQA software quality assurance and vendor based Damm with wrs
Questions protocol and on classification ofproblem or error. software quality
Reported? contacting EPA as assurance and

appropriate based on vendor based on
type ofproblem/error classification of
identified problem or error.

L.Comments EPA has approved For background and assistance from the None
(on experience use ofCAP88-PC Hanford software authors visit the following
witb tbis version 2.0 for website.
computer demonstrating http://www.pnl.gov/eshs/software/genii.html
software, ease of compliance with 40
application, CFR 61.93 (a)
documentation NESHAPs subpart
provided; known H-emissions of
errors or issues) Radionuclides Other

than Radon from
Depamnent of
Energy Facilities.
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A. MetData Application RadClientlRadnet Lpu02 af.exe
SoftwareNamelVersion Version 4/2003 Version RadclaJl Version af
B. Function of Code Converts the onsite Software for remote Controls the Area

meteorological data into monitoring/control of Radiation Monitor Local
stability array (STAR) RADOS Radiation Processing Unit. Receives
format that is part of Monitoring System communications from all
required input for the the other ARMs which
CAP88-PC in order to use Local Control Units
calculate the effective
dose equivalent resulting
from normal operations
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 -
0;)

K. How are Error and Contact Mr. Peter Damm Contact Mr. Peter Damm Contact Mr. Peter Damm
User Questions with WTS software with WTS software quality with WTS software
Reported? quality assurance and assurance and vendor quality assurance and

vendor based on based on classification of vendor based on
classification of problem problem or error. classification of problem
or error. or error.

L.Comments None None None
(on experience with
this computer
software, ease of
application,
documentation
provided; known
errors or issues)
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A. Lpu 011ab.exe
SoftwareNameIVersion 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. BurrinJrton

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)

I. Operating System Windows 98
(Windows, DOS,
Other)

J. Frequency of Use Daily
(Routine, repeated
use, code of choice -
R;Occasional Use -
0:)

K. Row 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 witlt
this computer
software, ease of
application,
documentation
provided; known
errors or issues)
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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 2.35 1/13/1996
NOTE: BLOTCDB\ 1.37 6/4/1996
These codes are used to model the BRAGFLO 4.1 5/8/1997
performance ofthe 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 CUTIINGS_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
E03/6 7.2c 8/28/1996 ACQuired
FMT 2.4 9/3/1998
GENMESH 6.08 1/31/1996
GRASP-INV 2.01 4/26/1996
GROPECDB 2/12 6/27/1996
ICSET 2.22 2/5/1996
Kt3d 2.0 10/4/2002 ACQuired
LHS 2.41 3/6/1996
LHS2STEP 1.04 4/19/1996
MATSET 9.10 11/29/2001
MODFLOW2K 1.6 3/5/2003 Acauired
NONLIN 2.0 8/23/1996
nSIGHTS 1.0 5/14/2002 Acauired
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 Acauired
PCCSRC 2.21 5/23/1996
PEST 5.51 4/3/2003 ACQuired
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Area of Applicability Software Name Version Date Note
POST_EPAUNI 1.15 9/18/1997
PSOTBRAG 4.0 2/6/1996
POSTLHS 4.07 217/1996
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 3.03 517/1996
SECOTP2D 1.41a 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 2.21 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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A. SoftwareNamel ALGEBRACDB BLOTCDB BRAGFLO
Version Version 2.35 Version 1.37 Version 4.1

B. FUDc:tion 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 isothennal

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 Carlsbad SRS Carlsbad
Develooer/Soonsor
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 Doclimentation Suite Per Documentation Suite Per
NQA2.7 NQA2.7 NQA2.7

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/ 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 radionuclide release data CCDF specified in 40 CFR
release data for the calculated by various 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, ofCCDFs.

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 NQA2.7

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 repo~itory 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. SoftwareNamei CCDFSUM CUITINGS_S DTRKCDB
Version Version 2.00 Version S.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
SUDDort 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
NQA2.7 NQA2.7 NQA2.7

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
(OR 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
kDown 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 7.2c

B. Function of Code N/A Used to concur with the Used for speciation-
EPA standards, build a solubility and reaction path
data set for the probability calculation of aqueous
distribution for the system.
volumetric EPA Unit

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. SoftwareNamel FMT GENMESH GRASP-INV
Version Version 2.4 Version 6.08 Version 2.0I

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 W1PP 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
NQA2.7 NQA2.7 NQA2.7

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 Pan 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 abnOsphere or impact to

to the public. to the public. the public.
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A. SoftwareNamel 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 conditions in a PA Kt3d is used to estimate
user to interactively look Computational Data Base the residual values at all
at the contents of (CDB) file in I-D, 2-D, or 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
DevelooerlSoonsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(exolain)
F. Current Ownerl SRS Carlsbad SRS Carlsbad SRS Carlsbad
Vendor and Technical
Suooort 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. SoftwareNamel 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
DeveloperlSponsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Ownerl 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
NQA2.7 NQA2.7 NQA2.7

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 NQAPart 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 tllis 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/ MODFLOW2K 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 WlPP Modeling of the WlPP 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.

125



Design Software Survey and Recommendations
Final Report

Sandia National Laboratories
Software Inventory

February 2004

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 oftheWIPP Modeling of the WIPP Modeling ofthe 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
NQA2.7 NQA2.7 NQA2.7

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 PATIRN
Version Version 3.60 Version 1.0 Version 1.00

B. Function of Code PANEL takes brine flow The perfonnance Used to detect patterns in
and repository volume assessment parameter scatterplots of independent
data and computes the database. variables versus dependent
amount of mobilized variables and used as an
radioisotopes that leave additional sensitivity
the repository. 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 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 andlor VMS Windows andlor VMS Windows andlor 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 andlor is not contain data andlor is not contain data andlor 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/ PCCSRC PEST POST_EPAUNI
Version Version 2.21 Version 5.51 Version I.I 5

B. Function of Code Used to evaluate Used as a ''rnodel- Post-processor ofoutput
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 either the raw outputs of that model are
or ranked data as well matched as

possible to a set offield
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
Supoort 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
NQA2.7 NQA2.7 NQA2.7

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/ 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
toCAMDAT 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
NQA2.7 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. SoftwareNamel POSTSECOTP2D PREBRAG PRELHS
Version Version 1.04 Version 6.0 Version 2.30

B. Function of Code Post-processor ofoutput 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 ofthe 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 Ownerl 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
NQA2.7 NQA2.7 NQA2.7

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~I 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. SoftwareNamel 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 infonnation 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
DeveloperlSponsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Ownerl 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
NQA2.7 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.

131



Design Software Survey and Recommendations
Final Report

Sandia National Laboratories
Software Inventory

February 2004

A. SoftwareNamel 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
defonnation fmite element multiple component
code with a multi- radionuclide transport in
mechanism defonnation 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
DeveloperlSoonsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Ownerl 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
NQA2.7 NQA2.7 NQA2.7

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~
documentation provided; used to report release to used to report release to used to report release t e

~known errors or issues) the atmosphere or impact the atmosphere or impact atmosphere or impa~kI ...
to the public. to the public. the public. :h. ~

1 ~.
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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 GSUB utility used for Used for X-V 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 FulI 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 NQA2.7

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 I9-1 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. SoftwareNamei 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 ofbinary input
data. SUMMARIZE reads
specific data from a series
ofCAMDAT binary CDB
data files and generates a
tabular ASCII output file
or files.

C. Application Modeling of the WIPP Modeling of the WlPP 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
NQA2.7 NQA2.7 NQA2.7

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/ 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
(exolain)
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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Sandia National Laboratories
Software Inventory

A. SoftwareNamei TWBID
Version Version 3.1 I

B. Function of Code N/A
C. Application Modeling of the WIPP

waste repository physical
characteristics

D.Code SRS Carlsbad
DevelooerlSoonsor
E. Commercial, Proprietary
Proprietary, or Other
(uolain)
F. Current Owner/ SRS Carlsbad
Vendor and Technical
SUDoort Provider
G. Documentation Full Software Life-Cycle
Available Development

Documentation Suite Per
NQA2.7

H. Code Platform Mainframe, accessed from
(Workstation, PC-based, server workstations

Mainframe)
I. Operating System Windows and/or VMS
(Windows, DOS,
Other)
J. Frequency of Use R
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
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 uperience with this the physical waste
computer software, ease repository but does not
of application, contain data and/or is not
documentation provided; used to report release to
known errors or issues) the atmosphere or impact

to the public.
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2. Survey Information Prepared By
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Name(s):

Organization(s):

Site or Laboratory:

Address:

PhonelemaiUfacsimile:

Roy D. Capshaw

OCRWMlOQA

Las Vegas. NY Office ofRepository Development

1551 Hillshire Drive, Suite A, Las Vegas, NY 89134

702794-5067/702794-1426

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) RWI-------
Date Survey Form Submitted: 1110512003----------------------

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-el&nlficant structures, systems, and components
(SS SSCs) for DOE defense nuclear facilities.

Attach additional sheets if needed.

Area of Applicability Computer Software Name·

CiviVSttucturallGeotechnical Systems MACCS2

Mechanical Systems •

HVAC •

Electrical Systems •

Fire Protection Systems •

Instrumentation and Control

Others (not included above) ·Early stages of SAR development

therefore many SIW 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.

February 2004

a. Code Name and Version MACCS 2 V 1.12

b. Function of Code Gaussian Dispersian Analysis

c. Application (what projects/facilities at SAR for NRC Approval
the sitellab)

d. Code developer and/or sponsor M. L. Young and 0.1. Chanin
Sandia National Laboratory

e. Commercial, Proprietary, or Other Limited Use controlled by
(explain) Sandia National Laboratory

f. Current OwnerNendor 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)

I. 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 - 0;)

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. Other Information on Your Oerganlzation's Software Quality Assurance
Program (OptlonaO

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

February 2004

5.1 What documented SQA programs and procedures do you foUow for developing,
testing, documenting, maintaining, and applying safety software? OCRWM
Quality Assurance requirements and description ----------

Document title(s) and report number(s): QuaUty Assurance
requirements and description DOElRW-0333P -..;.-.---------------
Revision 13 (NRC approved)

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

YesINolUncertain StandardIRulelDOE or Other Directive
Uncertain a. IOCFR 830 Subpart A, Quality Assurance Requirements
Yes b. ASME NQA-la-I999, NQA-la-2000 (part 2.7); or

oredecessor (indicate which)
Uncertain c. ANSI/ISO/ASQ Q9OO1-2000, Quality Management

Systems - Reouirements or Related Standards
Uncertain d. DOE Order 414.1, Quality Assurance
Uncertain e. DOE Order 420.1 Facilitv Safetv
Uncertain f. DOE Order 200.1 Information Manallement Pro/lram
Uncertain g. DOE Guide 200-1-1, Department 0/Energy Software

En$!ineerinJ! Metlwdolo1!Y
Uncertain h. DOE Guide 414.1-1, Assessment Guide for QA
Uncertain i. ANSIIANS-IO.4-1987, Guidelines/or the Verification and

Validation o/Scientific and Engineering Computer Programs
for the Nuclear Industrv

Yes j. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines
(Please identify) (10 CFRSO, ap~ndix b)

10 CFR63.144 Quality Assurance
Pro~amChan~e

5.3 How do you apply QA procedures to safety software?
DOElOCRWM requirements and specified standards

Through CFR requirements

5.4 How do you train users on safety software? There is no formal training
pro~am users have years ofexoerience prior to hiring or use.
Program manuals during on-the-job training
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ANL-W Survey of Safety Software

February 2004

The following infonnation 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 infonnation regarding SQA programs, procedures and training.

It is understood that the Office of Environment, Safety and Health (EH) will review the
infonnation 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
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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

Area of Applicability, ComputerSoftWafe'Name*:,-'"

SAP2000 Nonlinear
Civil/Structural/Geotechnical Systems ALGOR

Mechanical Systems
ALGOR

0_.

HVAC
None

-- -, --

Electrical Systems
None

----"--- ---------

--

Fire Protection Systems
HASS

- _.

Instrumentation and Control
DMT
ARCS

.__._-------- ---

Microshicld j-~.-

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, regardless of its usc. Two main procedures document this process
and they are as follows. [n addition, individual formal documents prescribe procedures
and requirements that are unique to a given software system. For each code listed in
table 1 above, these types of documents arc also listed in Attachment I.

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

• AWP 4.9, Software Quality Assurance
• AWP 2.9, Engineering Procedure
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2.2 ANL-W SOA Procedure Compliance

Table 2 - ANL-W SQA Procedure Compliance List
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Y a. 10 CFR 830, Subpart A, Quality Assurance Requirements

Y b. ASME NQA-la-1999, NQA-la-2000 (part 2.7); or predecessor
(indicate which)

N c. ANSIJISO/ASQ Q9001-2000, Quality Management Systems­
Requirements, or Related Standards

Y d. DOE Order414.1, Quality Assurance

Y e. DOE Order 420.1, Facility Safety

Y f. DOE Order 200.1, InfOrmation Management Program

Y g. DOE Guide 200.1-1, Department ofEnergy Software Engineering
Methodology

Y h. DOE Guide 414.1-1, Assessment Guide for QA

U i. ANSVANS-I 0.4-1987, Guidelines for the Verification and
Validation ofScientific and Engineering Computer Programs for the
Nuclear Industry

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

2.3 Application of SOA 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 Harris Phone: (208) 533-7996

a. Code name and version SAP2000 Nonlinear, Version 8.1.6

b. Function of code Structural Analysis and Design

.c. Application (what projects/facilities at the Used routinely for structural analysis of facilities and

..... site/lab) equipment at the Laboratory.

d. Code developer andlor sponsor Computers and Structures, Inc.

1995 University Ave., Suite 540 Berkeley, CA 94704
Phone: 510-845-2177

. e-mail: info@csi.berkeley.com
.,

e. hOllUhercial, froj>rietary or Qther C; Individual User Licenses & Maintenance Agreements

f. Current OwnerlVendor and techriical 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

i. Operating System Windows XP, NT
- -

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

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
issues are usually resolved in periodic program updates issued

by the vendor.

SQAN&V: The vendor does not have an SQAN&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: Self-taught, user manuals and tutorials.
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Point of Contact: Ken Durstine Phone: (208) 533- 7492

;,. ".

a. ·Godl:riame.pjdver~i()~_
. ,....,.. .,.~>."". ':"'-. .. ALGOR FEMPRO, Version 14.02

Finite element code used for stress and heat transfer
analysis .

c.

f

h.

i.

.;~pplitatiop·(~~;tprOj~ctS/fac'ilitiesatthe·:
:sHe/lab) ..,". . '"

. .... .i "--':;"':;:.' ..•..,'.. >....

9Urrent ~er;yendorandteChnical'_~;:,
support proVlder;,::, . <'

Operating ~yst'~rri;:(windows,DOS,
other)', '_,,~" " '.'

Equipment and structural analysis, used to verify
adequacy of design. All facilities and projecL~

needing this type of analysis.

Commercial

ALGOR Inc., technical support provided under
maintenance agreement

Windows XP

j. Frequency ofUse (Routine, repeated use, .••. Routine
code of choi~e:""R;.Occasional use ~0; ), .

k.:~ How are error and User questions
.reporte~?

. .

Via email to customer support, electronic notice
;. when updates are available, QA subscription

available.
:i.: _ _-_:--~_., __ . ,'~"':'x'~.<~_~-

k. "~;Gomme~ts on_e~rience with this
." .coinput~r softwa~e;:ease 'of application,

documentation provided; known errors or
issues

Vendor continuously updates capabilities and
features of software.

SQAN& V: Performed by vendor; vendor QA program satisfies 10CFR 50, App A, 10 CFR 21, & ISO- 900 J.
ANL-W has a current maintenance agreement for this software.

Training: Self-taught, user manuals and tutorials.
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Point of Contact: Doug Ray
a

Phone: (208) 533-7800 ]
- 1

a. Code name and version
DMT d

b. Function of code Supports daily certification of the TREAT Reactor Trip
Systems (RTS).

c. Application (what projects/facilities at the Transient Reactor Test Facility (TREAT)

Isite/lab)

.~d. Code developer and/or sponsor ANL-W
--

e. ~ommercial, £roprietary or Qther 0-- Code not in use at this time.
(Explain)

f. Current OwnerNendor and technical ANL-W
support provider

Documentation available
I

g.

I
h. Code platform (Workstation, PC-based, I

Mainframe)
I

---'-- 1
i. Operating System (Windows, DOS, I

other)

Softw'" ;, nol ,u",ntly "live, howove, ;. w;U he ,- j-

j. Frequency of Use (Routine, repeated use,
code of choice - R; Occasional use - 0; ) placed back in service when the final decision is made I

regarding TREAT restart. _ _
I

k. How are error and user questions Errors/user questions reported to the facility manager
Ireported?

-- - j
k. Comments on experience with this This code is a series of modules that run on a number

computer software, ease of application, of processors to support daily certification of the
document.ation provided; knoWn errors or TREAT Reactor Trip System (RTS).
issues

i-- --- ----------------------- -- .._. -----

SQAN&V: Software is controlled under the TREAT Software configuration Control Procedure (SQA No.
Z0006-0004-0P). It is validated using the DMT Fault Detection System Test Procedure (L6570-8372-Di\)

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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o - Code not in use at this time.
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'Q;(1'#~rits on experience with t'
compoter~oftware, easeofapp.
dOCt1i1ieittationpi"ovided;knowh~

isSues

This code is a series of modules that run on a
number of processors to support dai Iy certi fication
of the TREAT Reactor Trip System (RTS).

