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Abstract

This report provides the results of comparisons of the cited and latest versions of ANS, ASME, AWS, and NFPA
standards cited in the-NRC Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power
Plants (NUREG 0800) and related documents. The comparisons were performed by Battelle Padﬁ'c I\.Iorthwest
Laboratories in support of the NRC’s Standard Review Plan Update and Development Program. Significant changes
to the standards, from the cited version to the latest version, are described and discussed in a tabular formzft for each
standard. Recommendations for updating each citation in the Standard Review Plan are presented. Tec.hmcal
considerations and suggested changes are included for related regulatory documents (i.e., Regulfftory.Gmdes and the
Code of Federal Regulations) citing the standard. The results and recommendations presented in this document have

not been subjected to NRC staff review.

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof,
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EXECUTIVE SUMMARY

Background and Purpose

This report provides the results of comparisons of the cited and latest versions of ANS, ASME, AWS, and NFPA
standards cited in the Nuclear Regulatory Commission (NRC) Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants (NUREG 0800) and associated Regulatory Guides and Code of Federal
Regulations (CFR) sections. The comparisons were performed by Battelle Pacific Northwest Laboratories in support
of the NRC’s Standard Review Plan Update and Development Program (SRP-UDP) under JCN L-2013, and will be
used by the NRC to evaluate whether the SRP citations to ANS, ASME, AWS, and NFPA standards should be
updated. The report will also afford nuclear plant vendors, utilities, and the public an opportunity to review and
provide comments on the rationale and supporting documentation for updating citations to ANS, ASME, AWS, and
NFPA standards in the SRP and associated Regulatory Guides and CFR sections. The NRC will publish a Federal
Register Notice of availability of this document and solicit public comments on whether these ANS, ASME, AWS,
and NFPA standard citations should be updated, and if so, what exceptions should be included with the citation.

Contents

This document presents the comparisons of selected ANS, ASME, AWS, and NFPA standards cited in the SRP and
associated Regulatory Guides and CFR sections. Straightforward comparisons are presented first, followed by
problematic comparisons, e.g., those requiring further analysis or involving a number of significant changes.
"Significant,” as used herein, is defined as that which the NRC has relied upon to establish a position in the
regulatory document, and specifically, in the case of SRP citations, that which is relied upon as the basis for SRP
acceptance criteria.

A separate section has been prepared for each ANS, ASME, AWS, and NFPA standard comparison. Each section is
comprised of three parts. Part I lists the sources and locations of the citations of the standard in the SRP and
associated Regulatory Guides and CFR sections and briefly describes the context of the citation.

Part I presents a detailed comparison of the cited version of the standard to the latest version in a tabular format
and discusses the ramifications of updating the citation to the latest version.

Part III presents further consideration of the effects of the changes described in Part II on the SRP and associated
Regulatory Guides and CFR sections citing the standard. Recommendations for updating each citation in the SRP to
the latest version are presented. Technical considerations and suggested changes are also included for related
regulatory documents citing the ANS, ASME, AWS, and NFPA standard in Part ITL ’

METHODOLOGY

ANS, ASME, AWS, and NFPA standards were selected for comparison based on the following criteria:

L Comparisons are considered for standards cited in SRP Sections, Regulatory Guides and Title 10 of the

CFR. Comparisons are not performed on standards cited in other documents unless specifically requested by
the NRC.

vii NUREG/CR-6385




EXECUTIVE SUMMARY

2. Comparisons are performed for standards cited in the SRP if the citation is determined to have safety
significance, i.e., if it provides a basis for SRP acceptance criteria.

3. Comparisons are performéd for standards cited in the Regulatory Guides that have potential impact on
associated SRP sections, unless the citation is a secondary reference or the standard is cited in a portion of
the Regulatory Guide which is not applicable to the associated SRP section.

4, Comparisons are performed for standards cited in the 10 CFR if the citation has potential impact on the
associated SRP section(s).

