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L PURPOSE AND SCOPE

By providing a transparent (see glossary) record of information sources and analytical processes,
the National Spent Nuclear Fuel Program (NSNFP) engineering documentation enables those
who use NSNFP technical information to make an informed determination of its adequacy
relative to a specific use.

This procedure applies to documentation of technical information collected or developed by the
NSNFP that will be relied on to make key program decisions or to protect the safety of personnel
or the environment.

II. SUMMARY

This procedure provides instructions for the preparation and review of engineering design files,
technical reports, and scientific notebooks that document NSNFP engineering activities.
Engineering design files are appropriate for preservation of various forms of documentation (i.e.,
vendor information, drawings, test results, analyses, and correspondence) that are needed to
maintain a traceable history of engineering activities or results of checking. Scientific notebooks
are useful and appropriate for documenting engineering activities that require a high degree of
professional judgment or trial and error methods. Technical reports are used when technical
information is to be formally presented or made available to external organizations. This
procedure also provides instructions for the preparatlon and review of design input and interface
documents and for documentation of engineering analyses. This procedure mandates the use of an
approved version of the NSNFP Spent Fuel Database (SFD).

Test plans and software life cycle plans are addressed in NSNFP Procedures 11.01, Testing, and
19.01, Software Control, respectively.

III. PROCEDURE

A. All NSNFP Engineering Documentation

PSO Technical 1. Ensure all engineering analyses (i.e., calculations, models) and tests have been

Staff prepared and checked in accordance with NSNFP Procedures 3.03, Engineering
Analyses, and 11.01, Testing, respectively. Design and as-built drawings must
be developed and controlled accordingly.

2. Ensure analysis software is documented and checked in accordance with NSNFP
Procedure 19.01. Use an engineering design file to document individual hand |
checks of calculations obtained through methods not subject to NSNFP
Procedure 19.01.
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PSO Technical 3.
Staff

Select SFD references that comply with NSNFP Procedure 19.02, i.e.,
engineering analysis that supports the repository license application must rely on
a version of the NSNFP SFD that is approved specifically for license
application-related use.

Ungqualified data that are used as direct input to scientific analysis or performance
modeling that address safety and waste isolation issues shall be qualified at
appropriate times during scientific investigations and before relying on the data
to support the License Application (e.g., prior to submittal of the application to
the NRC), relying on the item for which the data were used as design input to
perform its function, or relying on the data to resolve safety or waste isolation
issues. External source data that are not identified as established fact and are
used as direct input to scientific analyses or performance modeling shall be
qualified.

One or a combination of the following methods shall be used in performing
qualification activities:

a. Determination that the controls under which the data were generated are
similar in scope and implementation to the QARD

b. Evaluation of corroborating data — Rationale for selecting one set of data
to corroborate another set of data shall be clearly explained and justified

c. Confirmatory testing
d. Peer review
e. Technical assessment to independently evaluate data, which includes one

or a combination of the following:
M Determination that the employed methodology is acceptable

2) Determination that confidence in the data acquisition or
developmental results is warranted

3) Confirmation that the data have been used in similar
applications.

The qualification process shall be planned and documented. Documentation
shall include:

a. The factors used in arriving at the choice of the qualification method(s)
b. The acceptance criteria used to determine if the data are qualified
c. The rationale for discontinuing any qualification methods abandoned

after the initiation of the qualification process
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PSO Technical
Staff 7.

4.8.

5.9.

6.10.

7.11.

8.12.

d. The decision as to the qualification of the data.

When acquired non-Q data are subsequently identified as necessary to support an
activity in which the QARD applies, that data may be used in the Q application
provided:

a. Prior review and approval be the responsible OCRWM line organization
director and the Director, Office of Quality Assurance, is obtained.

b. Planning for data use is adequately performed.

c. The data to be used is identified, controlled, and qualified (as described
in [IL.A.4, IILLA.5, and II.A.6 above).

Notify the Document Control Coordinator regarding the type of document being
prepared (see Attachment A) and obtain a document control number.

Request the responsible technical lead to designate a qualified technical reviewer.
For scientific notebooks, GO TO Step II1.B.

Prepare document by following the format and content criteria given in
Attachment A and satisfying the review criteria given in Attachment B.

GO TO Step IIL.C.

B. Scientific Notebooks

PSO Technical 1.
Staff

Create and use scientific notebooks as prescribed below:

a. Use a bound notebook with numbered pages.
b. Reserve blank space as needed for the insertion of future information.
c. Initial and date each entry, including corrections, as they are made. Note

the date of any work documented if different from the date of the entry.

d. Make any corrections to entries by drawing a single line through the
incorrect information, insert the correction date, the initials of the
individual making the correction, an explanation for the correction, or if
needed due to space limitations, a reference to the location of such
explanation.