SQAN& V: Software is controlled under the TREAT Software configuration Control Procedure (SQA No: Z0006­
0004-0P). It is validated using the ARCS Reference Transient Test Procedure (Z0003-0 150-0P 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 of code MicroShield is a photon/gamma ray shielding and dose
assessment program used for designing shields,
estimating source strength from radiation measurements,
minimizing exposure to people, and teaching shielding
principles.

c. Application (what projects/facilities at the It is used for DTRA Training, source materials handling
site/lab) and HP field measurements.

d. Code developer ItiJ.Wo'r sponsor
Grove Engineering
1700 Rockville Pike, Suite 525
Rockville, MD 20852

(301) 231-5137

e. ~ommercial, froprietary or Qther C; Individual User Licenses & Maintenance Agreements

f. Curren~ OwnerNendor and technical Mike Lehto or Paul Hart. Technical support is included
support provider as part of maintenance agreement.

g. Documentation available Users Manual

-

h. Code platform PC-based

i. Operating System Windows XP, NT

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

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

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

SQAIV& V: Performed by vendor, vendor QA program satisfies 10CFR50 App. B as well as ASME NQA 2a-1990,
Part 2.7

Training: Attcndancl: a formal course in addition to user manuals and tutorials.
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Point or Contact: Roy Nelson Phone: (208) 533-7576

"ASS, Version 7.5

HASS (Hydraulic Analyzer offuJrinkler fu'stems) 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 LaVista Rd

Tucker, Georgia 30084

C; Individual User Licenses & Maintenance Agreements

J':· .• ~CUl!ent OwnerNen~(~d ~'ttfu9ai·i~.·
~ ..\,-£, }kppdrtprovider)\.·;Y· ">;~\:.:.':; r:~b

-~. '. '::;~

Roy Nelson. Technical support is included as part of
maintenance agreement.

, . :.,.' -.-;'

frequency ofUse,{Routine, repea.~du~, .' 0
code of choice -·R;(jccaslorial\li;~·..-:'O;,).·

".'.'.":,.' .-."-'"

PC-based

Users Manual

Windows XP, NT

A website exists for reporting software problems via e­
mail; problems can also be reported by telephone... ;.

DocumentStion':available

How are error and user questions
rep'orted?

j.

g..

k. Comments on experience with this.
computer software, ease of applica,tion, .
doeu'mentation provided; known errors or
issues

SQA!V&V: The vendor has no specific SQA. Vendor provides comparisons with known calculations from
previous versions and examples with NFPA 13.

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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Name(s):

Organization(s):

Site or Laboratory:

Address:

Phone/email/facsimile:

R.L. Blyth

NE-ID

INEEL

1955 Fremont Ave. Idaho Falls, In 83415

Phone 208-526-1181,

email blythrl@id.doe.gov

fax 2088-526-0160

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) Lead PSO NE

Date Survey Form Submitted: 10/31103

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/StructuraVGeotechnical 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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4. Safety Software Information

For each safety software application identified in Section 3, provide the infonnation
requested below. Attachment I 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 oathwavs.

c. Application (what projects/facilities at Accident analysis for nuclear facility safety basis
the site/lab) and the selection ofsafety SSCs and TSR-Ievel

controls. Used on all rNEEL nuclear facility safety
analysis.

d. Code developer and/or sponsor Bechtel BWXT Idaho, LLC (BSWI)

e. ~ommercial, ~roprietary or Qther Proprietary (copyright protected)
(Explain)

f. Current OwnerNendor and technical DOE (NE-ID)IBBWllRadiological Engineering
support provider

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- PC-based
based, Mainframe)

I. Operating System (Windows, DOS, Microsoft Windows 98IXPINT
other)

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

k. How are error and user questions RSAC Web page
reported?

htto ://www. inel.lZovlrsac/

k. Comments on experience with this As of August 27, 2002 the INEEL has released
computer software, ease of RSAC 6.2 with WinRp 1.2. WinRp is our new

application, documentation provided; windows interface for RSAC. The new

known errors or issues 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 sitellab) and the selection ofsafety SSCs and TSR-Ievel

controls. Used on all INEEL nuclear facility safety
analysis.

d. Code developer and/or sponsor Grover Engineering

e. £ommercial. froprietary or Qther Commercial, site wide licenses for 5.05 and 6.0
(Explain)

f. Current OwnerNendor and technical Grover Engineering
support provider

g. Documentation available Micro Shield 5.0 and 6.0 User's Manuals

V& V 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 98IXPINT

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 sitel1ab) inventories.

d. Code developer and/or sponsor Oak Ridge National Laboratory

e. ~ommercial, froprietary or Qther o (available within DOE, but also sold outside of
(Explain) DOE)

f. Current OwnerNendor and technical Oak Ridge National Laboratory
support provider

g. Documentation available 1. User's Manual

2. Test Problems - Input and Output Files

h. Code platfonn (Workstation, PC- PC-based
based, Mainframe)

i. Operating System (Windows, DOS, Windows
other)

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

k. How are error and user questions This has not been an issue with our use at TNEEL.
reported? Any questions/issues would be addressed to RSIC at

Oak Rid£c National Laboratorv

k. Comments on experience with this An effective 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 ofcode 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 rNEEL nuclear
the sitelIab) facilities.

d. Code developer and/or sponsor Oak Ridge National Laboratory

e. ~ommercial, fropnetary or Other SCALE is in public domain and distributed by
(Explain) Radiation Safety Information Computational Center

f. Current OwnerNendor 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 10.20 and 11.0
other)

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

k. How are error and user questions SCALE Homepage
reported? hUn://www.oml.Q'ov/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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a. Code name and version MCNP, Version 48

b. Function of code MCNP is used to calculate k-eff(cigenvalue),
neulTon and gamma ray flux/dose for systems that

- contain fissile material.

c. Application (what projects/facilities at Criticality safety analysis and radiation dose
the sitellab) evaluation for all INEEL nuclear facilities.

d. Code developer and/or sponsor Los Alamos National Laboratory

e. ~ommercial, rroprietary or Qther MCNP is in public domain and distributed by
(Explain) Radiation Safety Information Computational Center

f. Current OwnerNendor and technical Los Alamos National Laboratory
support provider

g. Documentation available s. MCNP48 User's Manual

6. Test Problems - Input and Output Files

h. Code platform (Workstation, pe- Workstation-based
based, Mainframe)

I. Operating System (Windows, DOS, IIP-UX 10.20 and I \.0
other)

j. Frequency of Use (Routine, repeated R
use, code ofchoice - R; Occasional
use - 0;)

k. How are error and user questions Forum for MCNP Users
reported?

http://laws.lanl.Qov/x5/MCNP/forum.html

k. Comments on experience with this Newer Versions, 4C and 5 are available, but we
computer software, ease of have to have software quality assurance plan
application, documentation provided; before using it.
known errors or issues

.-
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a. Code name and version DANTSYS, Version 4.3

b. Function of code DANTSYS is used to calculate Ic:-eff(eigenvalue)
for fissile system.

c. Application (what projects/facilities at Criticality safety analysis for all INEEL nuclear
the sitellab) faci! ities.

d. Code developer and/or sponsor Los Alamos National Laboratory

e. ~ommercial,Eroprietary or Other DANTSYS is in public domain and distributed by
(Explain) Radiation Safety Information Computational Center

f. Current OwnerNendor 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 0
use, code ofchoice - R; Occasional
use-O; )

k. How are error and user questions Los Alamos National Laboratory
reported?

k. Comments on experience with this
PARTISN, a successor to DANTSYS is

computer software, ease of
available. Occasionally is used to compare

application, documentation provided;
k-etT against MCNP and SCALE results.

known errors or issues
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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? PRD-5074.
PRD-50n. PRO-I 12 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"

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

YesINolUncertain StandardIRulelDOE or Other Directive

Yes a. 10 CFR 830, Subpart A, Quality Assurance Requirements

Yes to ASME b. ASME NQA-Ia-1999, NQA-Ia-2000 (Part 2.7); or
NOA-I-1997 predecessor (indicate which)

Yes c. ANSVISOIASQ Q9001-2000, Quality Management
Systems - Requirements, or Related Standards

Yes d. DO~ Order 414.1, Quality Assurance

Uncertain ~OEOrder 420.1, Facility Safety -.

Yes f. DOE Order 200.1, Information Mana~ment Program

No g. DOE Guide 200.1-1, Department ofEnergy Software

f-.. Engineerin.f!. Methodology

Uncertain h. DOE Guide 414.1-1, Assessment Guide for OA
Uncertain i. ANSIJANS-IO.4-1987, Guidelinesfor the Verification and

Validation ofScientific and Engineering Computer Programs
for the Nuclear Industry

Uncertain j. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines
(Please identify)

5.3 How do you apply QA procedures to safety software? Through company level
procedures (i.e.. PROs, MCPs. etc.) _See item 5.1
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5.4 How do you train users on safety software? Formal training. and on the job
experience under the direction ofa 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 SOFfWARE CODES

Survey Information Prepared By

February 2004

Name(s):

Organization(s):

Site or Laboratory:

Address:

Phonelemai llfacsimi Ie:

Principal DOE Organization(s)
supported:

Date Survey Form Submitted:

Design Safety Software

David G. Renfro

Operational Safety Services Division

Oak Ridge National Laboratory

PO Box 2008, Oak Ridge, TN 36831-6126

(865) 576-41201 renfrodg(!v,oml.gov/ (865) 576-6011

SC

January 9,2004

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.

';'.,<-,,';...... '... ..' ,~' f ,.;<,

;~~~~t~~~~ir.eN~~~
, ..' '

.~.rea of Ar~~f,Alt:jlity· .... , :;!,~: J
-.r' ~.

Civil/Structural/Geotechnical Systems GTSTRUDL, ABAQUS, PATRAN, STAADPRO

Mechanical Systems
ALGOR, RELAP5, HEATlNG7, ATHENA, CFX,
FLUENT, FEMLAB, ICEM-CFD, CAESAR II

HVAC None

Electrical Systems POWERTOOLS

Fire Protection Systems HASS, SSAMS

Instrumentation and Control None

SCALE, DOORS-DORT, MCNP, REBUS,
Others (not included above) ATTlLA, VENTURE, MICROSHIELD, MCNPX,

HETC, ORIHET95, CINDER90
• Enler "None" ifno safelY software in applicable the area.
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Safety Software Information

February 2004

GTSTRUDL 3
ABAQUS 4
PATRAN 5
ALGOR 6
RELAP5 7
HEATING7 8
ATHENA 9
CFX 10
FLUENT II
FEMLAB 12
ICEM-CFD 13
CAESAR II 14
POWERTOOLS 15
HASS 16
SSAMS 17
SCALE 18
DOORS-DORT 19
MCNP 20
REBUS 21
ATTILA 22
VENTlJRE 23
MICROSllIELD 24
MCNPX2.1.5 25
MCNPX2.4.0 26
HETC 27
ORIHET95 28
CINDER90 29
STAAD 30
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, .. ~;.~.;'

~'~~'9~e.ll~~.~~;:,,~r;~~# -C'

')~kU:~eqllep,cyofUse (Ro~tine, fepe~te4.~~e,
"~:~:;~~i.~deofcboiCe"" R; Occasionaluse:-<O;)

.;;.'..:i"....:; .. '.-.. - - • .

-; ~~ .

ttet~ How are error and User questions
':}\ .;report~d? .' . . .'

February 2004

GT STRUDL Version 27

GT STRUDL is used in the structural analysis
and design of nuclear and non-facilities and
related structures.

Georgia Tech Research Corporation
Atlanta, Georgia

User's Manual
Software Model Description
Software Requirements Specification
Sam Ie Problems- In ut and Ou ut

Windows

o

User questions are submitted via phone or
website.
Annual user meetings are used to highlight
errors identified in the ro ram,

1.

C0ItlIXlents on experience with this
comPuter software, ease of application,
documentation provided; known errors or
issues

Vendor provides various levels of training on
this program,

164
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a. Code name and version GT STRUDL Version 27

GT STRUDL is used in the structural analysis
b. Function of code and design of nuclear and non-facilities and

related structures.

c.
Application (what projects/facilities at the

HFIRsite/lab)

d. - Code developer and/or sponsor Georgia Tech

e.
Commercial, Proprietary or Other

Proprietary(Explain)

f.
Current OwnerNendor and technical Georgia Tech Research Corporation
support provider Atlanta, Georgia

l. User's Manual

Documentation available
2. Software Model Description

g.
3. Software Requirements Specifictftion
4. Sample Problems- Input and Output

h.
Code platform (Workstation, PC-based,

PC basedMainframe)

I.
Operating System (Windows, DOS,

Windowsother)

J.
Frequency of Use (Routine, repeated use,

0code of choice - R; Occasional use- 0; )

User questions are submitted via phone or

k. How are error and user questions website.
reported? Annual user meetings are used to highlight

errors identified in the program.
Comments on experience with this

I. computer software, ease of application, Vendor provides various levels of training on
docunlentation provided; known errors or this program.
issues
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ABAQUS versions 6.3 & 6.4

All

ABAQUS, Inc.

Commercial & Proprietary

ABAQUS, Inc.

High Flux Isotope Reactor (HFIR), Spallation
Neutron Source (SNS), ORNL nuclear
facilities

Structural and Thennal Analysis Finite
Element Code

On-line and user manual

". _ ._ .' -._. ._ :";"~'~:"\ c_ ~ , < :~~ ~.: _ C.'~'-

Cooe~J~tf?I111XWorkstatiojl,PC- .',
based,M~atpe) ~.,'

Ii.

't:;;;,·:c~~~'owne~!Vendor and" , '..
. .". suppoI,l.~ovid~r.'

'.-i; "

Frequency of Use (Routine/~peated:";

use, cOde ofchoice -R; Occas1onat' '; R
use-a;' "

j.

~:..- ,-.

How are erroraiid'userquest"ions

reported? :~;':~'~f'
ABAQUS, Inc.

1.

COmm~nts on experience, willi this
comput.er software, ease of .
application, documentation provided;
known errors or issues . ' ,

This is an essential tool.
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a. Code name and version PATRAN v2003

·b. Function ofcode
Structural and thermal analysis pre- and post-
processor

c.
Application (what projects/facilities at

SNS
the sitellab)

I··.. d. Code developer and/or sponsor MSC Software, Inc.

e.
Commercial, Proprietary or Other

Commercial
(Explain)

f.
Current OwnerNendor and technical

MSC Software, Inc.
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 - 0;)

k.
How are error and user questions

By phone and e-mail
reported?

Comments on experience with this

1.
computer software, ease of

This is an essential tool.
application, documentation provided;
known errors or issues
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" - " .

'3: . \ jCode riameJahd verSion' /"));;'"
~-:. . ·r-f<.~

Freqll!iicY·of(J~(r9iitijlJ.f~ted
use.~e',ofchoice'=R;06cMt9nal
use =::;'~ " '.):r.t-_

~',';, .:.... " ". '.' :;#:.
How;~e;,error an<{ user questioI(s: '

k. repo~(I.i:· .":~.'

February 2004

ALGOR

ALGOR is used for mechanical analysis and
design.

ORNL nuclear facilities

ALGOR, Inc.

Commercial

ALGOR, Inc.

PC - Based

Windows

a

l.

Comn:tents on experiehcewith:-tbIs.'· . r:.

compttic?r software, ease of ;;~ ..
appIicat\on,'docuinentationprovi<ieA~'
knowj,h~rrorsodssues. ',' ,

168
ATTACHMI:."NT
January 9, 2004

PaKe /68 of30



-----------------------------------_._----------------.

Design Software Survey and Recommendations
Final Report

February 2004

a. Code name and version RELAP5/Mod 3.3

b. Function of code Thermal-hydraulic system analysis

c.
Application (what projects/facilities

HFIRJORNL
at the site/lab)

d. Code developer and/or sponsor
ISL Inc.fNRC
INEELIDOE

.....

e. Commercial, Proprietary or Other
Other, Government sponsored software

(Explain)
,

f.
Current OwnerNendor and technical

ISLfNRC
support provider

g. Documentation available Yes

h.
Code platform (Workstation, PC-

All
based, Mainframe)

1.
Operating System (Windows, DOS,

All
other)

Frequency of Use (Routine, repeated
J. use, code of choice - R; Occasional R

use- 0;)

k.
How are error and user questions

ISLfNRC
reported?

Comments on experience with this

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

169
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j::

,.-'

i:

(:odenam~'and'te~ion HEATING7.3

Heat Conduction

ORNLIDOE

Other, Government sponsored.

ORNLIDOE

User manual

. All

All

R

By phone and e-mail

Simple code. Very useful for some specific
situations. Well validated.

170
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a. Code name and version ATHENA 3.1.1.2

b. Function of code
Thcnnal-hydraulics with fluids other than
water.

c. Application (what projects/facilities at
Simulation of HFIR Cold Source

the sitellab)

d. Code developer and/or sponsor INEEL/DOE

e.
Commercial, Proprietary or Other

Other, Government sponsored.
(Explain)

f.
Current Owner/Vendor and technical

Most likely INEEL
support provider

g. Documentation available Yes I
h.

Code platfonn (Workstation, PC-
All

based, Mainframe)

1.
Operating System (Windows, DOS,

Allother)
--

Frequency of Use (Routine, repeated
j. use, code of choice - R; Occasional R

use - 0;)

k.
How are error and user questions
reported?

Comments on experience with this

1.
computer software, ease of
application, documentation provided;
known errors or issues

171
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I.