A side-by-side comparison of the cited and latest versions is made to identify any changes that are "significant" as
defined above. Significant differences between the cited and latest versions are presented and discussed in tabular
form in Part II. To facilitate evaluation of the citations and presentation of the results, significant differences are
classified into one of five change types, as listed below:

1 new or changed requirements affecting established NRC positions and requirements,

2. new or changed requirements not addressed by established NRC positions and requirements,

3. new or changed requirements allowing more flexibility,

4. deleted or relaxed requirements, and

5. new or changed requirements implementing or adding detail to established NRC regulatory positions.

Part IIT presents further consideration of the effects of the changes described in Part II on the SRP and associated
regulatory documents citing the standard. Those changes classified as types 1 - 4 are summarized in this section.
Evaluations and recommendations regarding action on the specific citations are also presented.

Results

An overall summary of results is given in Section 1.5 of the Introduction. In this summary, recommendations and
suggestions are tabulated by ANS, ASME, AWS, or NFPA standard for each of the documents citing the standard.
Results of the ANS, ASME, AWS, and NFPA standard comparisons show that updating of the SRP relative to its
citation of and reliance on ANS, ASME, AWS, and NFPA standards for acceptance criteria involves coordination
with revisions to other regulatory documents, especially the NRC’s Regulatory Guides. In many cases, citations can
be updated to cite the latest version of the standard, but usually with exceptions necessary to preserve established
regulatory positions. These exceptions can be addressed in a corresponding Regulatory Guide that may already exist
and which may delineate exceptions to the cited version of the ANS, ASME, AWS, or NFPA standard. Alternatively,
the exceptions could be addressed in some other reference document or included in the SRP. For several of the
standards, considerable analysis is required for proper evaluation and eventual endorsement of more recent versions
of standards than those currently cited in the SRP.
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Section 1 INTRODUCTION

Background information on the Nuclear Regulatory Commission (NRC) Standard Review Plan Update and
Development Program (SRP-UDP) effort to evaluate citations to ANS, ASME, AWS, and NFPA standards is
provided in Section 1.1. The purpose and anticipated use of this document are described in Section 1.2. The
contents of the document are described in Section 1.3. Section 1.4 describes the methodology for selecting the
standards and performing the comparisons. Section 1.5 provides a summary of the results of the comparisons.
The current status of the comparisons is discussed in Section 1.6.

1.1 Background

A large number of nuclear industry consensus codes and standards are cited and referenced in regulatory documents
such as the NRC Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants -
NUREG-0800 (SRP), Regulatory Guides, the Code of Federal Regulations (CFR), NRC Bulletins, Information
Notices, Circulars, Generic Letters, and Policy Statements. A list of these citations and references is available as
NUREG/CR-5973, "Codes and Standards and other Guidance Cited in Regulatory Documents," prepared by Pacific
Northwest Laboratory (PNL) as part of the SRP-UDP.

As noted in NUREG/CR-5973, only a small percentage of the codes and standards cited in the regulatory documents
are the latest versions of those codes and standards. To assess the regulatory impact of revising the citations to the
latest versions of the codes and standards, comparisons of the cited and latest® versions of selected standards have
been performed by PNL as part of the SRP-UDP under JCN L-2013.

1.2 Purpose and Anticipated Use of this Document

It is anticipated that the information and recommendations in this ANS, ASME, AWS, and NFPA comparison topical
report will be used by the NRC to evaluate whether the SRP citations to these standards should be updated. This
report will also afford nuclear plant vendors, utilities, and the public an opportunity to review and comment on the
rationale and supporting documentation for updating citations to these standards in the SRP and associated
Regulatory Guides and CFR sections. :

