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STATEMENT OF WORK
Rev. 1 dated 7/28/2011

TITLE: TRACE Applicability to Anticipated Operational Occurrences in BWR's

I. BACKGROUND

Two of the major components of the staffs reactor systems analysis suite are the TRAC/RELAP
Advanced Computational Engine (TRACE1) system thermal hydraulics code and the PARCS 2

reactor physics nodal code. TRACE is a best estimate reactor system thermal hydraulics code
that is used for the analysis of transient and steady-state behavior in light water reactors.
PARCS is used to simulate three-dimensional (3-D) steady-state core neutronics and fuel
depletion. The TRACE/PARCS combination is used for the analyses of normal operations and
transients, the analyses to support resolution of generic issues, evaluation of emergency
procedures and accident management strategies, confirmation of licensee's analyses, testing
the fidelity of NRC simulators, training exercises for NRC staff, and supporting analyses for the
certification review of advanced reactor designs.

TRACE V5.0 has been largely assessed for Pressurized Water Reactor (PWR) and Boiling
Water Reactor (BWR) loss-of-coolant accidents. However, to support application of TRACE to
the Anticipated Operational Occurrences (AOO's) that may occur during BWR operation,
TRACE assessment needs to be performed against additional separate effects tests and
integral effects tests.

I1. OBJECTIVE

The objective of this work is to assess the performance of TRACE against data applicable to
BWR AOO's. New assessment problems for TRACE will be developed against experimental
facilities, using the following guidelines.

General Requirements for Development Assessment

Developmental assessment (also known as validation testing) is a part of code quality
assurance procedures outlined in "Software Quality Assurance Procedures for NRC Thermal
Hydraulic Codes," NUREG-1737. In the developmental assessment process, code-calculated
results are compared either to analytical results, or experimental results, or other acceptable
code calculation. Developmental assessment shall contain the following activities:

1. Identification of the phenomena occurring in the test facility. This requires careful study of
the test facility, experimental procedure, and experimental data. The report shall include a

1TRACE is an acronym for "TRAC (Transient Reactor Analysis Code) RELAP (Reactor
Excursion and Leak Analysis Program) Advanced Computational Engine."

2PARCS is an acronym for "Purdue Advanced Reactor Core Simulator."
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description of the facility, experimental procedure, and discussion of the measurement
uncertainty, interpretation of the data, and the effect of the uncertainty on the data and their
interpretation.

2. Development of the input deck. This requires familiarity with the TRACE User Guide and
an understanding of the phenomena in order to capture important phenomena governing
the process. The report shall include nodalization diagrams, as needed, a listing of the
input deck, and discussion and justification of options used to construct the input deck.

3. Development of the acceptance criteria. Acceptance criteria permit acceptance of results
calculated by the code when compared to experimental data. It requires careful study of
the experimental data to distinguish measurement uncertainty from random behavior of the
data, especially during two-phase flow. As explained in NUREG-1737, the acceptance
criteria can be qualitative or quantitative. Appendix C of NUREG-1737 presents sample
acceptance criteria. The report shall include a discussion of the development of the
acceptance criteria used for this project.

4. Comparison of Code Calculations with the Test Data. This requires running the code with a
selected version of the code and comparing the results with test data. If comparisons
indicate that the acceptance criteria are met, then the code results are acceptable. If they
do not meet the acceptance criteria, sensitivity calculations may be required. Sensitivity
calculations may be needed in order to capture phenomena more accurately. These
calculations are performed using different nodalization schemes or choosing more
appropriate options. Changes to the input deck to perform sensitivity calculations should
be discussed and justified. If sensitivity calculations indicate a better agreement with the
test data and that acceptance criteria are met, new user guidelines better capturing the
phenomena should be prepared. The report shall include discussions of comparisons of
code calculations with the test data, including whether or not acceptance criteria are met. If
the criteria are not met, the report shall also include discussion of the need for sensitivity
calculations, and if sensitivity calculations are performed, the report shall also include a
description of the calculated results and new user guidelines, if applicable.