€. When using logs and notebooks to support a scientific notebook,
reference them in the scientific notebook as supplemental records and
submit them for review and control as part of the records package with
the scientific notebook.
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o f. Request responsible technical lead to specify:
PR3 DéEhrhinatal
Stafaff ¢8 Any hold points and any associated release criteria
2 An interval for interim reviews of scientific notebook.
2. Record an initial entry that includes the following:
PSO Technical a. The document control number, title of the scientific notebook, and name
Staff of the responsible person.

b. The work scope, objective, proposed approach, technical methods and
tasks, and associated procedures or plans for the proposed activity or
reference to an approved test plan containing this information.

c. A listing of any computer programs, samples, or measuring and test
equipment to be used along with associated calibration and configuration
controls or reference to an approved test plan containing this
information.

d. A list of personnel expected to contribute to the notebook along with
examples of their signatures and initials.

3. In subsequent entries, document the following:
PSO Technical a. Engineering activities (i.e., tests, analyses, models)
Staff

b. Any deviations from planned actions or conditions, including changes to
methods, personnel, or other information in the initial entry

c. Results, observations, and interim conclusions.

4. Request designated reviewer to perform interim reviews as requested by the
responsible technical lead.
Designated 5. Review scientific notebook and any supplemental records to ensure the
Technical requirements of this procedure are being satisfied.
Reviewer

6. Document the review and any comments or suggestions by creating an entry in
the reviewed scientific notebook.

7. When notebook is full or activity is completed or terminated, perform the
following:

a.

Create a final notebook entry explaining the purpose for closing the
notebook and, if the activity and notebook will be continued, the
subsequent notebook identifier.

Draw a diagonal line through all blank space not consistent with the
format of the notebook and initial and date the line.
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PSO Technical 8. Transmit the completed notebook to quality records in accordance with NSNFP

Staff

Procedure 17.01

C. Document Control

1. Place document, except scientific notebooks, under document control by
processing in accordance with NSNFP Procedure 6.01.

PSO Technical a. Excluding internal NSNFP documents, compile copies of the relevant

Staff

IV.

VL

VIL

pages of the documents used as references in the NSNFP engineering
documentation, and label the reference documents with the
corresponding NSNFP engineering documentation number.

1. As an alternate to capturing a specific reference document,
obtain a written exception approved by the NSNFP PSO
manager.

b. Ensuring that the identity of each reference document is apparent,

provide the labeled reference document(s) or approved written
exception(s) to the NSNFP Document Control coordinator for inclusion
in the NSNFP nonquality-related project files.

2. Use Attachment B to determine the review criteria.

3. For scientific notebooks, use the guidance given in Section IILB in lieu of
Attachment A for format and content review criteria.

REFERENCES

None.

DEFINITIONS

Terms appearing in italics followed by the notation “see glossary” are defined in the NSNFP
Documents Manual Introduction and Glossary.

ATTACHMENTS

Attachment A, NSNFP Engineering Documentation Format and Content

Attachment B, NSNFP Engineering Documentation Review Criteria

QUALITY RECORDS

The following quality records generated as a result of this procedure require retention in
accordance with the identified classification and NSNFP Procedure 17.01.
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Lifetime

A. EDFs

B. Analyses Documentation (including Analysis Plan and documentation of validation of

any models)
C. Design Input and Interface Documents
D. Technical Reports
E. Scientific Notebooks.

Nonpermanent

None.
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VIII. PROCEDURE FLOW DIAGRAM

Ensure analyses (i.e., calculations, models)
and testing have been prepared and
checked in accordance with NSNFP procedures

!

Ensure analyses software has been used in
accordance with NSNFP procedures

/

Ensure that the SFD complies with
NSNFP Procedure 19.02

/

Obtain document control
number from DCC

/

Request responsible technical lead
to designate technical reviewer

Scientific
notebook
?

No Yes

Y

Prepare document

\

per Attachment A

Create scientific notebook

!

Perform interim reviews of
scientific notebook

Y

Complete scientific
notebook

i

v

Place under document control by processing in Transmit record in
accordance with NSNFP Procedure 6.01 accordance with NSNFP
and provide source documents to DCC Procedure 17.01

04-GA50465-06
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Attachment A

NSNFP Engineering Documentation Format and Content

Although the content for NSNFP engineering documents contains the same basic elements, the format
and level of detail may vary depending on its intended use and audience. Electronic copies of NSNFP
document templates that include formats, sample documents, including report covers, title and signature
pages, document headers, indexes, tables, and body text can be obtained from a NSNFP technical writer.