1 For many of the standards, the regulatory documents cite different versions of the standard. The "cited” version is that which
was chosen as representative of the citations for that standard for comparison to the "latest” version. The term “latest” refers to
that version of the ANS, ASME, AWS, or NFPA standard which was used as the reference version for comparison to the cited
version. In most cases the "latest” version is the version in effect at the time the comparison was performed. Any exceptions to
this will be addressed in the specific sections on the affected standards.
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INTRODUCTION ) Section 1

1.3 Contents of this Document

This document presents the comparisons of selected ANS, ASME, AWS, and NFPA standards cited in the SRP and
associated Regulatory Guides and CFR sections. The basis for selection of those standards for comparison is
discussed in Subsection 1.4, Methodology. Straightforward comparisons are presented first. Problematic comparisons
(e.g., those requiring further analysis, and or those involving a number of significant changes) are presented last.

A separate section has been prepared for each ANS, ASME, AWS, and NFPA standard comparison. Each section is
comprised of three parts. Part I lists the sources and location of the citations of the standard in the SRP and
associated Regulatory Guides and CFR sections and briefly describes the context of the citation.

Part II presents a detailed comparison of the cited version of the standard to the latest version in a tabular format
and discusses the ramifications of updating the citation to the latest version.

Part II presents further consideration of the effects of the changes described in Part II on the SRP and associated

Regulatory Guides and CFR sections citing the standard. Recommendations regarding action on the citation are also
presented.

1.4 Methodology

The methodology for selection of standards for comparison as well as guidelines for performing the comparisons are
described below.

1.4.1 Selection of Standards
ANS, ASME, AWS, and NFPA standards were selected for comparison based on the following criteria:

1 Standard comparisons are considered for citations from SRP Sections, Regulatory Guides, and Title 10 of
the CFR. Comparisons are not performed on standards cited in other documents unless they are specifically
requested by the NRC.

2. Comparisons are performed for standards cited in the SRP if the citation is determined to have "safety
significance," i.e., if it provides a basis for SRP acceptance criteria.

3. Comparisons are performed for standards cited in the Regulatory Guides that have potential impact on
associated SRP sections unless:

a. The citation is a secondary reference and the performance of a comparison is not justified, or

b. The standard is cited in a portion of the Regulatory Guide which is not applicable to the associated
SRP Section.

NUREG/CR-6385 12




Section 1 INTRODUCTION

4, Comparisons are performed for standards cited in the 10 CFR if the citation has potential impact on the
associated SRP(s).

1.4.2 Performance of Standard Comparisons

A side-by-side comparison of the cited and latest versions is made to identify changes that are "significant."
“Significant," as used herein, is defined as that which the NRC has relied upon to establish a position in the
regulatory document, and specifically, in the case of SRP citations, that which is relied upon as the basis for SRP
acceptance criteria. For example, a change to a standard is deemed to be "significant" if the revised wording,
deletion, or addition is not consistent with regulatory requirements or recommendations. Any change that constitutes
a relaxation of standard requirements is considered to be significant. Similarly, added or deleted requirements are
considered significant unless the change clearly and explicitly aligns the standards with latest regulatory criteria.
Changes that use a modified method, test, or process to achieve the same results are also considered significant until
they are reviewed and accepted by the NRC. Significant changes identified in the side-by-side comparison are
presented and discussed in Part IT of the section for that ANS, ASME, AWS, or NFPA standard.

To facilitate evaluation of the citations and presentation of the evaluation, significant differences between the cited
and latest versions are classified into one of five change types, listed below:

new or changed requirements affecting established NRC positions and requirements,

new or changed requirements not addressed by established NRC positions and requirements,

new or changed requirements allowing more flexibility,

deleted or relaxed requirements, and

new or changed requirements implementing or adding detail to established NRC regulatory positions.

hpwBbhpE

Part I presents further consideration of the effects of the changes described in Part IT on the SRP and associated
Regulatory Guides and CFR sections citing the standard. Those changes classified as types 1 - 4 are summarized.in
this section. Evaluations and recommendations regarding action on the SRP citations are presented in Part II.
Technical considerations and snggested changes are also included for related regulatory documents citing the ANS,
ASME, AWS, or NFPA standard.