\?~·::l···

~$1 CFX 4.2, 5.0, 5.5, 5.6

Fluid and thennal analysis, post-processor

ANSYS, Inc.

Commercial & Proprietary

ANSYS, Inc.

On-line

All

All

R

ANSYS, Inc.

User-validated against physical data. Heavily
utilized.

In
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,,'.. ' .. '.'

a:" COdelll:lme:andversion FLUENT
.,:;', ,,", 'C'O -«'it':

CFD Code

HFIR/ORNL

d:
. -. "".'",,',

Code·.~~VeI6~~t~arlalQr·.~ponsol'
c'~: ':..,'.'

FLUENT, USA

cUriclftpw.~e;N~ridorandte¢hhi~al
suppoH pr~vl~e;<'\;\' " "

-..~~ . ' - _. ;

Commercial & Proprietary

FLUENT, USA

-----_..,-_._-----------_..__ .__ .

All

All

R

FLUENT, USA

i.

J.

g.

k.

Fre'luency'~f.1Jse:(RO,'utiile~ rep~ated
use, code ofcllo)ce :-R; Oc~asiollil
use-0;)' .....

I--_-+-=.:._..::..<...L.----:.~__,_-,-___,___,~--'-__,_-_+_----- ----------------

How ate·error.jin~f\l~erquestibiis;
reported? . .. 0" , , ,

..

.' . ',.-
Documentation-available Yes I

1-----+----:-,.-:-........,...~-,-'·-:'--- -+-------------.-.. -I
Code'platfdnn (Workstation, PC""
based, Mairifraipe):, ' . .'

1----+-----'--,,:-,.....-..-.=-"-:,,_":"'.-"-,.-..-.-'-.-_":"'.. -.--'--}--- - --.,. - .---.------

Operating,.~yS_~~~(Wi~d9\VS,PO~,
oth·. er) . , "."'f: . -.' .. '" .. , ..

-'~ ',:-: >··:;F~

I.

Comments onexpepence widl:tNs
computer softwart:,'ease of ' .
applicatioll, do"~umentationprovided;
known ehors orissues'----'-------------------"---------------_.__ ._._ ..... _-
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COMSOL

Initial Use

FEMLAB 3.0

Yes

All

All

COMSOL

Commercial & Proprietary

Comments ()D experience wit1j:th1s
compUtef sc;)JM.are(e~fof·<>·:' '.
application,; docUinentation ,provided;"
knowrt erro~ 'or issQes ., .

How.are!ertoi~dllset~st~i
reported?' .. ' . ?

.C~e'pt~6tPi~if~
b~ed, M~fumie) .... .

. ~- . - '. -' '. -.' ,; ......-

::': 'jiWlcti~iat-'COde Si,mulatio(nEo)fPhYhsiCdal systems using Finite
'» "'« __ ', E ement F met 0 s

L

k.

,'. Fr~quency~}jUsl{Ro~tllie, reP.~ate~}}

j. uSe, code ()f'chpice ~ R;Occasj(jnal':'~; 0
us~-O;

, .~.- '~ ,:.: r. ~_- ."

a:,>~enam~;~~.~~l"$i()ri »;>:-
~_~- {'-: ·~~.ti~:·~ ~-_ :~~-. -~ ..,b .'. ~~ :.:?- >'.: ~:.:/jt {'t;'~~:l; i.' '::~~~::fif;,:. :-; ..:,,~ ..

.,g.
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. a. Code name and version ICEM-CFD Hexa

b. Function ofcade
Grid generation for structural, thermal, and
fluid analysis

c.
Application (whatprojects/facilities at

SNS
the site/lab)

d. Code developer and/or sponsor ANSYS

e.
CommerCial;Proprietary or Other

Commercial
(Explain)

f.
Current OwnerNendor 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 - 0;)

k.
How are error and user questions

By phone and e-mail
reported?

Comments on experience with this

1. computer software, ease of Provides a way to rapidly generate hex grids,
application, documentation provided; Heavily utilized,
known errors or issues
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.'a. CAESAR II Version 4.0

Pipe Stress Analysis

<1 '.;'. -~-~-~- -:- ...-:-~:'~. ;-;.c' .~, , ~ -'
COde.devel~.i:~hdlor sPon~~t ," . COADE Engineering Software

~ • "'c; .~_~.'- ._~~;::.~·.)::-~~,~~iL-~~--..·--'~:1;~'

User Guide, applications manual, technical
reference manual

'.- '.~ j ~

1"••

,', J.

'"k.
:'~.,--

'Op~~g:Systetn(win~ows?:Q&S;~"
o~~t~::~.. ; ..•"... . .:j'.' ...

F~~~[4i~fpSe".(R~tih~,"ie~!~~e,··
cQ(l~;or,~Plc~ '- R; ()~cas~OJlal~e~O; )

I ," ", " ." :. ... - • '~',"-,,;.: ~'~-.- '," : •

. :~>~:';:"::'~' __ -). _ - .' _ ~ ;"':~'_~~-'-:1'~-1~r::~_;

How are erroran<i user qUe&ti§r:t$'};
.reported? . ;: , .'

..... ,'.

C6ip#i~ts0nexpetienc~wltli;M#~;;.'·:,
comp4@r,S9ft\yare, ease or appJic~oll"
docwilentati6tl'provided; knownerroIS'or
issu~s " . '

o
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a. Code name and version PowerTools 3.7.2.0.

b. Function ofcode Electrical 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 developer and/or sponsor SKM Systems Analysis, Inc.

e.
Commercial, Proprietary or Other

Commercial.
(Explain)

f.
Current OwnerNendor and technical

SKM Systems Analysis, Inc.
support provider

Detailed printed documentation from developer
g. Documentation ava.ilable provided with software; printed documentation

is updated with each new software revision.

h.
Code platform (Workstation, PC-

PC-Basedbased, Mainfuune) .

1.
Operating System (Windows, DOS,

Windows
other)

Frequency of Use (Routine, repeated
j. use, code ofchoice - R; Occasional 0

use - 0;)

k.
How are error and user questions Via email or telephone to provider. Some on-
reported? line help available on developer's web site.

Very powerful software with many features and
available add-on modules. Initial installation

Comments on experience with this can be troublesome, but software is stable

I.
computer software, ease of during normal operation. Requires a hardware
application, documentation provided; key (provided with software); can also be
known errors or issues installed on a network. Recommend attending a

factory training class to get the most from the
features. Very good printed documentation.
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·.a.
~j;~~.-

.< ~r~q\lerlcyofUse.(Routi,ne;~(·~·

~f¢9de <?fcChoic~ ~. R;~C1Siott~l
'."',t..'0 '; .': ' 'k:,;';>.:

'--.1,': a.r¢ err<#.'~tid~se{'f~;tion.l~':;*·'x.~
'fe~rt~q? .<.~;,:;~<~

CommentS on e~penen~e~ith~t)liS:·
1,' computersoftware~ease;di' :~:, .. ;; ...

application, documentatioriprovjd~;
known errors or issues':\

February 2004

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 veri vendor calculations.

HRS Systems, Inc.

Commercial

ORNL Fire Protection Engineering / HRS
Systems, Inc.

Owners Manual/Users Guide

PC Based

Windows

o

HRS Systems, Inc.

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
(SSAMS) 1.0

b. Function of code
Track and analyze safe shutdown electrical
cables for nuclear power reactors.

Application (what projects/facilities at
Used to track and analyze electrical cable

c.
the site/l~b)

routings for the HFIR fire safe shutdown
analysis.

d. Code developer and/or sponsor Framatome ANP

.

e.
Comrnercial,Proprietary or Other Proprietary. Purchased from Framatome as
(Explain) part of an engineering consulting contract.

f.
Current OWnerNendor and technical Owner: Research Reactors Division.
support provider Technical Support Provider: Framatome ANP.

g. Documentation available Printed user documentation from developer.

h.
Code platfonn (Workstation, PC-

PC-Based
based, Mainframe)

i.
Operating System (Windows, DOS,

Windows
other)

Frequency of Use (Routine, repeated
J. use, code of choice - R; Occasiomil 0

use-a; )

k.
How are error and user questions

Via email and telephone to support provider.
reported?

A Microsoft Access runtime application, this
program is essentially a relational database.
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 errors and omits critical
application, documentation provided; details. 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 are useful for the intended
purpose.
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~i~f,~"·
-'-~++-"""'-T--'-""""'*

"i.

February 2004

SCALE4.4a

Nuclear data preparation; criticality safety;
shielding; decay heat; radioisotope inventories

HFIR

ORNLlNuclear Regulatory Commission

Open, publicly available from RSICC/ORNL

Radiation Safety Information Computational
Center

Yes; user manual, software model and req., I/O
probs.

Workstation, PC, mainframe

Windows, LINUX, others

R
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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

c.
Application (what projects/facilities at

HFIR! SNS
the sitellab)

d. Code developer and/or sponsor ORNLIDOE

e.
Commercial, Proprietary or Other

Open, available through RSICC
(Explain)

f.
Current OwnerNendor and technical ORNL and Pennsylvania State University
support provider (Y. Y. Azmy)

g. Documentation available
Yes; user manual, software model and req., I/O
problems

h.
Code platform (Workstation, PC-

Workstation, PC, Mainframe
based, Mainframe)

I.
Operating System (Windows, DOS,

LINUXother)

Frequency of Use (Routine, repeated
J. use, code of choice - R; Occasional R

use - 0; )

k.
How are error and user questions

Email to RSICC, Penn State, NSTO/ORNL
reported?

Comments on experience with this

I.
computer software, ease of Many codes (10, 20, 3D-transport, and
application, documentation provided; auxiliary codes), not rcally user friendly
known errors or issues
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LANL

Yes; user manual, software model and req., I/O
problems

MCNP5 Version 1.20

HFIR

Los Alamos National Lab/DOE

Windows, LINUX

Workstation, PC, Mainframe

Criticality safety, shielding, reactor physics

Through MCNP website; RSICC

o

Open to US citizens, RSICC

,<-'ol. >. ~. --

-Code R'ii.~dverSion :~~~~l:'':
. . <~~.f2,

.:Jt'f: ~f~~cy.oJUse (Routinet rep~ted

.-J:r{l $.Pse;cgdeof:choice - R; Occ~ional.
o';5?~:use -'-'0;

~t~;~~Jr: {Comments onexperience-w.:( ··this
computer softw~i~,easeof;j~

I. application, documentationj>ro\1ded;
known errors or issues. .. ..

None
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a. Code name and version REBUS-PC, DIF3D8/VARIANT8

b. Function of code Reactor physics; fuel depletion

c.
Application (what projects/facilities at

HFIR
the site/lab)

d. Code developer and/or sponsor Argonne National Laboratory

e.
Commercial, Proprietary Of Other

Open, RSICC
(Explain)

f.
Current OwnerNendor and technical

Argonne National Laboratory
support provider

--

Documentation available
Yes; user manual, software model and req_. I/O i

g. i
problems

h.
Code platform (Workstation, PC-

PC, Workstation, Mainframe
based, Mainframe)

1.
Operating System (Windows, DOS,

Windows, LINUX
other)

- --
Frequency of Use (Routine, repeated

j. use, code of choice - R; Occasional 0
use - 0; )

k.
How are error and user questions

Reported to RSICC
reported?

Comments on experience with this

I.
computer software, ease of

None
application, documentation provided;
known errors or issues
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Windows, LINUX

PC, Workstation

ATTILA

RADION Technologies, todd@radiative.com

RADION Technologies

Reactor physics, shielding

o

" Commercial

,> Only on-line users manual supplied with code

,\Operating~~~.OVi*qriw&.pbs.
~other)(~f..:.'" ',' --'c' '