Ill. SCOPE OF WORK

Task 1.- New TRACE Assessments.

To expand the validation base for BWR AOO's, new assessment problems for TRACE shall be
developed for the FRIGG and FIST tests, the BFBT transient, and the Christensen tests.

In the case of the FRIGG and FIST series of tests, several developmental assessment problems
have already been performed, and this effort will extend the existing assessment for an
additional series of tests. With guidance and interaction with the Project Manager (PM), several
parameterized TRACE models will be selected and developed from each of several classes of
runs that were meant to capture certain phenomena.

In the case of FRIGG experiments (Reference 1), several TRACE models will be developed
from the Natural Circulation Tests, the Stability Tests, and the Void Fraction Tests that have not
been completed so far. Such a test matrix may include, but be not limited to the following series
of runs.
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Table 1: FRIGG Tests

Test Series
FRIGG-Natural Circulation Tests 601147-157; 601158-

167; 601168-174
FRIGG-Stability Tests 601205-210
FRIGG-Void Fraction Tests 613127, 613130,

613005, 613006

In the case of FIST series of experiments (References 2 and 3), more TRACE models and
comparisons will be made for the transient and ATWS (Anticipated Transient Without SCRAM)
cases that have not been completed. Such a test matrix may include the following runs.

Table 2: FIST Tests

Test Series
FIST 6SB2

6SB2B
4PMC1
6PMC1
6PMC2
6PMC2A
6PMC3-A2
6PMC3-B
6PMC3-B2

For the Christensen--Subcooled Boiling test (Test #15) (Reference 4), a new assessment
problem (TRACE input deck and comparison report) will be developed from the experimental
data and reports.

For the case of the BWR Full-Size Fine-Mesh Bundle Tests (BFBT) the transient problems of
both Phase I and I will be performed, with the TRACE input decks being developed from the
problem benchmark specifications (References 5). Comparisons will be made to the measured
critical power and void distributions.

Table 3: BFBT Tests

Test Series
BFBT-Phase I Exercise 3
BFBT-Phase II Exercise 2

The following steps shall be taken in developing these assessments:

A) Develop a TRACE input deck.
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1) Simulate the tests case and compare the code predicted results to the applicable
experimental data. Develop AVScript inputs for each test run so that the same test condition
can be simulated easily with newer versions of the TRACE code.

C) Using the general guidelines above, produce a technical report 1) containing short
descriptions of the relevant parameters of the test facility and 2) describing the phenomena
occurring in the run, 3) discussing why the input deck with selected nodalization and options
should capture the phenomena, 4) discussing comparisons of the TRACE calculations with the
test data, 5) providing details of the TRACE calculations and discussing the acceptability of
these calculations. If the code does not run or some errors are discovered, these problems will
be communicated to the NRC. The NRC staff will resolve these problems
within a period of time which will be negotiated. If the correction of these errors cause some
delays in delivery of final products, the NRC PM will initiate appropriate modifications as
necessary. These reports will be prepared first in a draft form for review by NRC. It will be
issued in a final form after the contractor resolves the comments.

For the above problems, if digitized experimental results are not available from the NRC
Reactor Safety Data Bank (or equivalent source), then it may be necessary to scan the
historical reports of the experiments and digitize the data with specialized software. In the case
of the FIST and FRIGG series experiments, existing TRACE input decks and assessment
reports are already available for parts of the series.

If, through these exercises, it is determined that the selected test series aren't available (or else,
for whatever reason, don't capture the phenomena desired for a BWR AOO), a comparable test
case shall be substituted with the permission of the PM.

Estimated Level of Effort: 10 S-M
Estimated Completion Date: 12 months after contract initiation.

Expected milestone deliverables and due dates:
- Draft assessment matrix.

a Due: 2 months after contract initiation
- Draft input decks, assessment results, draft report, and AVScripts.

• Due: 10 months after contract initiation
- Final input decks, assessment results, report, and AVScripts.