1.5 Summary of Results
The results of the ANS, ASME, AWS, and NFPA standard comparisons are summarized in this section. In this
summary, recommendations, considerations, and suggestions are tabulated by ANS, ASME, AWS, or NFPA standard

for those regulatory documents citing the standard. The results of the straightforward comparisons are presented
first, followed by the results for the problematic comparisons.
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INTRODUCTION

Section 1

STRAIGHTFORWARD COMPARISONS

Cited Latest Report
Standard Version Version Section Citing Document(s)
AWS D11 1981* 1994 21 SRP 6.1.1 (2 places),

Regulatory Guide 1.85 (7 places)

No significant changes were identified that would relax the requirements of
AWS D1.1. Consider revising SRP Section 6.1.1 and Code Case N-71-15 in
Regulatory Guide 1.85 to reference the latest version.

PROBLEMATIC COMPARISONS

Cited Latest Report
Standard Yersion Yersion Section Citing Decument(s)
ASME 1976 ASME 31 SRP 13.5.1 (2 places),
B30.2 B30.2b
-1992

The changes impose new requirements and in some cases relax previous
requirements. Pending regulatory review of the apparently significant differences,
consider revising SRP Section 13.5.1 to endorse the latest version of ASME
B30.2b-1992 (Chapter 2-3) as the standard for crane operator qualification.

NFPA 232 1980% 1991 32 SRP 17.1 (1 place)

Many of the significant changes increased requirements. Exceptions include the
addition of an exception to permit subterranean file rooms and the updating,

- addition, and deletion of referenced standards considered part of the
requirements. The changes identified as being apparently significant require
further analysis to assess the impact on the regulatory citation.

* Date of cited Standard is inferred from the context of the citation in the regulatory document.

NUREG/CR-6385 14




Section 1 INTRODUCTION

PROBLEMATIC COMPARISONS

Cited Latest Report
Standard Version Version Section Citing Document(s)
ANS 3.1 1981 1993 33 SRP 12.5 (2 places)

SRP 132.1 (1 place)

SRP 1322 (4 places)

SRP 13.4 (2 places)

SRP 13.5.1 (2 places)

SRP 17.1 (2 places)

Regulatory Guide 1.8 (2 places)
Regulatery Guide 1.149 (1 place)

Although the majority of the SRP sections listed cite the 1978 version of the
standard, the 1981 version was used for comparison by virtue of its endorsement
in Regulatory Guide 1.8.

Several significant differences are identified between the 1981 and the 1993
version. These differences require further NRC staff review to determine the
acceptability of updating the citations of ANSI/ANS 3-1 to the latest version
(1993).

ANS 572 1976 1983 34 SRP 3.8.4 (1 place),
SRP 9.1.2 (7 places),
SRP 9.1.5 (3 places)

Almost all of the contents of the 1976 version were carried forward into the 1983
version. Recommendations and requirements that were not carried over in the
1983 version have generally been replaced with performance criteria that will
require implementation of provisions that will be adequate to meet the
performance criteria. Pending regulatory review of changes that appear to be
significant, consideration should be given for SRP Sections 3.8.4, 9.1.2 and 9.1.5
to endorse ANS 57.2-1983. It appears that many of the regulatory exceptions in
Regulatory Guide 1.13 need to be retained.