~~t~~'" Frequenqy'pfUse(Routme, repeated
~~~:., ~use.code. Qfchoice - R; Qccasj()nal
f:t!h~;" use ~0;' .d , , .• ;

Reported to RADION via email

~:~iv'; Comments oriexperie,tlce\~~ihis '.(
r~~~:'" computer software, ease of . . ':.

~-. application, documentationprovid~;
known errors or issues

None
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a. Code name and version VENTURE

b. Function of code Reactor physics, fuel depletion

c.
Application (what projects/facilities at

HFIR
the sitellab)

d. Code developer and/or sponsor ORNLIDOE

e.
Commercial, Proprietary or Other Other (internal ORNL version), older version.
(Explain) at RSICC

f.
Current OwnerNendor and technical

NSTO/ORNL
support provider

g. Documentation available
Limited; user manual, vague software model,

I
input problems I

h.
Code platform (Workstation, PC-

Workstation, PC
based, Mainframe)

1.
Operating System (Windows, DOS,

LlNUX, Windows
other)

Frequency of Use (Routine, repeated
J. use, code of choice - R; Occasional R

use - 0;)

k.
How are error and user questions

J. C. Gehin, NSTD/ORNL
reported?

Comments on experience with this

I.
computer software, ease of

None
application, documentation provided;
known errors or issues
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PC-based

UT-BatteHe/Grove Engineering

User's manual

Windows

Grove Engineering

Commercial

Radiation shielding (gamma only), decay heat
calculations

Frequeri6~691:0s~~(RouHne,~el@'Yi';
use, codeof.'?holce\;>R;OccasiOnal.::C. R

/i<.; . ~se - o· ,', ',. ' .;'::

-. ~ - ' ••~_...-- 1;-

~t '
'Jg,~: Code:namdlndNetsion MICROSHIELD, Version 5.03

:.-./:'< .\;~ '.~, - - -- " : -,.. .

.~/~~-.,::~ .

:gfi.::~~'~ .;Documentation available
*~<':"·C; ~.. ..

Grove Engineering

Very user friendly. Good for general design
since calculated doses are conservatively high.
Other codes, such as MCNP, are utilized when
detailed anal sis re uired.

Collll#enti~p~~~pRience wi.th this .
compQter/~ofu.vate~~ase.()f i";" .

application,dOcurrientationprovided;
known errors orissues '

• -,,"".:r-."· .

?~lc.·floware error'and userq~~~ii~h&. ,.'~ /
.' ieported.?,~::- ';,' ,.'

-'-'.. ';"~"~~ . ,
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a. Code name and version MCNPX 2.1.5

b. Function of code High-energy multi-particle radiation transport

e.
Application (what projects/facilities at SNS
the sitellab)

d. Code developer and/or sponsor DOE

e.
Commercial, Proprietary or Other

Government
(Explain)

f.
Current OwnerNendor and technical

LANL
support provider

g. Documentation available User manual

h.
Code platform (Workstation, PC- rc cluster
based, Mainframe)

1.
Operating System (Windows, DOS,

Rcdhat Linux
other)

Frequency of Use (Routine, repeated
J. use, code of choice - R; Occasional R

use - 0;)

k.
How are error and user questions

E-mail to user group
reported?

Comments on experience with this

1.
computer software, ease of

Easy to use, well documented
application, documentation provided;
known errors or issues
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;;a::?:Code name,an&v'eml0n': MCNPX 2.4.0
<-~.~-.:,~ ::_-tiL~: .'.' '. ," .

High-energy multi-particle radiation transport

SNS

DOE

Government

LANL

User manual

PC cluster

Redhat Linux

Easy to use, well documented, greatly
improved compared to 2.1.5

E-mail to user group

'~',:'> ;',lfteqt¢ncy,omse'(RoutiIie;reP~t~d;';{~
,j;use;~ ofcho'i~.:,-R; Occasio~aL~'\ R*':_~,:_;.: . use ··i:· .,'!,'~ .

,~'(>;, Co:~'.'·:reittson~xperience willi t1Us,
'i,{ compUi~"s9ftware, ease of ":",,,
, :':,c,,'a.pplic4flon,:documentation provi,ded;

know.n\~rr()rs or issues "
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a. Code name and version HETC

b. Function of code High-energy multi-particle radiation transport

c.
Application (what projects/facilities at

SNS
the sitellab)

u. Code developer and/or sponsor DOE

e.
Commercial, Proprietary or Other

Government
(Explain)

f.
Current OwnerNendor and technical

ORNL
support provider

g. Documentation available User manual

h.
Code platform (Workstation, PC-

IBM RS6000
based, Mainframe)

1.
Operating System (Windows, DOS,
other)

Frequency of Use (Routine, repeated
j. use, code of choice - R; Occasional 0

use - 0; )

k.
How are error and user questions

E-mail to code developer
reported?

Comments on experience with this

1.
computer software, ease of

Restricted to above 20 MeV neutron transport
application, documentation provided;
known errors or issues
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'; ..~'\~, ' ~:':,:'" .;.~:::-.:':~-<

~~\< Code na~¢r(fvebi()n',

§~A~r-Freqri~hcy qfUse (Routine~r~p~ated

~:j£ :'~6~e ofchoice -'c R; Occasional

:ci: How ate'en::or and user ql.iestions~,;,::::·
.. " . reportedf' . ~:

-.·[,-:.-l",·

Cornm<:mts onexpenence with $"$:: ,
computer,software,eas~ ot;·' '~',~~: ..
iapplication,documentation'proVided;'
known errors. or issues

February 2004

ORIHET95

Activation

Spallation Neutron Source

PSI

Commercial

PSI

User manual

PC cluster

Redhat Linux

R

E-mail to experts

Very robust and fast, underestimates decay heat
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a. Code name and version StaadPro 2003 2nd Edition

Structural design and analysis software
package capable of completing both static and
dynamic structural problems including finite

b. Function of code element analysis. Effective in analyzing and
designing structures containing common
construction materials using a variety of design
codes.

c.
Application (whatprojects/facilities at

ORNL nuclear facilities
the site/lab)

d. Code developer and/or sponsor Research Engineers International

e.
Commercial, Proprietary or Other

Commercial
(Explain)

f.
Current OwnerNendor·and technical

Research Engineers International
support'provider

g. Documentation available Yes

h.
Code platform (Workstation, PC-

PC based
based, Mainframe)

I.
Operating System (Windows, DOS,

Windows
other)

Frequency of Use (Routine, repeated
j. use, code of choice - R; Occasional R

use-O; )

k. How are error and user questions
Phone call or email

reported?

StaadPro is a widely used computer program
Comments on experience with this which is simple to use. Input through graphical

I.
computer software, ease of interface windows allows rapid construction of
application, documentation provided; computer models. Output manipulation is also
known errors or issues easily accomplished through the graphical

interface.
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LOS ALAMOS NATIONAL LABORATORY: Design and Analysis Code Survey Data

A. SoftwareNamc/ Sap2000, :'IlL ETABS, NL SAFE
Version

Area of Applicability StructW1lI Structural Structural-Slabs

B. Function of Code Design and Analysis Design and Analysis Design and Analysis
C. Application Documented Safety Documented Safety Documented Safety

analysis, seismic analysis, seismic analysis analysis, seismic analysi~

analysis -------
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/ LANLICSI LANLICSI LANUCSI
Vendor and Technical
Support Provider ---

G. Documentation CSI CSI CSI
Available

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

I. Operating System Windows Windows Windows
(Windows, DOS,
Other)

J. Frequency of Use R R R
(Routine, repeated usc,
code of choice - R;
Occasional Usc - 0;) --
K. Comments Easy to usc, support Easy to use, support from Easy to use, support from

(on experience from provider is difficult provider is difficult provider is difficult
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

--.
name and phone number of Mike Salmon, 5-7244 Mike Salmon, 5-7244 Mike Salmon, 5-7244
cuntact
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A. SoftwareNameJ 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 Ownerl LANLlMathsoft LANLIHKS
Vendor and Technical
Support Provider

G. Documentation Mathsoft + Users Forums HKS
Available

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

J. Operating System Windows SGllUnix
(Windows, DOS,
Other)

J. Frequency of Use R 0
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
K. Comments Easy to use, sufficient Difficult to use and learn,

(on experience documentation but very powerful
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

name and phone number of Mike Salmon, 5-7244 Francisco Guerra, 7-2143
contact
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A. SoftwareName1 SHAKE91 SASSI BlastX
Version

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 gases in
multiroom structures. The
code provides predictions
of the pressure-time and
temperature-time histories
in these structures.

C. Application Documented Safety Documented Safety DSA, Seismic Analysis
analysis, seismic analysis, seismic analysis
analysis

D. Code UC-Berkeley UC-Berkeley US Army - SAIC
Developer/Sponsor -

Ii:. Commercial, Commercial (although
Proprietary, or Other may not be supported by
(explain) SAIC any longer)

F. Current Owner/ UC-Berkeley UC-l3erkeley US Army - SAle
Vendor and Technical
Support Provider

G. Documentation none (TWHouston) none (TWHouston) SAle
Available

..-.'. --_. ---_.-- --- .

H. Code Platform UNIX,PC.Linux UNIX,PC,Linux PC
(Workstation, PC-
based, Mainframe)

I. Operating System Windows/lJnix WindowsfUnix Windows DOS
(Windows, DOS,
Other)

J. Frequency of Use 0 0 0
(Routine, repeated use,
code of choice - R:
Occasional Use - 0;)
K. Comments Easy to use, sufficient Moderately easy to use and Easy to use, sufficient

(on experience documentation team. Interpretation of documentation
with this results requires experience
computer
software, ease of
application,
docu mentation
provided; known
errors or issues)

-- r-=-
name and phone number of Tom Houston, 5-7244 Tom Houston, 5-7244 I. Cuesta, 5-1911
contact
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A. SoftwareNamel PSADS MASS SQL LlMS Version 3.1
Version

Area of Applicability Structural Calculating MAR Authorization Basis MAR
(materials at risk) Limits
Authorization Basis

B. Function of Code Blast Design System of record for Inventory and track MAR
tracking nuclear material
and reporting inventory
and transactions to
NMMSS

C. Application DSA LANL Wide CMR facility-wide
D. Code US Army Fermin Kelso Marie J. De La Torre /

Developer/Sponsor Bryan Omallev
E. Commercial, Proprietary Commercial with

Proprietary, or Other proprietary enhancements
(explain)

F. Current Owner! US Army LANLNMT-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)

I. Operating System Windows Guardian OS VMS
(Windows, DOS,
Other)

J. Frequency of Use 0 R R
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
K.Comments Moderately easy to use none none

(00 experience and learn.
with this
computer
software, ease of
application,
documeotation
provided; known
errors or issues)

name and phone number of I. Cuesta, 5-1911 Michael Boor 5-1222 Bryan Omalley 5-1769
contact
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A. SoftwareNamel Transient Combustible MAR_Summary03270 I HASS
Version Excel Spreadsheet Rev. version 1.0.0.1

2.1
Area of Applicability fire Protection Authorization Basis MAR Fire Protection Automatic

Inventory Sprinkler

B. Function of Code To aid operators in the To swn the MAR in the Hydraulic Calculation of
perfonnance of transient CMR Facility to aid in the fire suppression systems
combustible TSR perfonnance of the MAR per NFPA 13-16,20 E.g.
surveillance calculations inventory TSR 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
Devcloper/Sponsor

E. Commercial, Commercial and Proprietary Commercial
Proprietary, or Othcr Proprietary
(explain)

I'. 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. Frcquency of Usc R R 0
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
K. Comments none none Commercially since 1976

(on experlencc Industry Standard,
with this "Ilydraulic Analyzer of
computer Sprinkler Systems"
software, case of
application,
documentation
provided; known
errors or issues)

name and phone number of Kenny Espinosa 5-5669 Chris McConaha 7-3528 ASA Tuten, 770-934-
contact 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 ALOHA5.3.2 (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 releaselDispersion and
transport Consequence

C. Application DSAJJCO DSA DSA
D. Code National Institute of EPA Ilomann Associates

Developer/Sponsor Standards and
Technology (NIST)

Eo Commercial, Public Domain Public Domain Commercial
Proprietary, 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 95/98/00INT/XP Windows or DOS
(WIndows, DOS, or Mac System 7.X
Other)

J. Frequency of Use RIO R R
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
K. Comments moderate usage none none

(on experience
with tbis
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. SoftwareNamel MACCS2 GENII 2 MELCOR
Version

Area of Applicability Nuclear Facility Safety Safcty Analysis and Leakpath Factor
Analysis and EM&R
environmental impact
statements

B.•·unction of Code Radionuclide dispersion Radionuclide dispersion
C. Application DSA DSA
D. Code SNL (MACCS2) Pacific Northwest National

Developer/Sponsor Laboratory (PNN L)
E. Commercial, Public Domain Public Domain

Proprietary, or Other
(explain)

F. Current Owner/ NRC EPA
Vendor and Technical
Support Provider

G. Documentation NRC via SNL EPA
Available --

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

l. Operating System DOS Windows
(Windows, DOS, 95/9R/OOINT
Otber)

J. Frequency of Use R 0
(Routine, repeated use,
code of cboice - R;
~}onal Use - 0;) ---

K. Comments none none
(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

name and phone number of Eric Edmonds 7-6998 Eric Edmonds 7-6998 Eric Edmonds 7-6998
contact
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A. SoftwareNamel 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 DSAlJCO
D.Code Many. Primarily AFCI, X-Division, LANL

Developer/Sponsor also various N, ISR,
LANSCE, NASA,
outside contractors,
others.

E. Commercial, Proprietary Proprietary
Proprietary, or Other
(explain)

F. Current Ownerl 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 GS, and we are
based, Mainframe) adding new platfonns all

the time
I. Operating System Unix, windows, Mac Unix, Windows NT/2000

(WIndows, DOS, OS
Other)

J. Frequency of Use R The code was used
(Routine, repeated use, extensively during the
code of choice - R; preparation of the TA-18
Occasionai Use - 0;) BID, used extensively

elsewhere.
K. Comments MCNPX currently At our site, we use MCNP

(on experience released version at on a daily basis t odesign
with this RSICC 2.4.0 (a new critical experiments.
computer version, 2.5.0 will be Tehere are many
software, ease of released to RSlCC publications that
application, probably in January. we appropriately advise the
documentation teach 5-day classes (298 users on how to use the
prOVided; known people trained since MCNPcode.
errors or issues) August 200 I). program.

name and phone number of Laurie Waters 5-4127 Rene Sanchez 662-7282 Ronald Eaton 7-8064
contact
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A. SoftwareName/ POSTMAX 2 SeaTREE Explosive Release
Version Atmospheric Dispersion

(I<:RAD) 3.2 (Windows)
or 3.1 (UNIX

Area of Applicability Nuclear Facility Safety Selected Safety Analysis
Analysis and Emergency
Response Impact
Statements

B. Function of Code Radionuclide dispersion Accident Analysis The ERAD model is a
Accident Anaiysis 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 DSNJCO DSNJCO DSA
D. Code LANL (POSTMAX) Bruce Boughton

Developer/Sponsor Sandia National
Laboratory
Albuquerque, New
Mexico 87185
babough(dlsandia.gov

E. Commercial, Public Domain Public Domain
Proprietary, or Other
(explain)