* Due: 12 months after contract initiation

Task 2 - Modified TRACE Assessments

Contractor shall increase the level of effort by 120 staff-hours for Task 2.
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During the analysis of the BFBT bundle, it was determined that the TRACE (V5.333) results
depended upon the definition of the hydraulic diameter (wetted vs. heated) within the fuel
bundle when the Biasi critical quality correlation was employed. A code error in TRACE was
discovered in which the heated perimeter was incorrectly calculated. This task will be expanded
to explore the significance of this finding for the other tests (FIST, FRIGG, Christensen, and
BFBT) with the updated TRACE version.

ORIG. LEVEL OF EFFORT: 1600 staff-hours (10 staff-months)

MOD LEVEL OF EFFORT: 1720 staff-hours

Task 3 - Final Input Decks, Assessment Results, Reports and AV Scripts

The contractor shall incorporate the results of these sensitivity tests, along with staff input and
comment, into the final report.

LEVEL OF EFFORT:

Deliverable Schedule:

70 staff-hours

Deliverable Completion Date

TRACE Assessments 5 weeks after contract modification.

Final Input Decks, Assessment Results, Reports and AV 4 weeks after completion of Task 2.
Scripts

Final Report (including resolving any NRC comments) 2 weeks after receipt of comments.

TOTAL LEVEL OF EFFORT FOR MODIFICATION: 190 staff-hours

REFERENCES

1. 0. Nylund, K. M. Becker, R. Eklund, 0. Gelius, A. Jensen, D. Malnes, A. Olsen,
Z. Rouhani, F. Akerhielm, "FRIGG Loop Project: Hydrodynamic and Heat Transfer
Measurements on a Full-scale Simulated 36-rod BHWR Fuel Element with Non-uniform
Axial and Radial Heat Flux Distribution." FRIGG-4, R4-502/RL-1253, Sweden, 1970.

2. W. S. Hwang, Md. Alamgir, and W. A. Sutherland, "BWR Full Integral Simulation Test
(FIST) Phase 1 Test Results," NUREG/CR-3711, EPRI NP-3602, GEAP-30496, September
1984.
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3. A. G. Stephens, "BWR Full Integral Simulation Test (FIST) Program Facility Description
Report," NUREG/CR-2576, EPRI NP-2314, GEAP-22054, September 1984.

4. K.E. Carlson, R.A. Riemke, S.Z. Rouhani, R.W. Shumway and W.L. Weaver,
RELAP5/MOD3 Code Manual Volume IIll Developmental Assessment Problems (DRAFT),
EG&G Idaho, Inc., NUREG/CR-5535, EGG-2596, Volume III, June 1990.

5, B Neykov, F. Aydogan, L. Hochreiter, K. lvanov, H. Utsuno, K. Fumio, E. Sartori,
OECD/NRC Benchmark Based on NUPEC BWR Full-Size Fine-Mesh Bundle Test (BFBT)
Benchmark: Volume I: Specifications. NEA Nuclear Science Committee/NEA Committee on
Safety of Nuclear Installations. May 2005. NEA/NSC/DOC(2005)5 Version 02.

IV. RESEARCH QUALITY

The quality of NRC research programs are assessed each year by the Advisory Committee on
Reactor Safeguards. Within the context of their reviews of RES programs, the definition of
quality research is based upon several major characteristics:

Results meet the objectives (75% of overall score)
Justification of major assumptions (12%)
Soundness of technical approach and results (52%)
Uncertainties and sensitivities addressed (11 %)

Documentation of research results and methods is adequate (25% of overall score)
Clarity of presentation (16%)
Identification of major assumptions (9%)

It is the responsibility of the contractor to ensure that these quality criteria are adequately
addressed throughout the course of the research that is performed. The NRC project manager
and technical monitor will review all research products with these criteria in mind.