* Date of cited Standard is inferred from the context of the citation in the regulatory document.
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INTRODUCTION Section 1

1.6 Current Status of the ANS, ASME, AWS, and NFPA Standard
Comparisons

The ANS, ASME, AWS, and NFPA standard comparisons presented herein have been prepared by PNL and have
not been reviewed by the NRC staff. Therefore the suggestions and recommendations contained in this report are
the work of PNL, and their implementation is contingent upon NRC acceptance of justifications for revisions to the
SRP and other regulatory documents citing the ANS, ASME, AWS, and NFPA standards. It is anticipated that
PNL’s recommendations for SRP citations in the straightforward standard comparisons presented in Section 2 will be
implemented, subject to NRC staff review and NRC evaluation of public comments. Further NRC staff review and
evaluation, including evaluation of public comments, will be needed prior to updating the SRP citations for the
problematic standard comparisons presented in Section 3 of this report. Comments and suggestions concerning the
comparisons are solicited, specifically on whether an update to the latest version is appropriate and on any necessary
exceptions and qualifications required to update citations to the latest version. Please reply by mail to Gene Y. Suh,
SRP-UDP Engineer (JCN L-2013), at the following address:

Mr. Gene Y. Suh

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Mail Stop 0-12 E4

Washington, DC 20555-0001

NUREG/CR-6385 16
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STRAIGHTFORWARD
Section 2 COMPARISONS

2.1 AWS Standard D1.1 Comparison

This section presents a comparison of the version of AWS D1.1 cited in the Standard Review Plan (SRP) and
associated Regulatory Guides and Code of Federal Regulation (CFR) sections with the latest version of the standard,
in support of the Nuclear Regulatory Commission’s (NRC’s) Standard Review Plan Update and Development
Program (SRP-UDP).

CITED STANDARD:
AWS D1.1-1981, "Structural Welding Code"
LATEST STANDARD:

AWS D1.1-1994, "Structural Welding Code"

CONTENTS
Page
L REGULATORY CITATIONS . . i it ettt ettt ettt e e 212
SRP Citations .. ...ttt ittt it it et e tteeeene e ae e e e e eeeaeeeaananenen 212
SRP Section 6.1.0 & oottt eti ittt ettt e eee ittt tte ettt e et 212
Other CItatiONS ..o vit vt tit ittt ittt eeenneenreeenesneneeneeneeneeneneenannnas 212
Regulatory Guide 185 . ..ottt ittt ittt ittt ittt ettt et 212
IL CI'i‘ED VS. LATEST STANDARD DIFFERENCES .. ....iuititniniiiiinneneennnannnn. 213
101, RECOMMENDATIONS . ...ttt ittt ettt ettt et e ettt et e e 2.1-6
Summary of Significant Differences . ... ...ttt e 2.1-6
SRP Citations to the Stamdard .. ....... ... it e e e 2.1-6
Other Regulatory Citations tothe Standard . ... ... ... it ittt 217
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STRAIGHTFORWARD
COMPARISONS Section 2

L REGULATORY CITATIONS

This part of the comparison identifies specific citations to AWS D1.1 in the SRP and associated Regulatory Guides
and 10 CFR sections. Recommendations on the disposition of these citations based on the results of this standard
comparison are presented in Part ITI, Recommendations.

SRP Citations
SRP Section 6.1.1
Revision/Title: Section 6.1.1, Rev. 2, July 1981, "Engineered Safety Features Materials”
Location: SRP Section 6.1.1 endorses AWS D1.1 "Structural Welding Code" in "Acceptance Criteria,"
Subsection I.A.1.b.2, for moisture control on low hydrogen welding materials and in "References,”
Subsection VL
Context: AWS D1.1 is endorsed in Subsection II.A.1.b.2 and listed as Reference 4 in Subsection VI of SRP
Section 6.1.1 for moisture control on low hydrogen welding material. Because moisture control on low
hydrogen welding material is addressed in Section 4.5 and Appendix J (AWS D1.1-1981) or Appendix VIII
(AWS D1.1-1994), this comparison was performed for only those sections of the standard. The version of
AWS D1.1 is not specified in SRP Section 6.1.1. The 1981 version of AWS D1.1 is assumed to be relevant to
SRP Section 6.1.1 issued in July 1981.
Other Citations
Regulatory Guide 1.85
Revision/Title: Rev. 30, October 1994, "Materials Code Case Acceptability ASME Section III Division 1"
Location: Regulatory Guide 1.85, cites AWS D1.1 once in "REGULATORY POSITION," in Subsection
C.1.a(4) and endorses AWS D1.1 in seven locations through Code Cases N-71-15, 1644-9, N-71-10, N-71-11,
N-71-12, N-71-13, and N-71-14.