Table A-1 shows the sections that may be included in NSNFP engineering documents and identifies
whether the section is mandatory or optional based on the type of document being prepared. For all
documents, the sections included are to appear in the sequence shown. Table A-2 provides the content
criteria to be included in each of the identified sections. The document format and content criteria are
given for the following types of NSNFP engineering documentation.

Engineering Design File—Engineering design files (EDFs) are appropriate for preservation of various
forms of documentation (i.e., vendor information, drawings, test results, analyses, correspondence)
needed to maintain a traceable history of engineering activities or results of checking.

Engineering Analysis—Engineering analyses are used to document engineering processes and results for
NSNFP use. The EDF format may also be used for this purpose. When NSNFP engineering analyses are
to be used or disseminated externally, the analyses are typically documented in a technical report.

Technical Report—NSNFP technical reports may be used to provide formal documentation of a wide
range of engineering activities. Technical reports are used when technical information is to be formally
presented or made available to external organizations.

Design Input and Interface Document—Design input and interface documents (DIDs) are used to
identify design requirements, inputs, and interfaces necessary to enable appropriate control of design
activities.
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Attachment A

Table A-1. Engineering document formats.

Section

EDF*

Engineering Analysis

Technical Report®

DID*

Cover Page

0

M

Title Page

Revision Log

Signature Page

Abstract

Summary

Foreword

Acknowledgments

Contents

Acronyms

Definitions

Body

Purpose

Quality Assurance

Requirements and Constraints

olzlzlzlolololo|lo|o|o oo o |o

zlzlz|zlolo|lololololo o oo

ORIZIZIOIOOCi0oC|IoII I

Design Interfaces

Z
>

Z
>

Z
>

Inputs

Analysis

Conclusions

References

Bibliography

© |0 |0 |0 |0

© 0K IEIE

o |0 |C |0 |0

Appendixes and Attachments

)

)

0]

clololololzlzlzlz|lz|lzlolclololololo|o|o o |o

analysis document must be satisfied.
M=Mandatory
O=0Optional

NA= not applicable

a. If used to document an engineering analysis, content criteria (Table A-2) for all mandatory sections of an engineering
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Table A-2. Content criteria for NSNFP engineering documents.
Section Criteria for Content Reviewer

Cover Page For technical reports, the cover page from the NSNFP template, including { NSNFP Technical
the disclaimer on the back, is used without modification other than Writer
inserting the appropriate report title, date, and report and revision numbers
in the header.

The back of the cover page includes the following disclaimer,

“This document was developed and is controlied in accordance with
NSNFP procedures. Unless noted otherwise, information must be
evaluated for adequacy relative to its specific use if relied on to support
design or decisions important to safety or waste isolation.”

Electronic copies of the NSNFP report template including cover, title and
signature pages, and document headers are obtained from the NSNFP
technical writer.

Title Page For technical reports, the title page from the template is used without NSNFP Technical
modification other than inserting titles and dates specific to the document. | Writer
For technical reports, this is the first numbered page of the document.

Revision Log | The revision log contains areas for the revision number, DAR number, and | NSNFP Technical
issue date and is located on the back of the title page. Writer

Signature For technical reports, the signature page in the template is used without NSNFP Technical

Page modification other than insertion of the report title, publication date, and the | Writer
titles of those who must sign the document. The back of this page is blank.

Abstract If used, the abstract is clear, contains less than 500 words, and includes NSNFP Technical
key words and phrases to facilitate finding the document in literature Writer
searches. For technical reports, it begins on page 5, and the back is blank.

Summary The summary provides a linear condensation of the entire document Designated
including a brief but clear statement of the purpose and objectives, Technical
requirements and assumptions, the work performed, findings, Reviewer
recommendations, and conclusions. It should be limited to two pages or less.

For technical reports, this begins on an odd-numbered page.

Foreword Provides an introductory note covering the intent, background, or Designated
relationship to other works. For technical reports, this begins on an odd- Technical
numbered page. Reviewer

Acknowledg- | Credit is given here to sources of nonreferenced material and/or those who | Designated

ments assisted the author. For technical reports, this begins on an odd-numbered | Technical
page. Reviewer

Contents A listing of the major headings, figures, tables, appendixes, and NSNFP Technical
attachments along with the page numbers where they begin. For technical | Writer
reports, this begins on an odd-numbered page.