F. Current Owner/ LANL DOE
Vendor and Technical
Support Provider -

G. Documentation LANL SNLvia NMSU
Available Kerry Alt

(505)646-3645
ERAD_support

-- \a}cs.~msu.edu _.-.--
H. Code Platform PC PC or UJ\:IX

(Workstation, PC- SPARCstation 10 or
based, Malnfram~ better-

l. Operating System DOS Windows 95 or NT 4.X
(Windows, DOS, Solaris 2.6 (UNIX)
Other)

J. Frequency of Use R 0
(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)
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A. SoftwareNamel POSTMAX 2 (cont.) SeaTREE (conL) 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 Eric Edmonds 7-6998 Ronald Eaton 7-8064 Eric Edmonds 7-6998
contact
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A. SoftwareName/ HOTSPOT 2.05 Autodesk - Autocad AutoPipe Plus 6.3
Version

Area of Applicability Safety Analysis and Mechanical Engineering Mechanical Pipe-Stress
EM&R

B. Function of Code Radionuclide dispersion Pipe stress analysis,
hanger design stress

C. Application DSA IIVAC Dynamic pipe fitting
stress for any piping
project

D. Code Pacific Northwest NA AutoPIPE
Developer/Sponsor National Laboratory

(PNNL)
Eo Commercial, Public Domain Commercial Commercial

Proprietary, or Other
(exDlain)

f. Current Owner/ EPA NA LANL (one seat)
Vendor and Technical
Support Provider -

G. Documentation EPA Marisa Gallegos Benlley Syslems
Available

--
II. Code Platform PC PC PC

(Workstation, PC-
based Mainframe)

I. Operating System Windows Windows XP Windows
(Windows, DOS, 95/98/DD/NT
Other)

J. Frequency of Use 0 0 0
(Routine, repeated lise,
code of cholee - R;
Occasional Use - 0;) -----
K. Comments none Powerful bur not intuitive I have used many stress

(on experience analysis programs. This
with this is the best choice.
computer
software, ease or
application,
documentation
provided; known
errors or issues)

name and phone number of Eric Edmond~; 7-6998 L. Bomstein 7-4104 Doug Bailey 7-9870
contact
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A. SoftwareNamel AFT Fathom 5.0 COSMOS/M 2.6 ANSYS V7.1
Version

Area of Applicability Mechanical Pipe-Flow Structural Mechanical Structural (Static
Dynamic Thennal)

B. Function of Code Pipe flow analysis Finite Element analysis, Finite Element Analysis
modeling, analytical solutions
incompressible flow

C. Application Any liquid flow TA-55 Glove box systems SHEBA CAV, misc
modeling at any sie suppol1 structures, expo

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 Ownerl 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 usc,
code of choice - R;
Occasional Use - 0;)
K. Comments Mechanical Engineering Recommended Excel/ent

(on experience rated this program the
with this best pipe flow analysis
computer system available. I have
software, case of used others and I agree
application, that this is the best.
docu mentation
provided; known
errors or issues)

name and phone number of Doug Bailey 7-9870 Curtis Sandoval 7-7920 Eric Sorensen 5-3630
contact
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A. SoftwareName/ DESIRE 2000 DANTSYS SANET
Version

Area of ApplicabiUty Differential Equations Neutron Transport
Solver Calculations

B. Function of Code Code solves coupled Code solves the Boltzmann Accident Analysis
point kinetics and heat neutron transport equation
transfer differential using the discrete-ordinates
equations technique

C. Application Used for accident Used for accident analysis DSAJJCD
analyses in nuclear in nuclear facilities
facilities

D. Code G.A. and T. M Kom LANL
Developer/Sponsor Industrai lConsultants

E. Commercial, Commercial
Proprietary, or Olher
(explain)

.... Currenl Owner/ LANL LANL
Vendor and Technical
Support Provider ----

G. Documentation G.A. and T. M. Kom LANL
Available lndustrai IConsultants ---"

H. Code Plalform PC UNIX TRUE 264, PC
(Workstation, PC-
based, Mainframe) --

I. Operating Syslem Windows 3.1, 95, NT Unix
(Windows, DOS,
Other) --- --

J. Frequency of Use The code was used The code was used
(Routine, repeated use, extensively during the extensively during the
code of choice - R; preparation of the TA-18 preparation of the TA-Ill
Occasional Use - 0;) BfD BID
K. Comments At our site, we use At our site, we use

(on experience DESIRE to understand DANTSYS on a daily basis
witb Ihis the dynamic behavior of t odesign critical
computer critical experiments in experiments and compare
software, ease of the event of an accident its results t othose obtained
application, due to miss loading the with MCN? In addition,
documentation assembly or an there are many publicaions
provided; known anticipated insertion of that appropriately advise
errors or issues) reactivity without the users on how to use the

SCRAM. In addition, DANTSYS codes.
there is a comprehensive
manual that explains the
main features of the
code. --- _._.-

name and phone number of Rene Sanchez 662-7282 Rene Sanchez 662-7282 Ronald Eaton 7-8064
contact
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United States Government

memorandum

RBl'LYTO
ATIl'C op: AMOA:PXSO:KEW

February 2004

Department of Energy
National Nuclear Securlty Admlnistratlon
Pantex Site Office

~ Design Code Survey

TO: Everet H. Beckner. Deputy Administrator.-DefensePl"ograms. NA-IOIFORS

REI'EIU!NCB: HQ Memorandum Survey ofDesign Cotks Cu"enily in Use. CooklBeclcner. dated
September 12. 2003

This is being provided in response to the reference memorandum. Any questions may

be directed to Mark Blackburn at (806) 477-3123.

~p£{::
Oversight & Assessments

Attachment

cc w/attachmcnt:
X. Ascanio. NA-124/0TN
R. Singh. NA-124/OTN
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": PlalfOl"ill: PC and Workatation
, V..1ndow8 2000 on PC

, .~ DIR'Ibutor. RMIIIIIon safety Inform" CompuIatIanaI
,..>~ CenW RSICC' .'.
': SeeUMr,.....IA-URo02·1817.
. '. Code: FottrwI 77

Other. S-4C... =bytheRegents
.,' the UnIYerIlty ofC8Ilfomia • La. a. N6MI

Laborab'f under COi.act nwnberW-. a-ENG-38 for
the U.S. oep. ~ilent01 Energy (DOE,. The Um.,.
...... rlght81n the SOURCE8-4C~ IMnrore..

. SOURCE5-4C II reecrtcMd from~ to third- .
pertlel WIthOUt ...... SOURCES-ttC II further

. ': rea1rIctecI from dIIIrbdIon for~ (AT)
."'~ - purpoeee by the U.S. Department of Qomnwce TIlle 1!5

, :.' Com".,. 8nd FcnJgn T ~vt, 81kn8u of
~.: ExpoItAdmlnllnllon."" 730-774.Icommerce·ControI

, ..: .. lilt. 0D188 Softw....

. Function: SOURC Cit. code • hit
detennlnel neutron production,._. apecn from
alpha. n 1'MlCtIoI_;~1.18OUI: Md dele.
neutran emlalon due '" radIonucIide

. ..;. SOURCE8-4C II UMd to analyze the

'. "~,

' .. '~.. ~ ~':...
',,'

.'::. '~_lri~'".' :

... :.

Nwne n phone number of contact:
Roy R. Hedtke•....n~295
lind8 Vk:kera 808-i77-8817
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.~ '.' .." ..;. -.. ,.... .

_... . ......... ,. .. " .

nuclear criticality ....ty of fI..". materltllli(plts, HCOndaries, &
radioisotopic thennoeIKtric genetatora (RrGl)) In .torage

, vaults, wupon ....."bty/d....aembIy operation. (Bays &
C.I. and SNU cfunc:teflz.atJonlr ua tlon fKIltIes.
Code developer: Los AlamcM National boratory (LANL)

Functlon: lWOOANT Is • cursory tool u to calculate the k-
.«of ft.....ystema. ;
NatuN of Problem Solved: It Is a moctu.... computer program
designed to IOIve the two-ctmenslonal, ~pendent.

, multlgtoup dlscrete«dlnatel form of the Etoltzmann transport
equation. .
Method of Solution: lWooANT use. u.. dilcrete ordinate.
approximation for treaung the angular varU-tion of the partIde
distributions. The diamond difference 1Ch;me i. used for ph...
space discretization. In lWODANT, there!" an option to u..
the ad.ptlve weighted dWnond method. Goth Inner .nd outer
iterations .re .accelerated using the dlfru.~ synthetic

,_'" accelenltion method.
- ~. " TWODANT I. used to provlde a cursory ev-luatlon of the

....' '.

'," ., .

::. ~.,

, • , .... : • ~;". ~ • • nO·· ...

......C9dif~_'.. '.

~ •..•.. ~ . 1''­...... .''' ',.

Laboratory (LANL). It II restricted from di!5tlon to third-
parties without a lcen... lWODANT i. restricted from
distribution for Anti-tenoriam (AT) purpo by the U.S.
Department of Commerce TItle 15C~rce and Foreign
Trade. Chapter VII B Bureau of Export Ad.....tratIon. Parts
730-774 Commerce Conlrol U.t •• 00_ S fie Software•

~dr' .

.' UO";'Pe;.t)a"i'-:: Code: Fortran 77 (99.9%) and C (0.1%).
. _..,.. .. : ';,-:' Platfonn: PC and WcnstaUon

....... :

, .• ' '_~'~:: WindowI2000 on PC platform. .
It ",~' .. :Q~!~~. '. e:;.~~:~. ;..,. Frequency will be Routine upon validatlonland verification

..... ~~·~fkOCCUlonih'M:-:.et~';' (V&V)ofthecode. Currently,lWODANTh.. nolbeenV&Vd
for use at Pantex Planl

Name and phone number of contact:
Roy R. Hedtke. 808-477~2g5
linda Vlcken 8Oe-477-6817
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Poteadal Softwan for DOE "Toolbox"·

Softwal"e

. '''"...
,'. ~ Radiol ion Calcula .

. " "~" , '..:':~ Nuclear &ploGWi Safety CalculaticJus
Authorization Buis

t., .••• -_..IBm.. . .. , ;~:'::>':' Em P CIIILI

e = ' : ~.. ' . ',' . ', ..:'" " .. :::,- SNL dewl SNRC •
·;'f.' ,'~~~:'.I·,Pra,'ttfUi~: ,.• >...'~ n.... .~._--'. . : .~~ ..,QIlI! ... , ...~ , .... , '.:. ' UVnilUUl_ VW&Mi\&

February 2004

. . ' ....,

I QaNii·~N~.("., ,'. Radiation Safety Information ComputatiolW Center
. ,.... ICC ORNL or SNL

' ..:.:~ \",';. '.;: c~ RSICClSNL
PC-bued

DOS
R

x3549
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x3549

Oovemmeal Owned
SNL

;. Radio ion Calculati .

BRAD
.;' ConIequeDce AJI....lmau

0;<

.. .... Bruce Bouahton .
Saadia NatlODal Laboratory
Albuquerque, NM 87185
505-844-1545

JPonu- Sd . SOftw....

Bruco Bo1JBhton
SaDdia NatiOlUll Laboratory

t~..·:··::-·· :.' Albuquerque, NM 87115
'.' • _ •••••• o' 505-844-8545

--' ., PC-buecl

.~ ~ .": ,

.' . : :.... ' _... lit··::; NuclearBxplosives Safety Calcul 'ODS

Audlorization BuiI

..... : .- .

.'
.~. .i,'" -i
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Survey Form: Safety Design Software

a Code Name and Version HotSpot Version 2.0.
b Area ofApplicability (e.g., structural, fire Consequence Assessment

protection)

c Function ofCode Radiological Dispersion Calculation

d Application (what projects/facilities at the Emergency Planning
sitellab) Emergency Response..

Authorization Basis
Nuclear Explosives Safet)' Studies

e Code Developer and/or Sponsor Steven G. Homann
LLNL

f Commercial, Proprietary, or Other (Explain) Government Owned

g Current OwnerNendor LLNL

h Technical Support Provider www.llnl.gov/nailtechnologieslhotspot

i Code Platform (Workstatio~PC-based, PC
Mainframe)

j Operating System The Hotspot codes have been developed
for the Windows, 951981GOINTIXP
operating systems

k Frequency of Use (Routine, repeated use, Routine
code ofchoice - R; Occasional usc - 0)

1 Comments on experience with this software, Easy to use, the only Tritium codes used.
ease ofapplication, adequacy of
documentation provided, known errors or
issues.

Name and phone number ofcontact: - At Pantex: Charles Rives x-5959
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Survey Form: Safety DeIIp Software

a Code Name aad Version EPlcode Veraion 2.03

b Area ofApplicabOily (e.... ItnIctuial, tiro Coneequence Auessment
protectioD)

c PuDctioD ofCade Ownical Dispersion Mocleq

d AppIicatioa (what projects/facilities at the Bmeraeacy PJanning
sltellab) BmetpDcy Response

A~onBuis

Nucl..Explosives Safe., Studios

e CocIe·DeveIoper 8IJJ1Ior SpoDIOI' Hom·nn A Associates
(510)490-6379

f Commadal. PioRrietarY. or Other (Explain) COm"M"'Cial

8 Current OwDerfVendor Hom'M A Associates

h TochDical Support Provider HOIUIID A Associates

i Code Platform (Workstation. PC-baed. PC
MaiDfruDC)

j 0peratiDgS~ The Hotspot codes have~ developed
for tile WiDdows, 9S/981101NT1XP
opemtiDa IYsteml

k Frequency ofUse (RoutiDe. Npeated use. R.
code ofchoice - R; 0ccui0aIl use - 0) .

I Comments on experieDce with this software, BPI Code performs automated dispenioo
cue ofapplication. adequacy of caJcuJationI Ulinc algorittuns published in
documentation provided. known errors or US EPA documents. No""black box"
issues. metbocIs lie included in EPI Code

Name and phone number ofcontact: At Pantex: awtes Rives x-S9S9
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Survey Form: Safety Desip Software
a Code Name and Version ALOHA 5.2.3.

b Area of Applicability (e.g., structural, fire Consequence Assessment
protection)

c Function ofCode Chemical Dispersion Modeling

d Application (what projects/facilities at the Emergency Planning
sitellab) Emergency Response.

Authorization Basis
Nuclear Explosives Safe~ Studies

e Code Developer and/or Sponsor U.S. Department ofCommerce • National
Oceanic and Atmospheri¢ Administration
• NOAA's National Oce$l Service

f Commercial. Proprietary, or Other (Explain) Government

g Current OwnerNendor U.S. oe~artment of Commerce •
Nations Oceanic and Atmo:ric
Administration • NOAA's Na al
Oeean Service

h Technical Support Provider WWN.epa.gov/ceppo/cameo/aloha.htrn

For additional information: visit
WW'N. response.restoration.noaa.gov/c
ameolaloha.html
e-maU orr.cameo@no~a.qov

call 206/526-6317.

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

j Operating System ALOHA runs on Apple Macintosh
computers and In Mlcrlpsoft Windows
95,98.NT,or2000..

k Frequency ofUse (Routine, repeated use, R
code ofchoice - R; Occasional use - 0)

1 Comments on experience with this software.
ease ofapplication, adequacy of
docwnentation provided, known errors or
issues.

Name and phone number of contact: At Pantcx: Charles Rives x-S959
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Survey Porm: Safety DeIIp Softwan
a Code Name aod Venion NARAC.
b Ala ofAppUcability (e.g., 1InJctUra1, fire Ccalequeoce Assessment

plotection)

c Puoction ofCodo Chemical and RadiologiciIJ Dispersion
Mo-WJn.

d Applicatioll (what projectslAcJ1ities at the Emergency Plennina
siWlab) EmerleDJJ Respoosc

e Code Developea' UIJIor SpoaIOr u.NL

f Commercial. Proprietary, or Other (Explain) ~toLLNL

8 Cumat OwDorIVeucIor LLNL
h Technical S\JPP9I1 Provider For IOftwaIe technical support. please

ccmtact:
NARAC CustomerS~
PboDe: 925-422-9159

Hoan: 7:30am - 4:15pm Pacific TIme
.Moaday - Friday, except holidays

B4W1:unc@JlDJ.goV

i Code Platform (Worbtatioa. PC-based, IntemDt BuecI- Runs ona mainframe at
MaiDfi'8me) LLNL via internet :

j OperatiDa System Internet Based - Runs;on a
mainframe at LLNL vialintemet

k Frequency ofUse (Rontine, repeated UIe, 0
code ofchoice· R; Occuioaal use - 0)

1 Comments OD experieacc wl1h tbillOftwaIe.
ease ofappIicatioa.lldequacy of
documentation provided. mown errors or
issues.

Name and phone number ofCOD18Ct At Paotex, David 0ritJis x-4426

220



Design Software Survey and Recommendations
Final Report

February 2004

Survey Form: Safety Desiga Software

a Code Name and Version Trace 700 Version 4.0

b Area ofApplicability (e.g., structural, Mechanical- HVAC (Heating .
fire protection) Ventilation and Air Conditioning}

c Function ofCode Calculate HVAC loacls for system
,", . evaluation, sizing and design -

perform life cycle cost and energy
analysis

d Application (what projects/facilities at AU facilities
the siteJIab)

e Code Developer and/or Sponsor Trane Company

f Commercial, Proprietary, or Other Commercial
(Explain)

g CWTent OwnerNendor Mechanical Design Group - Capital
and Expense ProjectsiDivision

h Technical Support Provider Trane Company

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

j Operating System Windows

k Frequency ofUse (Routine, repeated 0
use, code ofchoice - R; Occasional
use-O)

1 Comments on experience with this Extensive training has been
software, ease ofapplication, provided to users. Sdftware is