V. TECHNICAL AND OTHER SPECIAL QUALIFICATIONS REQUIRED

The contractor shall provide personnel that are experienced in thermal-hydraulic analysis as it
applies to the nuclear industry, recent familiarity with TRACE plant model development, and
some historical knowledge of other systems thermal hydraulic codes such as TRAC-BF1 or
RELAP. The thermal-hydraulic analyst must also have a working knowledge of AVScript.

It is the responsibility of the contractor to assign technical staff, employees, subcontractors, or
specialists who have the required educational background, experience, or combination thereof
to meet both the technical objectives of the work specified in this SOW. In addition, the
contractor and personnel assigned to this work must be approved for handling and working with
proprietary information.

The use of key personnel and any proposed change to key personnel on this contract is subject
to the NRC project manager's approval. This includes proposed use of principal persons (i.e.,
key contributors) during the life of the contract.
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For any work to be subcontracted or performed by consultants to the contractor, the contractor
shall obtain the NRC project managers written approval of the subcontractor or consultant prior
to initiation of the subcontract effort. Conflict of interest considerations shall apply to any
subcontracted effort.

Site access will not be required for this effort.

VI. PERIOD OF PERFORMANCE

The period of performance for this contract is October 1, 2009 to September 30, 2010

VII. PUBLICATIONS NOTE

RES encourages the publication of the scientific results from RES sponsored programs in
refereed scientific and engineering journals as appropriate. If the laboratory proposes to publish
in the open literature or present the information at meeting in addition to submitting the required
technical reports, approval of the proposed article or presentation should be obtained from the
NRC Project Manager. The RES Project Manager shall either approve the material as
submitted, approve it subject to NRC suggested revisions, or disapprove it. In any event, the
RES Project Manager may disapprove or delay presentation or publication of papers on
information that is subject to Commission approval that has not been ruled upon or which has
been disapproved. Additional information regarding the publication of NRC sponsored research
is contained in NRC Management Directives 3.7, "NUREG Series Publications," and 3.9, "NRC
Staff and Contractor Speeches, Papers, and Journal Articles on Regulatory and Technical
Subjects."

If the presentation or paper is in addition to the required technical reports and the RES Project
Manager determines that it will benefit the RES project, the Project Manager may authorize
payment of travel and publishing costs, if any, from the project funds. If the Project Manager
determines that the article or presentation would not benefit the RES project, the costs
associated with the preparation, presentation, or publication will be borne by the contractor. For
any publication or presentations falling into this category, the NRC reserves the right to require
that such presentation or publication will not identify the NRC's sponsorship of the work.

NEW STANDARDS FOR CONTRACTORS WHO PREPARE NUREG-SERIES MANUSCRIPTS

The U.S. Nuclear Regulatory Commission (NRC) began to capture most of its official records
electronically on January 1, 2000. The NRC will capture each final NUREG-series publication in
its native application. Therefore, please submit your final manuscript that has been approved by
your NRC Project Manager in both electronic and camera-ready copy.

All format guidance, as specified in NUREG-0650, Revision 2, will remain the same with one
exception. You will no longer be required to include the NUREG-series designator on the bottom
of each page of the manuscript. The NRC will assign this designator when we send the camera-
ready copy to the printer and will place the designator on the cover, title page, and spine. The
designator for each report will no longer be assigned when the decision to prepare a publication
is made. The NRC's Publishing Services Branch will inform the NRC Project Manager for the
publication of the assigned designator when the final manuscript is sent to the printer.
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For the electronic manuscript, the Contractor shall prepare the text in Microsoft Word, and use
any of the following file types for charts, spreadsheets, and the like.

File Types to be Used for NUREG-Series Publications

File Type File Extension

Microsoft®Word® .doc

Microsoft® PowerPoint® .ppt

Microsoft®Excel xIs

Microsoft®Access .mdb

Portable Document Format .pdf

This list is subject to change if new software packages come into common use at NRC or by our
licensees or other stakeholders that participate in the electronic submission process. If a
portion of your manuscript is from another source and you cannot obtain an acceptable
electronic file type for this portion (e.g., an appendix from an old publication), the NRC can, if
necessary, create a tagged image file format (file extension.tif) for that portion of your report.
Note that you should continue to submit original photographs, which will be scanned, since
digitized photographs do not print well.