Context: AWS D1.1 is cited by Regulatory Guide 1.85 for moisture control on low hydrogen welding
materials.

NUREG/CR-6385 212




STRAIGHTFORWARD
Section 2 ' COMPARISONS

1L CITED VS. LATEST STANDARD DIFFERENCES

This part of the comparison presents those changes from the cited version (1981) to the latest version (1994) of AWS
D1.1. Many of these changes involve formatting, editorial and grammatical differences. Others involve clarification
(e.g., the addition of a figure or illustration) and have no effect on requirements. Those differences between the
cited and latest versions of AWS D1.1 which are judged to be significant and warranted further investigation relative
to the technical and regulatory effects of their citation in regulatory documents are tabulated and discussed on the

following pages.

To facilitate review and consideration of their effects on AWS D1.1 citations in regulatory documents, significant
differences between the cited and latest versions are classified into the following change types:

new or changed requirements affecting established.NRC positions and requirements,

new or changed requirements not addressed by established NRC positions and requirements,
new or changed requirements allowing more flexibility,

deleted or relaxed requirements, and

new or changed requirements adding detail to established NRC regulatory positions.

hhpB PR

Further consideration of the effects of the changes presented in this section on the SRP and associated Regulatory
Guides and CFR sections that cite AWS D1.1 is provided in the Part I, Recommendations, of this section. Those
differences classified as change types 1-4 are summarized in Part III.
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STRAIGHTFORWARD )
COMPARISONS Section 2

118 RECOMMENDATIONS

This part of the comparison summarizes significant differences (identified in Part IT) between the cited and latest
versions of the standard and addresses their regulatory effects on the citing documents. Those changes in the
standard that added detail to existing requirements are not included in the summary of significant differences. The
regulatory citations to AWS D1.1 (identified in Part I) are evaluated based on the significant differences between the
cited and latest versions of this standard. Citations in the SRP are evaluated first, followed by citations in associated
Regulatory Guides and 10 CFR sections. Recommendations concerning the updating of these citations as they relate
to the SRP-UDP are also included in this part of the comparison.

Summary of Significant Differences

The increased range of drying temperature appears to be a significant change; however, the higher
temperatures are within the operating range of most ovens and should not be difficult to achieve for drying
electrodes. Identification of additional electrodes and their corresponding drying procedures appears to be a
significant enhancement of the standard, but does not change requirements for drying and storing low
hydrogen electrodes. The addition of the new Section 4.5.2.3 allowing electrodes to be returned to a holding
oven after limited periods of atmosphere exposure may be significant. Exceptions to the drying requirements
for electrodes E7018M and E70XXHA4R appear to be significant and are apparently based on new
information and experience and should enhance the usefulness of the standard.

Subject to NRC analysis of the significant differences, consideration should be given to revising SRP Section
6.1.1 to cite ANS D1.1-1994.

SRP Citations to the Standard

Section 6.1.1, Rev. 2, “Engineered Safety Features Materials” (July 1981)

SRP Section 6.1.1

Location Suggested Changes

II. ACCEPTANCE Standard AWS D1.1 (version not specified) is cited in Section II.A.1.b.2 for ferritic
CRITERIA, steel in SRP Section 6.1.1. The latest version, AWS D1.1-1994 includes requirements
Alb2. for higher drying temperatures and applicability for storing additional low hydrogen

electrodes. This 1994 version provides enhancements that appear to reflect latest
industry practice. It appears that SRP 6.1.1 would be enhanced by revising Section
IL.A.1Lb.2 to replace AWS D1.1 (version not specified) with AWS D1.1-1994.