adequacy ofdocumentation provided, fairly user friendly. Adequate
known elTOrs or issues. documentation has been provided

and there are no known errors or
issues.

Name and phone number ofcontact: Courtney Olson, 806-477-65V8
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S1Irve, Fo...: Safety Delap Software

a Code Name and Vellion BlutX Version 4.2

b Area ofApplicability (e.g., Itructural, fire Structural-8~ load~ctioo
protection)

c FWlCUon ofCode Calc"late blast loadov~ and
time history

.·..d. Application (wbat projectlltlcilitiel • the U&ed OIl lOy project wbeIe explosives
sitellab) operations are propoleCl. :Basis for Ceu

facility dispersion analyaia.

e Code Developer lDdIor Sponsor US Army Corps ofEnlineen, Fnpwr
Raearch aDd Developmant Center

f C~mereial, Proprietary, or Other (Expllin) Other- distribution available to US
Oovemment aaencies ancI their
CODtrICtOn

g Current OwnerNeodor Civil De8ian Group - CapitalllDd
ExpeaIe Projects Division

h Technical Support Provider US lumy Corps ofEngj~Engineer
Research aadDevelopmdDt Center

i Code Platform (WOIkstatioa. PC-baed, PC-baed
Mainframe)

j Operating System windows - Compatible with Windows
95, 98, NT, aad 2000

k Frequency ofUse (RoutiDe, repeated UIe, 0
code ofchoice· R; 0ccasi0Dal use • 0)

I Comments OD experience with thillOftware, Softwere is documented and euy to use.
ease ofapplication, adequacy of Adequate documentation has been
documentation provided, known errors OJ' provided aDd there are no knOWD errors or
issues. issues.

Name and phone n\DDber ofcontact: Doua Kaczmarek, 106-477-4905
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Survey Form: Safety Desip Software

a Code Name and Version HASS

b Area ofApplicability (e.g., structural. fire Fire Protection
protection)

c Function ofCode Hydraulic calculations for fire protection
systems

d Application (what projcctslfacilities at the All
sitellab)

e Code Developer and/or Sponsor HRSSystems

f Commercial, Proprietary. or Other (Explain) Commercial

g Current OwnerlVendor Infrastructure Controls

h Technical Support Provider HRSSystems

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

Mainftame)

j Operating System Windows

k Frequency ofUsc (Routine. repeated wie. 0

code ofchoice - R; Occasional use - 0)

I Comments on experience with this software. No known errors. The computer software

ease ofapplication, adequacy of is easy to use and well documented.

documentation provided, known errors or
issues.

Name and phone number ofcontact: Robert Calzareta. 806-477-6998
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S.l'YeJ Ferm: Safety o.tp Softwan

a Code Name and VeniOD SKM Power Tools

b Area ofApplicability (e.g.,ItIuctUral, fire Electrical Wan

protection)

c Function ofCode Sbort cin:uit, IJ'OUIld fault, and
OOOictiwtjOQ caJcnlatioaa

···d· Application (what projectalfacilities at the ADIIyIiJ ofelectrical distribudon I)'ItemI

sitellab)

e Code Developer and/or Spouor SKM

f Commercial, Proprietary, or Other (Explain) CoauDeIda1

g Cun:ent OwIlerNendor Electri~ Desip Group • CEPD

h Technical Support Provider SKM

i Code platform (Workstati~ PC-bued, PCbued
MaiDfi'ame)

j OperatiDa System WiDdows

k Frequency ofU. (Routine, repeated use, Anticipated ftequcnt use
code ofchoice - R; Occasional use - 0)

1 Commen1S on experience with thia software ~Y purcb.eee!, Unclergoinl~111
ease ofapplication,~UKy of ' and documentation appean to be

documentation provided, kDown errors or adequate.

issues.

Name IDd phone number ofconmct: Dale MOOD, 806-477·7070
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Survey Form: Safety Desip Software

a Code Name and Version STADD Pro - 2003

b AIca ofApplicability (e.g., stIUctural, fire Structural

protection)

c Function ofCode Design ofstructW'al systeptS

d Application (what projects/facilities at the Evaluation ofstJUctures, iystems or

sitellab) components for seismic or wind loading

e Code Developer and/or Sponsor Research Engineers Inc.

f Commercial, Proprietary, or Other (Explain) Commercial

g Current OwnerNendor CE Design Group - CEPD

h Technical SuppOrt Provider Research Engineers Inc. .

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

j Operating System Windows

k Frequency ofUse (Routine. repeated usc. 0

code ofchoice - R; Occasional usc - 0)

1 Comments on experience with this software Currently using NRC QC certified

ease ofapplication, adequacy of '
~umentation provided, known errors or
ISSueS.

Name and phone number ofcontact: Jeff Wang, 806-477-7242
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S.rvey Jl'oraa: SafetJ DeIIp Behan

• Code N.... 1IICl V... AHSYS 7.1 (MeeJerical)

b A.- ofAppllclbility (..... 1b'UctUr'aI. IN prot.eedoa) SIruc:IunI, 1'IIInnaI, a Modal ,w.BIemeatAnIIyIIL

c PuDctIoa ofCode u..e.a Hen· , SIructuraJ, 'I1lenaaI. & MocIII
AnaI~iI

d ApplbtioR (wilat projeeulfilcilklen • the sltellab) u.s to perfClnft delian safety anilysil for .....
IDOIJaI.

0 Code Developer and/or SponIor AnIya IIIc. .:lfwww pm.c;gdJl

(. '. .Coaunen:lII.l\opdlllli'Y, or 011.- (8IpIdn) e-wciIl

I Oarreat OwnerIVendor AnlylIIIc. ._.110---_I

h Tldlnical Support Provider DaD TedInoIoaY Corporndoo- ,'Ii u ....OId,lIa....)
hgp;J"""'Jn! H'P" : ..

i Code Plad'onn (WOI!csMion. PC blle~,Mainhmo) WothWbi

j Operatinc Syieem Microloa WiadoWl2000 +
k F~ ofUte (Routine. repented ..... code of IloatIne

cboice - Rj Occuiorial use - 0)

1 eomm.... an experier.ce with 1bis software. ease of - U..', Experience is limited to ~ftilte cnn.....DaD
..,tic:adon. adaquacy ofcIoc:umoatadon provided, TedmoloaY CoIpoiaduiL
knoWII errors or issuea. - Oal" HIIP Exists Thna The~Customer portal:

hgp:l""""nm rmn'mygmljtylp him
AI weD • eIedroaic manual"1ot!ded with tho softwlie.
- Auya Software Har.

·Fonul 001IIIIII..... to lIIe~an-....Uaieed_N...... ' ) <:em i 'vn " 1'.1l1li_
' ............ TIde 10.CIIpW I, Co4c oIPodenII R.plldon,

"'''AII .' B Iftdlpplicallle J*CI olNQA~I. SuIIpm
2.7. QuIII&y.uu.oo RequiremeallIIr CO1lIpIII&' Softw8nt

A ; 8 orprcrvilloM otT" 10.;QIpIIr I.Code of
FodenILc· he, '.UI, dded'~ofDetedIlM
M .....' : 't' bmmmalClaI..- .....

TIWlkiaa ofcP'. IUN'IpOrted emJlI'iIl ANSYS
(ftlc:h,.. CIa..)

I~""",or......cc:=......B.,...., enor......wida 8 IIIaiHIII
e.tlftc:-.ofCol.. dill ce provilW widI pmdlIct
SbipmIIlII.

Per Auya QuIUt1 SIrYic:ClI Pap:
hdP;Jbyww.aam.cpmlseryjcglgMljty rr'OunJlbn

Name IIId phone number ofcoataeC: Ricbnrd L Ray, x 4665
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Survey Form: Safety DaigD Software

• Code Name and Venloa ANSYS 7.1 (Professional)

b AI. ofApplicability (0.,., structural, fire protection) StrUCtUral. Tbennal, & Modal Finite Blement ADalysis.

c Function ofCode Linear, Limited Nonlinear Stru~l, Thermal, & Modal
Analysis.

d Application (what projectsffacUities at the sitellab) Used to perform design safety rilysis (or special
toolina· :

• Code Dew\oper and/or Sponsor AMyslnc, " .....,.........u .......,"' ......*j
f CoIDlllCll'Clal, Plopd....)'. or Other (Explain) Commoreial

• Cummt OwraNendor Ansya Inc. bttp;J/www.anM.COJrlI
h Technical SUpport Provider ORO T~hnoloiY Corporation- (tulsa. Oklahoma)

btm;llwww drd,conV
I Codo Platfonn (Workstation, PC-based, Mainfi'amc) Workstation

j Operating S)'I1em Microsoft Windows 2000 +
It Frequency ofU. (Routine. repeated use, codo of Routine

choice • R; OccMionai use - 0)

I Commen13 on experience with this softwwe, ease of - User's Experience is limited to Oftiite lrainin. at ORO
application, adequacy ofdocumentation provided, T~hnolo8Y Corporation.
Iaaown errors or issues. • Online Help Exis13 Thna The A*'YS Customer portal:

hgp"lwww·anm cOm/myanmliDdex,btm
!u well u elec1ronlc manual's lof'ded with the software.

- Ansys Software Hu:

Formal commitment to the reqlli~mdntsliven in the Ullitcd
Swca Nuclear R.cgulllOry Commiui~'s Rules ad
Rcaulllions, litle 10, Chapter I, Co4c orFedcnJ RepJltion,
PM 50. Appc:ndlx 8 and Ipplicablc Qarts ofNQA-I, Subput
2.7, Quality Assurance Requirements Cor Computer Softwvc

Ac:ceptancc orprovisions oelitlc 10,; CIwptcr I,Codc of .
Federal R.cplltions, Part 21, titled "aeportina ofDcrec:ts Ind
Noncompliance'.- Cor commercial J*de hems.

TraetiDa ofcustomer-reported crrorS in ANSYS
(Which you CIIl audit)
Lona-tmD stonp ofand access to qjWity records
Expedited error rcportlna wiCh certified m.Uina
Ccrtificates ofConformance provide4 wieh product
Shipments.

Per Ansys Quality Services Pile:

httjl:llwww,ooSYS,Cornlservices/Qualjty assurancc.htm

Name and phone number ofcontact: Richard L Ray, x 4665
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Sa"., Fo.....: Safety Delip 80ftwan

• CocIew........ VcnIoD AN8YI1.1 (PLOTItAN)

b Ana ofAiJpIlc:abUity <..... stI'1JCbnI,lro~) CPO (CHIp·..... PIukt Dyaainic:l)

c PuncCion ofCode CFD(~PlaidDynajnlcl)

d AppIbtioa (wfult projectllf8ciliti•• the 1iteJIIb) U.. to perform delip ufety~iI ftJr apeciaI
IDOl....

• Code Developer ancIIor SponIOI' AnlyllIIe. blbrJ1WWW.wya,CQQJI
f'·o Coaunerclal. Proprielllly. or OCher (IxpIIin) eom..c:iII

I Qarreat OwawNendor ! AaylIBc. bpp:llwwwam.c;QIIII
h TecbDical Support Provider DRD Tec:IInoloaY Corpondon- (Tu.... Ok......)

bttp;tfwwwHr='

I Code PIadbnD (Worbl.lon" PC btl I II. ......) W..1c-su.
j Operatina Syatem Microloft WiMows2000 +
k PrequencyofU.. (Routine. repedtd ... code of lloudat

cbok:e. R; Ooc=ional \1M • 0)

I CommenIs on experieDce with thillO..... _ of - U..•• BxpeIience II limited to 0ftIiae lrainiallt DRD
applicatioil, Meq'*Y ofcIoc:utneaCIIdo pco~ icIed. TechaoIoaY (:orporation.
known emmJ or issues. - Online Help Exilla Thru The AuyI CuItoar pore.l:

bnp:l1www.nys.sqrptmyauys(1bdsx bgp
~ well u eleccronlc manual'. ao.dcd wida tile 1Oftware.
- AaIys 8oaw.e Ha:

POIIIIII ca .... tocbc .........p.......u.w
-Nucllwp.J.·. Hj eomm......R.uIa ...
...... • .. TIde 10. CaIpeer I, Code or'.....Rep"'"
hit so. AlII 1m • B Ind appIbble ;.u orNQA-l, Subpm
2.7, QuaIk)r AaaanDce llequiremen&l for Compuw SoftwIrw

Ampl'"nco orplOViaIou orTIIIo 10. CbIp4Ier I,Code or
FedInl ........ '11&21, IIt10d.~ orDdDc:Cl_
MIl.ca....U.co·....eonnercial .........

TrIcId8aofelll' I .....-reported en'OrlI ill ANSYS
{WIIic:II )'IN oalUdlQ
Lco.. Ilia......of_ 8COCII1IO cplitJ~
~.......Nportiq willa ClCItitIBdnil'"
CcrtUIc88ea ofConlbrnalnc» provided willi pcoduct
ShipMntL

Per~QuHty Scrvic:cI 'IF:
bgp:lJwwwdmUOmlseryjceslqpality MlIODCe,bJm

Name and phone number ofconuct: 1Uc:bn L Ray. x 466'
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Survey Form: Safety Desip Software
a Cod. Name .... Version MSC ADAMS 2003

b Area of Applicability (e.g., structural, fire protection) Dynamics Simulation

c: FllDCtion ofCode Dynamics Simulation . :

d Application (what projec:t3lfacilitios at the snellab) Used to perform dcsicn safety argJylis and virtual trYouts
for speciU toolinc. ;

e Code Developer and/or Sponsor MSC Software Corporation
bttp·lIwww.mMw ftwHe,coml

f.. "~~. or Other (Explain) Commercial

a Current OwnerfVendor MSC Software Cofporation
bttp:!lwww.mSCS9ftware coml

b Technical Support Provider MSC Software Corpondion
http://www mSC30ftware com!

I Code platfonn (Workstation, PC-based, Mainfi'ame) Workstation

J Operatina System Microsoft Windows 2000 +
k FrequenCy ofU. (Routine, repeated use, code of Routine

choice· R.; Occ:asional use- 0)

I Comments on experience with this software, cue of • User's Experience is limned to ~ff'site cninina at an
applie:atioa, Idcquacy ofdoc:wncneation provided, MSC Training Facility.
known errors or issues. - Online Help ExiSlS Thru The M$C's website:

http://www IJ!SCI9ftware oom/suPPOnfprost supponiadamsflO-
InAz-144AY-'Z4
As well as electronic: manual's lolided with the software.,

• The MSC Software Quality ASSf#I'II'CC Propam coven
all software related activities fio~ specification throuah
maintcnanc:e.

As pan ofour commitment to quality, the MSC SoftWare
Quality Assurance Program <:0= With the W11c:ab1e
portions ofTitle 10, Code ofF Repletions Part SO,
Appendix B, Quality Assurance Qiteria for Nuclear
Power Plants and Title 10, Code dfFedera1 Regulations,
Part 21, Reporting ofSafetyRe~ Defocts and Non-
Compliances.

Per MSC Quality Cettifk:ation P-ae:

httD:llwww.
,_.

, ftAf'

Name and pIlone number ofcontact: Richard L Ray, x 4665
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SarYeyForm: Sal.,DIIIp Seftwan

• Code N_1IId V..1oa MSC MAIle 2003

b AI-. ofAppliclblll&y (..... 1UUCtUI'II. ftre praIDCtioa) Straellnl. TIIenaaI. Modal, II; EM (ESD.
Silean spwdc) PIIIiIIe Element ~1yIiI.

c Puncdon ofCode LiaeIr A NCIIIIIDeIr SInIctUral. MocW.II;EM
(ESD. EIIc&romIpedc) Analysis.:

d Applicldon (whatpro~_the 1hoII1b) Ulldso pdmD deIIp aafety IIIItyIIa for IpOCIIIIDOIJaa.

• Code Developer lIIdfor SpoIIIor MSC Softwlro COIpcndon
hgp!llJnjwpr=fhgm roml

f Pt• ...,. or OIlIer (Bxpllln) CoanwcIIl

• eurr.tOwIMrNeador MSC Softwn Corponaion
.:l1qwm="nm&9m1

h Tecbaical S1IppOrt Provider MaC SoftwIN CoIporatioD
bap;l.....m-±zm pom(

I Code PIIdbna (WOlD' fa ... PC....... Main1Iwne) WUIb&adua
j Opec..8yIIlml MIcroIoI WIDdowa 2000 +
k PNqUeDCy ofUie (Roudae, rep C\..led ..... code of Oce 'ouI

cboJoI-Jt.i 0 err'~..at • 0)

I CommeaII'on ........w1d11biI1d\wn, _ ot • U... lbpeliInce • limited to OftiJla lraiaiq • aa
wUcadon. ... ., ofcIoc8"M ,.,.... Pf"1ded. MaC1'raIIIIII Pdity.
known erron or ..... • 0DtiDe IWp BxIIta Tbru The M$C·. webshe:

bgp;lfwwp nmrt.rm C9m/8IptmtIprpd II!III!I¥thptrsl
?O=13w -111tY-JD
AI well. eIec:a'oaic manual'. lotjded with the IOftwue.

·no N8C Solwlre Quality A.a1nnce Prop_n COvell
III software re1IIIDd 8Ctivities fiom specificatioa darou&h
me' Qll;D

AI pin o(our commJamenc to qUIIU:y, the MSC Soaw..
QuIIIly AIuInce Prop_n$l1hthe apple.bIt
podIoaI ClfTide 10. Code of F Repladons Put 50,
AppeadIx B,~Asannce. ...Nuc:Iar
row. , ..... Iftd TIde 10, Code qtPederai Repled...
hit21. Repordaa ofSafety Relatjtd Deticll Mel Non-
Corapu.nc..

Per MSC QuIIi&y CcnIftl:atJon hie: .

""lnwJ"""2'bm',c:omItbqpJtIpdfl- It"""pd(

Nne InCI phone number ofconc.ct RichIrd L Ray, x 466S



Design Software Survey and Recommendations
Final Report

February 2004

Sarvey Form: Safety DeslgD Software

• Code Name Md Version MSC Patran 2003

b Area ofApplicability (e.g., structural, fire protection) FEA Pre & POlt Procasinl

c Funetion ofCode FEA Pre & Post Procasing, Setup model and Review
Results.

d Application (what projectslfacilides It the sitellab) Utod to perform de,ip safety lRIJysis and virtual tryoldl
for apociaI toollnc.

e Code Develop« and/or Sponsor MSC Software Corporation
bqp:!/www.m'£'9ftware·coml

f Commercial, ProprictaJy, or Other (Explain) Commen:ial

g Current OwncrNendor MSC Software Corporation
bttpj/lwww·mscsoftware·coml

h TechnicalS~ Provider MSC Software Corporation
bgp:!/www IDSClOftware com!

i Codo Platform (WorksDtion, PC-based, Mainfi'une) Workstadon

j Operadna System Microsoft Windows 2000 +
It Frequency ofUse (Routine, repeated use, code of O<:casional

choico -ll; Oc:cuionaluse - 0)

I Comments on experience with this software, euo of - User', Experience is limited to <)ff'sitc training at an
epplicldion, adequacy ofdocumentation provided, MSC Training Facility.
known erron or issues. - Online Help Exists Thru The MSC', website:

hUp:l/www.mscsoftware COmlsUPOOrtlpmd supDOrJ!paqa
nI?O-IlSU"J44&Y-J7J

As well u electronic manual's lo.dod with the software.

- The MSC Software Quality AssUrance Program covers
alllOftwar'e related activities fro," .pecification through
maintenance.

As put ofOW' commitment to quaJity, the MSC Software
Quality Assurance Program complies With the applicable
portions ofTille 10, Code ofFede,a1 Regulations Part SO,