If you choose to publish a compact disk (CD) of your publication, place on the CD copies of the
manuscript in both (1) a portable document format (PDF); (2) a Microsoft Word file format, and
(3) an Adobe Acrobat Reader, or, alternatively, print instructions for obtaining a free copy of
Adobe Acrobat Reader on the back cover insert of the jewel box.

VIII. MEETINGS AND TRAVEL

There will be an initial program kick-off meeting upon contract award. There will also be a
program review meeting mid-way through the POP. Both meetings will be held at the NRC
headquarters in the Rockville, MD area. In these meetings, travel will be allowed by two
contractor staff members (the PI and one additional contractor staff).



Appendix A

Special Requirements:

All code development activities must follow principles described in NUREG-1737 and adhere to
the Programming Guidelines and Design Philosophies as outlined on the TRACE Development
website https://trace.nrc.qov. The contractor shall prepare a Software Requirements Document
(SRD) (using an established NRC Framemaker template), Test Plan, and Software Design and
Implementation Document (SDID) before implementing new models or features and submit
them to NRC for their approval. Upon approval of the SRD and SDID, the contractor shall
implement the changes. The results of the programming effort shall be documented in a
Completion Report. The contractor does have the freedom to combine these documents, where
appropriate and with NRC approval. It is important is that the relevant topics belonging to each
document be addressed and formally communicated.

All code transmittal packages shall be generated using the buildTransmittal.pl perl script and
shall include the following:

0 SQA documentation
0 Patch files to the TRACE source in diff format
0 Modified source files
a HTML summary file explaining the nature of the changes and testing
0 Modified test input files (if any)
* Newly added test input decks (if any)
9 HTML results of the testSummary.pl script (generated for the regression test set)
a AVScript input files (if applicable)
* Scripts or programming tools that might have been used/generated in the course of

completing the update

If changes to the code manuals are required in conjunction with a particular update, the
contractor may be asked by NRC to make those modifications in addition to the SQA
documentation outlined above. Regarding this issue, it is NRC's expectation that the contractor
shall become familiar with the content of each chapter in each manual so that manual changes
are applied comprehensively and at a level of detail similar to the content that surrounds the
modified or added text. The contractor shall ensure that inconsistencies between various
sections of content (either in thought or in nomenclature) are not introduced.

Changes to manuals shall generally be made to the on-line, official electronic files directly. In
cases where this practice is either not prudent or not possible, the contractor shall use
Framemaker's built-in change bar feature to call out modifications to make it easier for NRC
staff to integrate those changes into the official electronic files at the appropriate time.

The NRC will not consider it acceptable to submit graduate theses as the final product of
research. All final assessment reports shall use NRC-supplied Framemaker templates and in
accordance with the specifications provided in the Statement of Work.



-2-

The development of all assessment input problems shall be accompanied by the development
of a calculation notebook that justifies the use of every value provided in the model. For every
value, the calculation notebook shall answer the questions such as

* What is it?
* Why was it chosen?
" What did you have to assume?
* How was it calculated? and/or
* Where did it come from?

The calculation notebook shall be prepared in an electronic format using a template to be
provided by the NRC.



Appendix B

TRACE Standard F90
Programming Practices and

General Design Philosophies

Last updated: 12/07/2005

Developers shall adhere to these practices for all new coding. Please send feedback to
Christopher. MurravycDnrc..ov. Improper style in old coding will be corrected as resources permit.