V1. REFERENCES Standard AWS D1.1 is also included in the Section VI REFERENCES to SRP 6.1.1.
The version listed in Section VI should be maintained to agree with the version cited
in Section II.
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Other Regulatory Citations to the Standard
Regulatory Guide 1.85, Rev. 30, “Materials Code Case Acceptability ASME Section III Division 1.” (October 1994)

With the exception of code case N-71-15, consider retaining the citation of AWS D1.1 (version not specified) in
Regulatory Guide 1.85, since the remaining code cases endorsed by Regulatory Guide 1.85, which cite AWS D1.1,
have been superseded.

Revisions to Section 4.5.2.2 of the latest version of AWS D1.1-1994 (as compared with AWS D1.1-1981) do not
appear to be significant. The changes include updating the table and section numbers, deletion of "by the user” with
regard to who performs testing to establish maximum allowable exposure time, the addition of the ANSI designation
to ANSI/AWS standard references, and renumbering of the footnote and associated Appendix.

Consideration should be given for Regulatory Guide 1.85 to continue to cite AWS D1.1 (version not specified) in
Code Cases 1644-9, N-71-10, N-71-11, N-71-12, N-71-13, and N-71-14. Regulatory Guide 1.85 indicates that these

" code cases were endorsed by the NRC in a prior version of this guide and were superseded by revised code cases on
or after July 1, 1974. They should be considered as not endorsed as of the date of the ASME action that approved
the revised version of the code cases. The retention of the record of these code cases in Regulatory Guide 1.85
appears to be for historical purposes. Updating the citation of AWS D1.1 to AWS D1.1-1994 in Regulatory Guide
1.85 to support code cases that have been superseded and considered as no longer endorsed by the NRC would not
seem appropriate.

Regulatory Guide 1.85

Paragraph Suggested Changes

C. REGULATORY  Consideration should be given for Regulatory Guide 1.85 to cite AWS D1.1-1994 in
POSITION, Code Case N-71-15. The comparison of AWS D1.1-1994 to AWS D1.1-1981

la.(4) indicates that there are no significant changes that relax or change the requirements

of the standard. The higher drying temperatures, specification of additional low
hydrogen electrodes, and ANSI acceptance should enhance the applicability of the
1994 version of this standard.
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PROBLEMATIC
Section 3 COMPARISONS

3.1 ASME Standard B30.2

This section presents a comparison of the version of B30.2 cited in the Standard Review Plan (SRP) and associated
Regulatory Guides and Code of Federal Regulation (CFR) sections with the latest version of the standard, in support
of the Nuclear Regulatory Commission’s (NRC’s) Standard Review Plan Update and Development Program
(SRP-UDP).

CITED STANDARD:

ANSI B30.2-1976, "Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder)"

LATEST STANDARD:

ASME B30.2b-1992 (1992 addenda to ASME B30.2-1990) "Overhead and Gantry Cranes (Top Running Bridge,
Single or Multiple Girder, Top Running Trolley Hoist).” Subsequent to the completion of this comparison, ASME

B30.2d-1994 (1994 addenda to ASME B30.2-1990) was issued. The 1994 revision will be considered for evaluation as
potential future work.

CONTENTS
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I. REGULATORY CITATIONS

This part of the comparison identifies specific citations to ANSI B30.2 in the SRP and associated Regulatory Guides
and 10 CFR sections. Recommendations on the disposition of these citations based on the results of this standard
comparison are presented in Part ITI, Recommendations.

SRP Citations

SRP Section 13.5.1

Revision/Title: Section 13.5.1, Rev. 0, July 1981, "Overhead and Gantry Cranes (Top Running Bridge,
Multiple Girder)"

Location: SRP Section 13.5.1 endorses the requirements and recommendations of ANSI B30.2-1976 in
subsection II, "Acceptance Criteria," (subsection II.A Administrative Procedures - General) paragraph 9.
ANSI B30.2 is also cited in subsection IV, "Evaluation Findings.”