Appendix B, Quality Assurance O'iteria for Nuclear
Power Plants Uld Title 10, Code OfFederal Regulations,
Part 21, Reporting ofSafety Rela~ Defects and Non-
Compliance•.

Per MSC Quality Cenifieation Pq,c: .

httn:ll......... 7aa ,.A"

Name and phone number ofcontaet: Richard L Ray, x 466S
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S1Irvey 1'....: Safety DeIIp Softwan

• Code Name and Venbl MSC DyInn 2002 :

b Ana ofAppIlcIbIUty (..... 1tnICtUnl. fIN pro(eCdoa) StruetudI AMIyIiL

c Punc:doa ofCocle QuIa ADaIyaia

d AppU ........ (wUt projoc:cII&cilities 11& tba sbeIIab) Vied Ill» pcrfbnn cIealp _fety Ix 1pOCiII.1DoIina-

• Code Daveloper IndIor Sponsor MSC Sothnnl eo.p...dw...,.1""" .s=bws;aml
f Commercial. Propriellry. or 0tW (B1IpI8in) eonm...
I Curnnt OwnerlVtndor MSC Softwlre OorpGilldon

,,;Jlwww'M'eMmml
b Tedmic:al Support '.o¥iclw MSC So....Coapwllio4

bllp1lwww rne'eee epmI
i Code PIIdbnn (WCllblalion, PC................) . Wew.........

j 0pa8lia. SyIaIm MJcroIott Winclowl2000 +
k F~ ofU.. (Roudne, .......... cocIoof Oc:c.ionaI

choice -Il; 0ccuI0aa1 UII - 0l
I Commcnta on experieDce with tbillOftwIre.,..of -v.....Bxperience illimlted to 0.'" niniaa at..

ilpPladon, tldequKy ofdoc:umeDIatioa PCChidecl. MSC Traiaiaa p8ClUty.
known errors or ..... - Online Help BxiICI TIIru The MSC'. webIi..::re====f"MSUQ

AI weD • eleatronic muuaI·. bided with the 10ft....

- The MSC Software Quality Assmnce ProaramCOYen

atlsoftware rel-.d .ctivitiea froni apeciftCition Ibnluah
"'Ie $ ••
AI put ofOW' ClOmIIIItment to q....ity.1be MSC Softwlre
QuaUty A-.nc:e Propma= Willi the Wlicable
pottioaI ofTitle JO. Code ofF at Replltionl Pat 30.
ApptncIbr B. Quality AuurInce Orit«ia fbr~
Poww,.... _ TIde 10. Code.::...... Il........
PIrt 21.....0... ofSdlCy & De&ctlIDCl Non-
Compu.c..

Per MSC~Certi8c:ldon PIwe: .. ftM'

Name _ pIaone number ofconteet: RkbIrd L Ray. x 4665

131



Design Software Survey and I!ecommendations
Final Report

February 2004

Survey Form: Safety DatgD Software

• Code Name and Venion MSC Nascran 2003

b Area ofApplicability (e.,., structural, fire protection) Structural, Thennal, cI: Modal Fin~ Element Analysis.

c FUDCtion ofCode Unear & Nonlinear SttucturaI, Thimnal. cI: Modal
Analysis

d AppUcadoa (what projeccslfacilities at the liteIlab) Used to perform desisn safety lnIIysii for special toolin•.

e Code Developer Mdlor Sponsor MSC Software Corporation
bt1p;/twww·msgof\wve comI

f Cornmereial. Proprietary, or Odler (Explain) Commercial

I CUmnt OwnerNendor MSC Software Corporation
hnp·'Jwww.mS72ftware·com/

h Tec:bnical Support Pt'Ovider MSC Softwve Corporation
http://www.mlCsoftware·coml

I Code platform (Wotkstation, PC-based, Mainframc) Workstation

j 0peradDa System MiciolOft WiDdows 2000 +
k Frequency olUse (Routioe, repeated use, code of Occuional

choice - R; Occuional use - 0)

1 CommeaCs on npericnco with this software, ease of - User's Experience is limited to Offsite traininl at an
applic8tion. adequacy ofdocumentation provided, MSC Training Facility.
known errors or iuues. - Online Help Exists Thru The M$C's website:

http://www.JDScsoftware comlSUQ~rtlprod supportJoasqa
nUK>-13S~-t44&ri-172

As well u electronic manual's loaded with the software.

- The MSC Software QualityAss~ Program covers .
all software related activities front specification throulh
maintcnanc::e.

As part ofour commitmcnt to qulliity, the MSC Software
Quality Assurance Program compJies With the applicable
portions ofTitio 10, Code ofFed..1RquJations Part SO,
Appendix B, Quality Assurancc Criteria for Nuclear
Power Plants and Title 10, Code ofFederal Regulations,
Part 21, Reporting of Safety Relatled Defects and Non-
Compliances.

Per MSC Quality Cenifteation Paac:
http;(Jwww.mscsoftware co~tlpdflga statement.pdf

Name and phone number ofcontact: Richard L Ray, x 4665
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S.rvey 1'0l'1li: S.fety o.IpS.h....

• Code M_1IId VenioB MSCMviIIoa .

" A.- ofAppIiclbUIty <..... ItrUe1UrII. ftnI pi IIcd.) N.-iIIII)e' 'JM.I

c Puacdoa otCode !lin.... AllOw er-dan of Data For Use in
PBA"'a-I~

,

d AppIlCIdaa (willt proJ.CCI!IlciIitielIl'" aIWIIb) Ulld. cIetIp IIfety fbr IpICiaI tool....

• Code DneIoper -"or 8ponIor MSC loft•••ea.,.........;t/www..........,....
f Commercial. ....-1.or Odwr (EJpIaia) OM......

• 0Imlftto.n.Neadar MSC So....CorpoIIdDn
"Mtlwww"MOeeeMm/

h T Support Prows. MSC CoIpoialliun
hpp!/wur malhrn&QJDI

i Code PIIdMm (Worhc*k»r.. PC-Il.,.MaIa~) Woc.....
o-

J o,..tIIIaS,... MIcroIoft 2000+

k FrequencyofU. (Roo..... repOllted ..... code of
cbob· R; 00cI11oaaI .... 0)

I eamm.u OIl experIenoe wlda ..... 10ft.... _ of - u.rol 8xperIeace II limited CD 0ftiiIe lraiIIinI- ...
epplicldon, ldequacyofcIocumeDCIdan pnwided, MSC Tniaina Facility. 0

known erron or~ -0DUaI Help ex....11lna The MSC'.....:
""Pi1www-............'PP'.,w"'fprpd '!!6!lrmr"ion'
,....... tIecIronic mauaJ'slollded with the IOftwKe•

• Tbe MSC Soh..Quality Asaonnce Proanm coven
alllOftwIn rellted IICdvides fi'om specification tbroulh............
,.. pert ofour commIbnent to q....ltt..... MSC Softnre
QuaUtyAI uce Propam complies Va the IIpplicllble
pordoa ofTIde 10. CodeofF~1ationaPIrt ".
Ap,udix B. QUIIity Allur8DCC. • for Nuclear
Jtowr.,1Inta .... 11IIe 10. Code dfFect.aI Reaulldonl.
Put 21........ofSafety Relaljld 0cfec:aI and MaD-
CompI.....

Per MSC QaIIty CertiftcIIIioIl PIle:
hqp:!byww m'S'Qftmc cornllbQWpdflqa 'w=ct.pdf

Name and phoae number ofconcae:t: RIcbard L Rat. x 466'
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Survey Form: Safety Design Software

• Code NlIII10 and Vwslon Pro-Elllineer 2001
b Area ofApplicability (e.•.• struetural, fire proteedoa) Stnle:tural Desicn
c FuDction ofCode 3D Modelin. ofSpeci8l Toolins lpeaips.
d ApplicMlon (whit projects/facilities at the sitollab) Used to Design and Draft Special !I'oolift&,

e Code Developer lIlcIIor Sponsor Parametric Technology Corporati4n bt1p:llwww,$com/

f Conunerell1, Proprietary. or Other (Explain) Commercial

8 Cumot OwnerNendor Parametric Technology Corpol'ltiH bgp;/fwww I!tG.coml

h TecluUcai Support Provider Parametric Technology CO........;.n Mtp:l/www,ptc.coml
i Code platfonn (Workstation, PC-based, Mainframe) Workstation
j 0p0ratJn, System Microsoft Windows 2000 +

k Frequency ofUse (Routine, repeated use. code of Routine
choice - It; OCcuional use - 0)

I Comments on experience with this software. ease of - User's Experience is limited to OfIiite trainin, at. PTC
applicldon, adequacy ofdocumentation provided. or Equivalcrit Trainin, Facility.
known em:n or issuca. - Online Help Exists Thiu The P1t'. website:.

hnp'Uwww ptc,CQmlsupport/suppirt.htm
-

As well as eleCtronic manual's lollded with the software.

This 3D modeling Package is alreidy an NWC Standard

Name and phOIMl number ofcontact Richard L Ray, x 4665
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Sarv., 11'...: S.fety DeIIp Software

a Code Name adVersion SAFBll VenioD 2.02 (Safety Aue"ment
. for Bxpbivel Risk)

b Area ofApplicability (e.g., 1trUctUra1, fire Bxplolion RiIk Analysis i
pmtectiOll)

c f1mctioD ofCode Bxp1oIioo RiIk Analysis .

d AppIicadoil (what projectslfacilitiel at the UIfld to usea the risk oflexploliou to
sitellab) 0IIII1e IIlD1portation atP,*x PI8IIl

I' Code Developer aadIor Spomor Developed by APT~ IDe.
SpaaIOIl: DoD ExplOlN+- Safety BoaId.
U;S. AmIf TecImicoJ~1ilr
ExpIosiveI Safety, U.S. aval Ordbwwx=
Oxnmencl. U.S. Air F Safety Center,

o. aDd U.S. MariDea Ammu4Ution I EES. .,

f Commercial, Proprietary, or Other (Explaia) Available with permissiofi &om DDESS
IDd traiDiDa provided by f¥C R.eIeaIch,
~. .

8 Current OwDerlVeDdor Developed by APT~ IDe.
gpo.on: DoD Explosi"" Safety Boards
U.S. Anay Technical~ter for
BxpIosives Safety. U.S. }liaval Ordinance
Commend. U.S. Air Force Safety Center.
and U.S. Marines Ammunition I EES.

h T~ Support Provider APT Reullcb. Inc.

1 Code platform (Worbtatioa. PC-bued, PC
MaiDfimle)

j Operating System Microloft WiDdows

k F!equency ofUse (Routine. repeated use, Occuioaal
code ofchoice - R; Occa.ioaal use - 0)

I Comments 011 experience with this software. SAFER it in • trial use .,.riOO.
ease ofapplication, adequacy of Development is continui~8.
docwnentation provided, k:oovm errors or
issues.

Name aDd phone number ofCOIltae:t: Tom Forker. x6817
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Criticality Codes

~;:" ~: ......Df~...<"·· ,;.~f: Function: VISUAL EDITOR is 8n ;rteractive. 3D,
.~" "';'. -. .. geometry modeling code primarfty 10r use with

'c· , ..•... ';.: "'.. .,.: " ..:_.. MCNP.

'4' .~~~~'J)lPJ~@~~~~· ~~::~~~~~=~c:n~~=~~=~y 3D

secondaries, & radioisotopic ~ledrfc
'. generators (RTGs)} in storage vaults, weapon
. assembly/disassembly operatione (Bays & Cells).

.. and SNM characterizationlreaualfflC I8tion facilities.

... .

Code developer: Visual Editor Co I'Iluttants
Code dl.tributor: Radiation Safett Information
Computational Center (RSICC): blo://www:

.. rsicc.ornl.aov/rsicC.html. .
~. f.. ..., ," '::. ~.' j';... :'.:'.,,' ..~-;:o.t~~Olfier :.,. ,. Other: VISUAL EDITOR Is packaged with MCNP

:<0 •• '. • . • • ..:~ :.. Version 5.

>.~.' ~CUririt .... .·~.etPqr~ ~ g=~a~~~a=~:n(~:~~~:~~~_
, : . . rsicc.ornl.aov/rslcc.html .

; Users can receive technical suppo'" via emaH:
httD:/Iwww.mcnovised.com '
Code; Visual C++

isUser experience is cursory untU pro
achieved by continuous use.
Known errors are published In the n1anuaf and listed
on the internet at URL: httn:/MwN.rhcoovlsed.com.

Frequency will be Routine use with ~CNP.

Platform: PC
Windows 2000 on PC platform.

.,..··COdit.;P- . .1_OI'kstatiOh:pP;­
baSe.d;Malnrrirnel'.:·· .' ".

j;: O' ':~~8fem'

Name and phone number of contact:
Roy R. Hedtke. 806-4n-6295
Linda Vickers. 806-477-6617
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:LIMy to •.00e
PIItfonn. PC _Wcxlltllon

(Y&Y) at..codLeun.ntr.1<ENO V.......not'" V&V'd
.........PIInt.
uw. 1I1Il .....1ClI1l1mIIId to fonneI nInIng. The uaer

. .~ ... ' r"'

,"
"w' ...... ;~e.mM-: ::'.-::

......-'....., ' .• ~. i~

....;...
'. I" ~':'::~:~ .! : .;. - •.; :. " -

.. : ': " ..; .,...:.

Name and phone number of conlact
Roy R. Hedtke. 806-477-G96
Linde VICk 808-477-8817

• ":- ......:... _ .' ',', .•,,; '"'1. " •. ~ •.

· :. :.' ".:. =- :-~'.

WlnlllMl2000 Oft pIdxm.
0"" F~." upanvdd.uon:.dvert' ,'e,

· ~ ":.....~ '.

'.- ..... , ..

.. ' .. '.

..".
.~ -t:..•
.: .

.~ 0'·· ' ••. .", :

::".'.
• •• 2

:::::,....~.: ~ -
~::~.~ '''_:..:



Design Software Survey and Recommendations
Final Report

February 2004

Function: KENQ-3D is a powerfuls te-of-the-art
visualization tool that enables KENO V.a. UI4n to
Interactively display their 3D geometrY models of fluUe
Iysteml.
Method of Solution: KENO-3D read. KENO V.a. Input
files and dis a. the Int e In 3D.

interactive visual graphicS of fissile m,teriII system. for
Nuclear Critical Sal NCS . '.

•. Distributor: Radiation Safety Inform,1Ion Computational
.: Center RSICC hit :/Iwww-rsioc.oml. .h I .

,.t-~.~. KENO-3D is used to visually display c::omputer rnocMIs of
fissile material. (pill, secondarieS. &~c

.~':. thermoelectric generators (RTGI» In ~torage vaults.
weapon assembly/dls....mbly operation. (BaY' &

.~:. Cells .nd SNM characterization! 'allficatiOn facilities.
Code developer: Spatial TechnOIoglllnc.

KENO-VI Geome Models Version 2.00.
-rat,; fe'. KENO-3D Is used to display 3-dlmenllon8l (3D)

- .....:._ .

. ,.;' ,.'-;::7 Users can receive technical support emal:
. . . ".: seal hel ornl. .

Frequency will be Routine upon validation and verification
':'. (V&V) of the KENO V.a. code. C~tIy, KENO V.a. has

...::: not been V&Vd tot use at Pantex Pia l .

Surv. Form: Saf. ..I n:.Softw....
. .~.' KENO-3D: A Visualization Tool for NO V.a. and

','
....

..~••" 0'- ','. •

. 'atid{orS' .

.:.

COiU",ertI8I. PtOprie~"or ~" Proprietary: KENO-3D provides an .ntertace to ACIS
~Ii"l)" .' .. (R) 3D Toolkit. ACIS (R) Is a regist-.cf trademark of
.", ; . . .. SpatialTec:hnology Inc. ACIS is the" property of

Spatial Technology Inc•• and Is protected by U.S.
copyright laws. The software Is CONfiDENTIAl,

. PROPRIETARY. and a TRADE SECRET. not to be
• disclosed without written authorlZatiori from Spell"

Tech Inc.

'1lIIIIIJI'rn(NQI1(S@itiOh-,' PCM)8$ed," Code: Microsoft Visual C++
. " . ... . PI.tfonn: PC onl

.: Windows 2000 on PC atform.

~'.' ,... '" ' ...
,.,'

....

.. i

'1". . '" _.•~;.x~ . " .:U:tW.:. User's expecience is limited to (onnal ff..1t8 training._...•~=.•~~=~aCv..: ~~~::,~gs=:~e~::~:::t=:eand
.;, .... '1:li':!_ues~: ". KENO-3D software manual are comptehenlive In

. . identifying all the functional requirements and features 0'
". the code. Known errors are published in the manu" and

listed on the Internet at URl:
tt :/twww.onl.ov/aeno3d/eno8.html

Name and phone number of contact:
Roy R Hedtke, 806-4n-6295
Linda Videer8 806-477-6617
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~ . .~~., ..... ,.,

,'.

Forna:au

': at· UCNP 10 8nIIIyze the~ ..tely of
'. .......... (pita. MCOItdarIeI, & NIdIaIIotDpIc

'.' '. thermc .1. atrta gen&i1lUl (RTGa» In~ veuIts,
, 0.'. ; WI .1P0n -..blyf1. .embly (Baya ,

, ••• ~ >., c.... SNM~ . fdities.

" .
.. -. '"

. :: '.:. :~
;' ".

...
•:.,. : •••".0 ._ '. ~.~

. .
' ..: .

.. ~:':' ~.. ~ ." ... ' .:.

~ ~ . .:.:..

...... .... : ......~~....

..:. Center SICC .

......,".:..

. A Imlted amount of free u• .,. support available from
John HendrIcIca, menpOlonl goy and udi Or_meister,

. u... life e tID communicate
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.. ;w: :~ .. .., MCNP lithe software code of choice detennlnlng the

Name and phone number of contact:
Roy R. Hedtke, ~n-6295
Linda VIckers 806-477-8617
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n
SABRINA: Three-DIrnenIio GeomeIry
VlulIIutIon Code .

., .. • .... SABRINA Ie UNci toVIaI8IIy$ compuW
.. ". modll. d ftaUe matertaIa (p.... ...&.. '

- . I'IIdioiIotopic thel'mcillctric. ora (RTOa» In
. etorage vaub. W811J)On auembly/~"a ••embly

operations (Baya. & cella), and SNM
.' . . ". uallftcatian t a.

.......".,. ' .. :

l(:(tllII.__.• _:1R"•. r .• '•.. :{ SABRINA. wed to display3-d~ (30)
'd - '.' ~:::. ,.~••, IntenIctIve vieuaI grBph1c8 or....matertIlI ey""

. . '.:::.' for N NCS .
• '.' '0 '0 Function: SABRINA 18 an •30. geometry

: modeIIIlg code prdMlily for \.1M.,MCNP.
.: .Ithod of 8oIuIIon: RelKIeriIIg ~ performed by
.: ~ tndIlg or an edge 8nd intereeqtIon aIgorIhm.

. ..... .' '. Volume fraction C8IcuIatIona we mIIde by ray

• - ~ '0 ". ~ •••••::~. • .".

" •• '0 !..:: ....

-: ," ':: ~

: .•.......

..

• P08ox4121

MCNP•

........

. ~. Of, .: .. ~:.. Code developer: La. AIamoI N I La._y
.' ". '::'.' ,,:..,:~:, .:'.: .' (lANL).

~:";" .:'.:' .~~ .' . Code dlatrlbutor. WhIte Rock Sdence

• 0" •••

. . . . '. . ". . -:'.:'. ~. :". U8er experiellce .. CUf80rY until P
., ... . . i . . . . "~' .. '. . . . achieved by continuous use.

. . '. . : .~....... ;' Known 8ITOI'I ... published In theunanU81 and Iated
'·r ~.~" AIa-lnt URL:.' :. ,.r~-:<·'·. on Uta1ll'Mt lit •

... ~. • 4 •

..
Name and phone IUIlber of contact:
Roy R. Hedtke, ~71-e295
Linda Vic:ktn 806-471-8617
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National Nuclear Security Admlnlaballon
SMdIe Stte 0fI'Ice

PO 8ox5400
Albuquerque. New MexIco 87185 5400

....

MEMORANDUM FOR

FROM

lIN 1'"
Event Becka_, NA-Io, HqaNNSA .

KaraaL Boardmm.:MnSIU~~~

SurveyofDelap Codal Pw 4 2 1 5 ReqUCllt

The purpose oftba. COJreIPOIIC1eDee .. to lUll !:lid to,our~ dated October 16­
2003, requeetml ute ofticea to coadM alUrYey of~ codeI cummt1y In uee to
dacrmme Jfuy tbouIcl be ·mla1ed.J*t 011110 toolbox cocIeI 11Ie 1CbOa.. Dl ielJl OlIN