* Write GOOD requirements - see

http://www.incose.org/workgrps/rwg/writing.html for some online guidelines

* All code SQA reports and code documentation shall be prepared and submitted to NRC in

Framemaker format. Equations shall be generated using Framemaker's built-in equation tools.
Line and vector-based diagrams shall be generated using Framemaker's built-in drawing tools.
In cases where this is not possible, the original picture files shall accompany the document and
be in a format editable by common drawing tools (eps, svg, mif, pdf, cdr). Use encapsulated
postscript (eps) only as a very last resort - we expect developers to employ modem drawing
tools that will not lead to this limitation. For engineering plots, ACGrace is the preferred program
for generating such plots. Save them to mif format for importing into a Framemaker document.
Plots shall NOT be imported as bitmap images (use vector formats instead. For raster/bitmap
pictures, the image may be inserted directly into the document, but the transmittal shall include
the image in its own file in a standard format (gif, png, or jpg).

* All new variables will be explicitly typed, and all new routines shall include IMPLICIT NONE

statements.

* Implement a standard KIND representation for Integers and Reals

+ Always insert the line "USE IntrType" after the MODULE statement, or for any subprograms
that are not module procedures, after the SUBROUTINE or FUNCTION statement. If IntrType is
declared at the module level, there is no need to include it within the CONTAINed subroutines.

+ Begin all definitions of real variables with "REAL(sdk)"

+ Begin all definitions of integer variables with "INTEGER(sik)"

* All use of real and integer constants should be implemented with the _sdk and _sik kind type

parameters

+ For example, use 2_sik instead of just 2, or 1.0e+10_sdk instead of 1.0d+1 0, etc

'Do not use continuation lines inside of variable declaration statements

'When declaring a variable of TYPE POINTER, ALWAYS initialize it with
the => NULLO syntax.
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* Get in the habit of using default initialization whenever variables are declared, but keep in
mind that use of this syntax implies the SAVE attribute for any variable for which this is done.

Developers should get in the habit of using the ONLY syntax in their USE statements. This
prevents unintended variables from coming into scope and preventing the compiler from
detecting instances where a local variable is undeclared or an unintended global variable is
used mistakenly (as can happen with variables like cco when cutting and pasting code).

* Developers should always strive for object-oriented designs. What does this imply? It means

that coding should be data-centric. In other words, design the data structure first. Make it flexible
enough to handle all possible situations for which you could ever envision needing it. Once an
effective data structure is fleshed out, on paper, begin to think about methods that operate on
that data structure. As a minimum, there ought to be constructor/initialization and destructor
methods for the data structure as a whole and any substructure pointer or allocatable arrays
that might exist. Make the data structure PRIVATE to the module of interest. Access to the data
structure shall only be through subroutines or functions. Factor these ideas into your proposals
and predictions about time and cost. NRC will expect it. The penalty with these sorts of designs
is in run-time speed, so there may be situations where such designs don't make sense but a
developer's priorities should be object-oriented first, run-time second. Speed can always be
recaptured in the next generation of processors or by optimizing other aspects of the code. If
resource permit, some prototyping of various methodologies to understand the exact
costs/benefits would be appropriate.

* All dummy arguments and important local variables should be declared within their own TYPE

declaration declaration statements.

* The INTENT of all dummy arguments should be declared in all new coding

* Do not use bare END statements

* All Fortran statements, attributes, intrinsic subprograms, and logical operators in new coding

shall be in all upper case.

REAL(sdk), POINTER, DIMENSION(:,:):: a, aa

IF ( i.GT.j ) THEN

Leading and trailing underscores shall not be used in any names (due to the potential for
name mangling issues during linking), but underscores in the middle of names are allowed.

* Variable, file, and procedure names will be long enough to be self-documenting, within

reason, with a suggested limit of 15-20 characters

* All new variable names shall have the first letter of each sub-element capitalized except the

first, as in pipeData.

* All derived type names shall end in "T", as in pipeDataT.
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* Module and subprogram names will begin with a capitalized letter, but don't change old

subprogram names.

* All new coding shall be structured, with an indentation level of three spaces.