Acronyms An alphabetical listing of the acronyms used in the document. For NSNFP Technical
technical reports, this begins on an odd-numbered page. Writer
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Attachment A

Table A-2. (continued).

Section

Criteria for Content

Reviewer

Definitions

An alphabetical listing of definitions of terms with unique usage within
the report. For technical reports, this begins on an odd-numbered page.

NSNFP Technical
Writer

Body

Information is organized to clearly present the document content.

Note: The body of the document consists of sections, as determined by the
writer, to best achieve the intent of the document. As a minimum, the
sections below marked as mandatory are included. Sections and
subsections are formatted and numbered as shown in the NSNFP
document templates available from the NSNFP technical writer.

Designated
Technical
Reviewer

Purpose

Provide a clear explanation of the objective and intended use of the
document and information presented along with a summary of applicable
background information (i.e., conceptual designs, preliminary analyses or
designs, and information derived from experience) and, if appropriate, the
structure, system, or component to which the document applies along with
any constraints, caveats, and limitations.

Designated
Technical
Reviewer

Quality

Assurance

Procedures and any other management and quality assurance controls
applicable to the activities are identified and, as applicable, the basis for
concluding that any uncertainties are acceptable relative to the intended
use of the results. The following text shall be included as a minimum in
this section of the document.

“This document was developed and is controlled in accordance with
NSNFP procedures. Unless noted otherwise, information must be
evaluated for adequacy relative to its specific use if relied on to support
design or decisions important to safety or waste isolation.

“The NSNFP procedures applied to this activity implement
DOE/RW-0333P, ‘Quality Assurance Requirements and Description,” and
are part of the NSNFP QA Program. The NSNFP QA Program has been
assessed and accepted by representatives of the Office of Quality
Assurance within the Office of Civilian Radioactive Waste Management
for the work scope of the NSNFP. The NSNFP work scope extends to the
work represented in this report.

“The current, principal NSNFP procedures applied to this activity include
the following;

®  NSNFP Procedure 6.01, ‘Review and Approval of NSNFP Internal
Documents’

e NSNFP Procedure 6.03, ‘Managing Document Control and
Distribution’

¢ NSNFP Procedure 3.04, ‘Engineering Documentation.””

NSNFP QE

Requirements
and
Constraints

Applicable requirements (i.e., regulatory, functional), codes, standards,
and criteria (design, test, and acceptance criteria) are specified along with
references to their sources.

NSNFP QE
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Attachment A
Table A-2. (continued).

Section Criteria for Content Reviewer
Design Organizations that will participate in the design activity are identified, and | Designated
Interfaces their respective responsibilities are defined. Technical

Implementing documents applicable to each of the participating Reviewer

organizations are identified.

Processes are specified for ensuring transmittals of design information
across interfaces are documented and for ensuring the status (i.e.,

requiring further development, review, analysis, approval) of information
is identified.
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Table A-2. (continued).
Section Criteria for Content Reviewer
Inputs Inputs and assumptions relied on in the design or to reach the conclusions | Designated
of the document are clearly identified and justified, adequately represent Technical
the intended properties, and are appropriate based on the intended use. Reviewer
Inputs include:
— All conditions, assumptions (including those that must be verified as
design proceeds), and other parameters explicitly or implicitly relied
on in the design calculations and conclusions
— Sufficient detail to form a consistent basis for design decisions,
accomplishing design verification, and evaluating design changes.
—  Documentation includes sources and rationale along with any
constraints, bounds, or limits on the inputs. Where data originates
from the alternate use of suppliers without a documented QA
Program, said data are unqualified, and if used as input produce
unqualified output. Unqualified data may be used in scientific
investigation provided traceability to its status as unqualified data is
maintained. Unconfirmed assumptions or inputs based on
unconfirmed assumptions (i.e., or not adequately justified) are noted
as requiring confirmation.
Analysis Provides a description of systems, processes, or phenomena analyzed and | Designated
the scientific, engineering, and mathematical concepts and principles on Technical
which the analyses are based. Discussion and references to applicable Reviewer

literature and background are provided along with a description of
calculations, models, or other analytical processes used to translate the
inputs into the outputs. Any outputs that rely on inputs requiring
confirmation are identified.