totbe ImplementatloD PlID for DeCeuJeNac1elrP.cahtIeI SafetyBo.-cl 'R~CMD"",,*,__

2002-1, Quahty Aaunmce forSafetySoftware lit Depa otBDqyDuftwe Huc*r
PICIh~a,COIDIIIItm.eDt 4 2 1 5 Attr:twt are electrome 1UI1 MYey fonDa "'entJtYma
saCetyDesap SoftMn fi'om....N.....LIbcx.....

The dutaea ad reIpODSIblhtlea INDCIIted waUl Cbe 1IIIIphIMe"'C~ oCsoftware quality
auunace at the Send" Sate omo. • per tile Implrmmteteoo PIahave been IUlpeel to tho
Aflletant Mane.. tbr NuclearPamhhw IIId Safety_ (AMNPSB) n.o1pOCl6c
reepoDIlbabuOi for eoftwue qubty-.ace. ·ncJncIma tile fblftJ1ment of1bo qualdlc8boD
roqwrancata specdiecl by the ledtnl Tcmuc.1 Cepablhty PID01 fbi" the Comput« Softwa'o
FuDctloDal Area, Will be empeel to altaffmemberUDder the clncbon ofAMNFSB

ICyou bave any queataODI r....cIwa tIuJ CC"D!!!.tmsat, pi... oontIIct·B111 MulleD ofmy Itaft'
at (505) 84S-S025

Attachmalt

cc w/attachment
D N1choll, DNFSB
R SIDIb NA-124, HQ
R Xeod.n. NA-53. HQ
P auma.SC
S Walker, SNL MS 1141

cc wlo attachment
R SunootoD, SNL, MS 0361
M BIICkIedge, SNL MS 0638
M Haonlton, NNSAISSO
WT MulleD, NNSAISSO
D Ward, SNL, MS 1173
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A Code Name and VersIon MACCS2 vemons 1 12 and 1 16
MELCOR AccIdent Consequence Code System
2

B Area ofApphcabthty (e 8 , Bnvuonme~t, EconomIC. and Health Impacts of
structural, fire proteebon) Nuclear MaterIal Plumes. AU1honzatlon Basts

Analyses. Level 3·PRAs
C Function ofCode A probablhsuc code supportmg nsk assessments

through the calculatton ofconsequences ofa
nucleu matcnal release MACCS2 can be used
to analyze a smgle ~ther event or to perform
~atber tnals based on one or more years worth
ofmeteorolotUCal data

D Apphcmon (what General apphcatlon to US commercial and
pIOJectslfacthtics at the research reactors by the U S Nuclear Regulatory
SltcJ1ab) COIDDllsslon Appbcabon to transportation

acetdents by DOE Appbcabon to DOE Nuclear
Faclbtles across the complex

E Code Developer and/or Code Developer SandIa National Laboratones,
Sponsor 641S

Code Sponsor US Nuclear Regulatory
CoIDDl1SS1on (currently) and U S DOE
(formerlY)

F Commen:lal, Propnetary. or Other The last formal release oftbe code was
Other (Explam) vCrslon 1 12 Updates and release IS done by

consent oftbe US NRC through Sandia Nabonal
Laboratoncs. Deoartment 641S

0 Current OwnerNendor U S Nuclear Regulatory Commission
H Techmcal SWPOrt ProVIder Sandia National Laboratones. DeDt 641 S
1 Code Platform (Workstation, PC-based

PC-besed. Mamframe)
J SYStem Wmdows NT. 2000. XP
K Frequency of Use (R.outmc, Routine

repeated usc - R, .OccasiOnal
use-O)

L Comments on cxpenence WIth ExtenSive expcneoce WIth the software,
thls software. ease of currently expandmg capablhty, mcludmg
appbcabon, adequacy of development ofa user Interface. and oousldenng
documentatlon provl(ted, modemlzatJon of the code Most users outside
known errors or Jssues ofSandia use the example problems m the user

manuals to develop then mputs Extensive
expenence 15 needed to develop ongmal mputs
Extensive dooumentabon and tramm2 avadable

Name and Phone number of Dr Nathan Bnder, Org 641S t Sandia National
contact Laboratones. (505)845-3144
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A Code Name IIId VenlOD MBLCOR185
B Area ofAppl'cdnbty (e ., Nuclear AccIdcat ScMm:c Term, Level 2 PM

ftro omteeUoll)
c FunctlonofCode CaJcuI'dnl oftbe DUcicai' matena11OU1OO term.

1iom a..lear 8CCIdcDt
D AppbcatloD (what .....,. apph .... tbt detenDmatlCXloftbD

JIIOjeCtl/filcahtlea at tho nlr'~ , matenaI releae fiom aD acelCleat 8& a
. l1te1lab) nrc"" IOIGtOr or 6c1laty 1'bIIhal beeD apphed

to boda COIIIIDAlICla1 LWR racton, DOH-
• - 'DoD1J».hazard .....wa

B Coclc Devclopcr aDdIor Code Developer Sanche Netlmel Laboratonel-
Spomor 6415

Code Spcmtor U 8 NucIc8rRepJatmy .
- ,0fIb ofRelclrch

F CommcrcIl1, ProprIetary, or Dutnbutaoa oCdIe code 11 controUed by the U S
Other - NucIcIr - Comm.p1OQ

0 Current~rIVcDdor USNucleIr Comm-"KMl
H Techmcel Prcmder 8aD&ba N8boul1.lboratonel- 6415
I Code Plltbm (Worbeaboa, WOlbtillloal aDd WmdowI PC-buocl (LJIIIIX

PC-a..-.I Mamfiamel UDder •
J S\IlIIeal tJmx. W Lmux UDder cleve
K Frequacy ofUse (RoubDe, . JloahM

repeetec1 me - R. Occ-.cmal
use-O\ .

L CoID1llCllta OIl expert_ WIth IammatIoaaIly aIIClby DUClear Jep1atan
this 1Oftw8re, ease of Requua expclt opentorI to pnerate ongmal
appbcatlon, lICIequaey of ..... Molt ........modclIgeDCIateei by
documentation prov1ded, SaDcba NatIoDal LabaaatuUeI - 6415 BxteDsaw
kDown 0lI018 or 1SSUCI documcDtatIon ad 18 avadable
Name aDd PboDe number of Dr RIDdall Oauata, 011 6415, Send', NatIOIIII
cont'8Ct ' • 3919
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A Code Name and VersIOn ABAQUS. Vmlon 6 3
B Area ofApplicability (e g , MechamcallStructural

structural. fire orotect1onl
C FlDlcuon ofCode FlDltc Element AnalVSIS-lFEA)

D Apphcatlon (what Tlcdowns 10NNSAlOftice ofSecure
proJectslfaclhues at the TransportatiOD (OST) velucles used to transport
sltellabl nuclear CXJ)IOSlvea and nuclear matenals

B Code Developer aDdIor Vendor
SDODSOI'

F Commercla1, Propnetary, or CommercIal
Other ffixDlam)

0 Current OwnerNendor Vendor
H TecbD1ca1 SUDDOrt ProVIder Vendor
I Code Platform (Wolbtatlon, Multl-platform

PC 1.- .JI Mamfiame)
J I Svstem Multl-OS
K Frequency ofUse (Routine, 0

repeated use - R,
Occas1onal use - 0)

L Comments on expcnence Just beguuung to use, mcludes Software QA, has
With t1us software, case of website for QA
apphcatlon, adequacy of. http·/Iwww ab&qus com/products/products qa html
documentataOil proVIded, and enor reporting
known errors or ISSUeS http /Iwww abMus comlformslts status-

renonshtmI
Name and Phone number of JeffGruda, Sandia Natlonal Laboratones,
contact (50S) 844-9782
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A Code Name IDd VetI1GD. COSMOS. Yeraoa 2 • 2003/095
B Area ofApphcabWty (e I.~

fire
C P\mctaoa afCade PIIIIte BIemIIIt IVaA\

D Apphcatlon (what TICIdoWDI. 'Io..n.ft'I ofSecwe
poJectllfac1htlel at the 1'libij)OiWloa(081) vebsc1el used to trIDIpoIt
llte/labl ...... IIId muclollr matenaIJ

B Code DeYoIoper UJJIOl Veador-
F Commerc..... PmpnelaJ'y. 01' Com'"""Cl81

0dB
0 CurIeDt OwaerNeador VeDdor
H TechrncII Prowler VeDdar
I Code & (W~ Mu1ta-pIatfaaa

:-w.. .JI Mamft'amel
J Swtem MuIb-OS
K. PftlCl'ICIIC)' ofUse (Ramne. 0

repeated UIC - a. Occ_cmal
UIC-O) .

L Commeatl OIlcxpa_ WIth VeDdar pcowIe8 aaeUeat 1I'8IIUD& have boeo
dullOftwIae...of able tID IU( C E f\IIIy IpPIy COSMOS to tIedown
apphcaboa, ldequaoy of. cIeIIp pmNeme
documentabon powW.
kDowa erron 01' IIIUOI

Name mel Pbooe numbu of keD PadIlla, Sand. NabcmaI Laboratonelt
CClIltact (50S) 844-2412

-
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A Code Name and Vemon Integrated Tiger Senes' Ver.5.0
B Area ofAppbcablhty (e g , Radiation Effects

structural. fire protection) Gamma
C Functlon ofCade Coupled electron/photon radiation

transPOrt (1-D. 3-D).
D Appheatlon (what Auxiliary Hot Cell FacllltyNariou. design

proJects/facllmes at the and .nalysls of experiments .ssoclaW
slteJlab) with accelerators

E Codo Developer and/or SNURadlation Effects
Sponsor

F Commercial, Propnetary, or Other -In-house (currently under
Other (ExDlam) cODvrtaht ....rtlon conalderatlons)

G Current OwnerNendor SNL; RSICC for V.r. 3.0
H Technical SUDPOrt ProvIder SNL
I Code Platform (Wolbtatlon, Various

PC-based. Mamframe)
J Operating SYStem Varlou.
K Frequency ofUse (Rouune, Occa.lonal

repeated use - R. OccasIOnal
use-O)

L Comments on expcnence WIth U..... manual .va.lable; no physic.
dus software, ease of manu.1 avall.ble.
appltcanon, adequacy of
documentation proVided,
kDown elTOrs or IssueS
Name and Phone Dumber of Ron K.ns.k, 505-845-7642
contact
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A Code Name IDd VCl'IIOIl ADEPT Ver.11
B AleaofApphcabthty {e., SaWy, 8hleldlnlt

• fire ..

C FuactIon ofCodO One DImene.o..,.' EIectron~nTn bY DIleN. OnIlna_
D AppIICItIOa (what Nue"'rF - Electron

POJectIIfao1htJu at the Beam Shielding
1I1It/IIb)

B Code Developer aIJIor SNL
S

P Com'De'C1I1, l'IopnetaI)'. or Other -In-Ho...
Otber

G curreaa OwDerlVeDdor INL
H Teclacal PrcMcIIIr No...
I Code PIatfoaID (WorbtIiboG, An,

PC-"--' Maanfnmel
1 I Any

K. Frequency ofU. (Iloutme, OCculonai
repeated ute - It, 0ccaa0aaI
we-Ol .

L Comments CD expcrlCDCO WIth

1Ius software. eue of
apphcatlc., Idecplcy of
documentataon provaded,
kDown enors or 1IIUelI

NaIe IDd Pbone Dumber of Len Lorwnce, 101 145 7081
CODfIIct
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A Code Name and VersIon MCNP Ver.5
B Area ofAppbcablbty (e g , Safety - Shielding, Nuclear Cntlcahty

1tnIctural.-fire DI'Oteetloo)
C Functlon ofCode PhotonlclNeutronlc - Monte Carlo

shleldlna/criticalltY
0 Appllcatlon (what Nuclear Facility Sar.ty AnalysIS

proJectslfacl1mes at the
. " . SlWlab)

B Code Developer and/or RSICC RadIation Safety information
SpODSOf Computational Center (RSICC)

F Commercial, Propnetary, or Commercia'
Other (Exp1aJn)

0 Current OwnerNendor RSICC
H Tecblucal SU~&.ProVlder RSICC
I Code Platform (Workstanon, PC-Bas.d, UNIX

PC-based. Mamframe)
J I SYStem WindowslDOS, UNIX, LlNUX
K Frequency ofUse (Routmc, Repeated U..

repeated use - R, OccasiOnal
use-O)

L Comments on expenence With
tins software, ease of
appllcatlon, adequacy of
documentation proVIded,
known errors or Issues
Name and Phone number of [Nota: this is a code that •• currently
contact available In DOE'. RSICC; sandi.

nominates this code for toolbox
consideration]

251



Design Software Survey and Reconunendations
Fina. Report February 2004

A Code HIIDO and V.lon ANITA Ver.2000
B Area ofApphcab1bty (0 I , Safety

• fire ,;.

C FuDcboD ofCode ActIvation AMinta
D Apphcatlo~ {what Annular Core ReMan:h Reactor

proJOCtllfacahuea at the Sandia Pulud Reactor
IlteJlabl .

B CodeDeveloper BDdIor C~"'1on 01... Europe.n
8 Communltlee

p CoIlllllaClal, PIopnetIry, or Commercial
()tbar - •• .

0 CUII'eDt 0Mt«IVendcw C RwIe...Safety lDformatloD- c.-lRSICCl
H Tecbnecal Prowler None
I Code platform (WcxbbibOll, PC-.8.ecI, UNIX

PC--'--A Mamfi'lme) .
J Sntem WI~IX

Ie FIequeucy ofUse (Rmdl., oecUlOftai
tepeatecI UIO - It. 0ccul0aaI
use-O)

L eomm....OJl oxpeIlODCe With
thai aoftMre, 08IC of
applleataoD. DqU8C)' of
doc:UIIlCDtabOD ponded,
known errors or usues
Name IDd Pheme Dumber of [No": ...... code that Ia currently
coat8ct .va...... In DOE'. RSlCC; sandia

nominatIM .... code for toolbox
co..lderatlon~
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A Code Name and Verslon CINDER V.r.90
B Area ofApplicability (e I • Safety

structural. fire moteetlon)
C Function ofCode Fission Product Decay & Activation

An.lysi.
D Apphcanon (what Annular Core R••••rch R••ctor

pI'OJeetalfacllme8 at the Sandi. Pulsed Reactor

'. SlteI1ab)
E Code Developer and/or LANL

Soonsor
F Commerc18l. Propnewy, or Other

Other (ExDlam)
0 Current OwnerNendor LANL (RSICC?) R.ad1atlon Safety Informatlon

CompUtational Center (RSICC)
H Teehmcal SUPl)Ort Provuier LANL
I Code Platform (Workstatlon, Any

PC-based. Mamfi'ame)
J • SYStem Any
K Frequency orUse (RoutuJe, Occasional

repeated use - R. Occas1onal
use-O)

L Comments on expencoce With
ttus software. case of
apphcatlon, adequacy of
documentation provu:led,
known errors or Issues
Name and Phone number of [Note: this Is a code th.t was developed
contact at LANL but Is also In use at Sand.a;

Sandia nomlna.s this code for toolbox
consideration]
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A Code Name ad VerIIOD DKPOWR V.... ??
B Alea ofApphcabdrty (e It Sa'" and DMlgnaftre
C F\1DCboD ofCocle Cllcul.......I0Il pnMIuet. Electron

~ratlon,Photon Generation, & Heat
tI --Ge..e,. Oft ••hutdown.

D Apphcaboa (what Deelgn ofCoolIng _,......
poJeCtIIfiIclhtaes at the Safety Ana""',- HNt "-mov.' Poet

. '. aatelJab) Acc....nt
E CocIo Developer 8DIJIor LANL

S
F Commao.... PropnetarJ, or Other.? ..

()tber- a ..

0 Cumat 0wrwIdV... LANL
H TechmcalS PtoYldu None.eded
I Coc1oPlatbm(W~ PC

pc.bued., Mamframe)

J I SYItem WIftcIowWD08
K prequmcy atUae (RouIaae, R8peatltd

repeated UIe - It. ~CIGII
use-O)

L Com-eats on exponeDDe WIth
tIus software, eue of
application.~of
documeDtatloD prowJecI.
known eI'IOD or ISSues
Name ud PboM Dumber of [Note: .... Ie. code ....... deftIoped
contact at LANL but ..."0 In .... at sandia;

Sandia no............... code for toolbox
conalcl.rationJ
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A Code Name and Vemon SCALE V.r.4.4A
B Area ofApphcablbty (e 8 , General Reactor Safety AnalY8'.

structural, fire protectlon) Including shleldlna and crltlcalltv.
C Function ofCode Seeabove
D Appbcatlon (what Nuclear Facility Safety

proJectsI&cthtiCS at the
srt.eJ1ab)

E Code Developer and/or Oakridge
S~

F CommercW. Propnetary. or Commercial
Other CExPlam)

0 Current OwncrIVeador OakridaeJRSICC
H Teehmca1 SuooortPrcMder Oakrldae
I Code PJatform (Workstatloa. Any

PC..J-~ Mamfnme)
1 System Any
K Frequmcy ofUse (Routme. Occasional

repeated use - R, Occas1onal
use-O)

L Comments on expenence WIth
tIuJ software, ease of
apphcatloa. adequacy of
documentation ptOVldcd,
known errors or ISSUeS

Name aDd Pbone D\llDber of [Note: "Is Is a code that was developed
contact at OakRIdge but Is alao In us. at Sandia;

sandia nominates this code for toolbox
consideration]
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A Code Name 8Dd Vemon PARTISN V.r.2.88
B Area orAppbcabshty (e • , Safety

. tin 011)
C PuDcbon ofCode Radiation Tra
0 Appbcataon(wbat All Nuclear F.c.....

proJectaIfacIbtlea at the
Sltellabl

B Code DeYeloper anNor LANL
SDODICH'

F Commercw. Propnetary, or Commercial
Other - • •

a Current OwrrlJrIVCIJAior LANUR8ICC
H Tecbmcal S...-.n ~ LANL
I Code platfonD(W~ UMX

PC I. ..:1 MaInframe)
1 I SYIteIIl UNIX,

Frequeacy oCU. {lloubDe, Occa.lonal
repeated UIe - It. OcclllODa1
use-O}

L eommODtl on expcneDCO 1fttll
dus lI01\ware, ease or
apphcatlOD, adoqUllC)' of
cIoc\1lDClltatloll prcmded,
kDowa erma or IIIUeS
Name _ PboDe manber of [N*: ........ code ....t ... developed
contact at LANL but .. al80 In ... at Sandia;

8anc11anomlna....... code for toolbox
conslderatlonl
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National Nuclear Security Administration

Savannah River Site
(Refer to Item I.c under DOE/EM)
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DOE Headquarters
Network Printing Service
This printer is the property of the United States Government
alld is for AUTHORIZED liSE ONL V. Support is pro\ided by the
Consolidated Servin' Center. Please taU 3-2500 for assistanee.

User:
Printer:

Date:

Time:

Sparkman
A01185 (146.138.62.40)

3/1812004

12:51:12 PM

Adding additional printers to your computer:
Headquarters Printers can be accessed via web browser at:
HTTP://PRINTERS
Click on the printer you want to connect to, then on the CONNECT link.

OR

Tbey can be accessed on your computer by selecting
START -> RUN .> and at the OPEN prompt typing:
\\PRINTERS
Click OK and a list of available printers should appear.
To add one, right click on it and select Connect.
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Sparkman, Debra R.

From: Greg Baker [GDBaker@pantex.doe.gov]

Sent: Thursday, March 18,200412:46 PM

To: MacDougall, Albert E (ALB); Sparkman, Debra R.; adamsde@ghf.myrf.net

Subject: In-Brief Change of location

Hello all;

The in-brtef on March 2200 will be In the East Conference Room--not the executive Conference Room.

I will answer any questions or meet anybody at pass and badge that would like me to show them where everything is located. Please call me at
3246 when you get here. That Is (806) 477-3246 from off slte.

Greg

3/1812004