DO i = 1,n

DOj = 1,n

IF (i.gt.j) THEN

a(ij) = - aa(j,i)

ELSE

a(ij) = aa(ij)

ENDIF

ENDDO

ENDDO

* Use IF-THEN-ENDIF instead of IF (condition) statement

* "GOTO" statements shall be used sparingly, if at all. Instead, programmers should use IF-

THEN-ELSE, SELECT CASE, CYCLE, EXIT, and internal subprograms as appropriate

* Use standard F90 free format code style with the following exceptions:

" a limit of 110 columns per line

" Source code should generally start in column 7. Columns 1-6 are to be reserved for
statement labels. This does not apply to comments and MODULE statements.

"Comments lines are indicated with a "1" in column 1.

"Comments that serve to delineate, summarize, and/or clarify larger multi-step algorithms shall
be indented one or two spaces.

* Comments that serve to clarify the intent of and/or summarize small blocks of code shall be

given the same indentation level as that code.

" Comments shall be offset by at least one blank line from the previous F90 statement.

" Never place a comment at the end of a continued line (illegal Fortran).
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Try not to ever use multi-line statements. It makes writing scripts to parse FORTRAN more
difficult and invalidates line coverage profiling studies.

* End-of-line comments should not be used except in context of data type declaration

statements or where a brief comment on the same line as the statement clearly accentuates
and improves the readability and intent of the IF statement or block that follows, ala

INTEGER(sik):: height = 0.0_sdk ! height of the cell

or

IF (fillTab(cco)%flowin .GE. 0.0d0) THEN !Determine donor cell mixture.

* Comment blocks should generally not be longer than a dozen lines (additional information can

go in the programmer's manual, and/or the SDID subroutine report).

* Authorship information shall be included for each new subroutine that a developer creates or

rewrites from scratch. When significant, well defined blocks of changes (on the order of
100 lines or more) are made to an existing subroutine, a note should be placed directly beneath
the existing authorship info (or below the subroutine purpose if it doesn't) denoting the name,
organization, date and quick description of the modifications. Authorship info should not be
provided when the changes are spread out (i.e. not in well defined blocks) - even if they
significantly modify some behavior of the algorithm contained therein - although the subroutine
description should be checked for accuracy and modified when appropriate.

* The following standard template should be used for each new subroutine that is developed (a
plug-in to Visual Fortran has been created which can create this automatically):

SUBROUTINE SampleSub0

USE IntrType
IMPLICIT NONE

The purpose of this routine is to <<Insert Description here>>

l Programmed by Name, Organization, Date (Month/Year)

Subroutine Argument Descriptions:

Variable Declarations:

RETURN

END SUBROUTINE SampleSub

When making a change, in general do not comment out the old coding but instead delete it.

* Do not surround your coding with your initials - it just uglifies the code.
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* Never use COMMON. Use a MODULE and corresponding USE instead.

* Never use EQUIVALENCE. Use POINTERs if you must, but better practice is to redesign so

pointers are not necessary.

* All code shall be standard F90 - no use of non-standard compiler extensions or preprocessor

definitions are allowed.

* If available in the compiler, all code should be developed with strict F90 standards checking

and array bounds checking turned on. Also, compiler flags should be engaged which check for
any unused variables and uninitialized variables. If any unused variables are located in a routine
that a developer touches, then he or she shall remove them.

* If a new subroutine is added to the code outside the scope of a MODULE statement, then an

explicit interface to that routine should be created. This allows the compiler to handle checking
of the argument lists at compile time.

* Developers shall remove any unused subroutines which are created as a result of their

efforts.

* When incorporating legacy code from other computer codes into TRACE, every effort should

be made to clean that code up and make sure it conforms to the stylistic rules and design
philosophies outlined in this document.

When preparing an SRD for a particular development project, the requirements should take into
account the planned update's effect on or interaction with such areas as:

+ restart processing

+ CSS controllers

+ control system

+ exterior component and other parallel programming interfaces

+ timestep backup flow logic

+ SNAP and/or VEDA
+ English units

* Any modification or enhancement of intercomponent transfer of information should never

involve direct modification of bd array elements. All transfer should be arranged during the
initialization phase of the calculation (module SysService) through the system service transfer
tables.