Justification is provided for the selection and use of any models; including
parameter inputs, assumptions, idealizations, simplifications, initial and
boundary conditions, and expected sources of uncertainty. As applicable,
complete a detailed discussion of (a) the conceptual model; (b) the results
of testing, sensitivities, and calibration; and (c) the model validation
criteria and methods for conducting model validation, the specific tests
conducted, and results of those tests (or alternative validation method) are
included.

Include a discussion of mathematical and numerical methods that are used
in the model, including governing equations, formulas, and algorithms as
well as their scientific and mathematical bases.

Verify that design meets requirements.
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Table A-2. (continued).
Section Criteria for Content Reviewer
Conclusions | A summary is given of the analysis or modeling activity along with the Designated
conclusions and any decisions or recommendations, including Technical
uncertainties and any restrictions for subsequent use. The conclusion Reviewer
includes justification that the results and associated uncertainties are
adequate relative to their intended use and addresses the implications of
any unconfirmed assumptions and associated uncertainties.
The conclusions and results are reasonable relative to the inputs and
processes. Quantitative and/or qualitative acceptance criteria for
determining that prescribed activities have been satisfactorily
accomplished and that prescribed results have been satisfactorily attained.
Impact of the conclusions of the analyses on previous designs or decisions
is discussed.
References References relied on to support the conclusion are included either in a Designated
separate section at the end of the document or, for longer documents, at Technical
the end of each section. Reviewer
Draft documents and personal communications are listed as footnotes.
References and other citations in the documentation include sufficient
information to ensure traceability. When feasible, citations should include
the specific page and/or the figure, table, or equation identifier. SFD
references that comply with NSNFP Procedure 19.02, i.e., engineering
analysis that supports the repository license application must rely on a
version of the NSNFP SFD that is approved specifically for license
application-related use.
Bibliography | References and other relevant documents not called out within the text of | Designated
the document are included in a separate section. Technical
Reviewer
Appendixes Self-contained supplementary information that is lengthy or cannot be NSNFP Technical
and conveniently included within the main text of the document such as Writer
Attachments | vendor information, photographs, drawings, computer output, is placed at

the end of the report. Appendixes and attachments are referred to within
the body of the EDF and have their own title sheet and, if needed, their
own contents, acronym list, and references.
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Attachment B

NSNFP Engineering Documentation Review Criteria

Criteria for Content

Reviewer(s)

Objectives, scope, and applicability are appropriate for the activity. The
applicable Work Breakdown Structure title and number are referenced.

Designated Technical Reviewer

Organizations and technical disciplines affected by the document have been
identified and included in the review.

Designated Technical Reviewer

Sufficient detail is provided to ensure traceability and to enable a technically
qualified individual to understand the document, to verify its adequacy, and
to reproduce the processes and obtain comparable results without recourse to
the originator.

Designated Technical Reviewer

Essential methods, materials, and equipment are identified.

Designated Technical Reviewer

For design documents, sufficient detail is provided to enable design, and
fabrication to be properly performed; and appropriate test, inspection, and
acceptance criteria are provided; and design verification has been performed
in accordance with NSNFP Procedure 3.01, Design Control.

‘ Designated Technical Reviewer

Title and document control number (or other identifying information) appear
on every page of the document, and document is traceable to the structure,
system, or component to which it applies.

NSNFP Quality Engineer

Models used are identified and validated commensurate with their use and
importance within the analyses.

Designated Technical Reviewer

Content criteria for all mandatory document sections (see Tables A-1 and
A-2 of this procedure) are satisfied. Assumptions are adequately described,
justified, and (where appropriate) validated as the design proceeds.

Designated Technical Reviewer

Format is consistent with current NSNFP guidelines.

NSNFP Technical Writer

If software was used, ensure documentation:

— Specifies the software (including version and release number)
sufficiently to ensure traceability.

—  Confirms that the software used is the current controlled version.

— Documents independent review and approval that software is
suitable for the problem being solved and that its use is within its
range of validation.

— Documents that hardware and installation are consistent applicable
user documentation.

Designated Technical Reviewer

Document is organized and formatted appropriately.

NSNFP Technical Writer
(Technical reports only)

The scientific approach and technical methods (including scaling laws) are
appropriate for the problem, have been correctly applied, and associated
calculations have been properly performed. Verify design inputs during
design reviews.

Designated Technical Reviewer

Documentation has been prepared in accordance with this procedure.

NSNFP Quality Engineer

The documents meets the format and content criteria in Attachment A for its
document type

NSNFP Quality Engineer
Designated Technical Reviewer

The extent and results of the checking is complete and documented as
required by the analysis plan developed in accordance with NSNFP
Procedure 3.03.

Designated Technical Reviewer