Context: SRP Section 13.5.1 cites ANSI B30.2-1976 for requirements for qualification and conduct of crane
operators who operate cranes over the fuel pools.

Other Citations

None

IL CITED VS. LATEST STANDARD DIFFERENCES

This part of the comparison presents those changes from the cited version (ANSI B30.2-1976) to the latest version
(ASME B30.2b-1992) identified for ANSI B30.2. Given the limited citation in SRP Section 13.5.1, this comparison is
limited to Chapter 2-3 of ANSI B30.2. Many of these changes involve formatting, editorial and grammatical
differences. Others involve clarification (e.g, the addition of a figure or illustration) and have no effect on
requirements. Those differences between the cited and latest versions of ANSI B30.2 which are judged to be
significant and warranted further investigation relative to the technical and regulatory effects of their citation in
regulatory documents are tabulated and discussed on the following pages.

NUREG/CR-6385 3.1-2
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To facilitate review and consideration of their effects on ANSI B30.2 citations in regulatory documents, significant
differences between the cited and latest versions are classified into the following change types:

new or changed requirements affecting established NRC positions and requirements,

new or changed requirements not addressed by established NRC positions and requirements,
new or changed requirements allowing more flexibility,

deleted or relaxed requirements, and

new or changed requirements adding detail to established NRC regulatory positions.

LR boR

Further consideration of the effects of the changes presented in this section on the SRP and associated Regulatory
Guides and CFR sections that cite ANSI B30.2 is provided in the Part IIl, Recommendations, of this section. Those
differences classified as change types 1-4 are summarized in Part III.
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PROBLEMATIC
Section 3 COMPARISONS

IIL RECOMMENDATIONS

This part of the comparison summarizes significant differences (identified in Part II) between the cited and latest
versions of the standard and addresses their regulatory effects on the citing documents. The regulatory citations to
ANSI B30.2 (identified in Part I) are evaluated based on the significant differences between the cited and latest
versions of this standard. Citations in the SRP are evaluated first, followed by citations in associated Regulatory
Guides and 10 CFR sections. Recommendations concerning the updating of these citations as they relate to the
SRP-UDP are also included in this part of the comparison.

Summary of Significant Differences

Increases in requirements include deletion of inspectors from the list of personnel authorized to enter and
operate cab- or pulpit-operated cranes; an added specific requirement for the operator to be familiar with
and understand the hand signals; an added requirement to de-energize the runway disconnect if all the cranes
on a runway will be unattended for longer than one shift; a new requirement for only an authorized person
to remove warning signs or locks on the main switch or crane disconnect; a new requirement for operation to
be discontinued and the crane be prepared and stored for high wind conditions; a new requirement for the
magnet disconnect switch to be locked and tagged prior to maintenance; added requirements for lifts in
excess of the rated load or planned engineered lifts for cranes rated at 5 tons or more; an added requirement
to consult with the crane manufacturer, if the lift exceeds 125% of the rated load or if the frequency of
planned engineered lifts exceeds two in one continuous 12 month period; an added requirement for a written
review of the cranes maintenance history prior to any planned engineered lift; the addition of pneumatic and
hydraulic components to the system checks required prior to a planned engineered lift exceeding 125% of the
rated load or if the frequency of planned engi neered lifts exceeds two during a continuous 12 month period;
an added requirement for a lift plan; a new requirement that if the brakes fail to pass the check, the lift shall
be stopped and the failure corrected before continuing; new requirement for calculations and inspections to
be included in the records; a new requirement to check that the sling or lifting device is seated in the bowl of
the hook; and added specific precautions against the hoist rope rubbing against the crane members, the hoist
rope being pulled out of the sheaves or across the drum grooves, and excessive swinging of the load block or
load. The removal of instructions in the Iatest version for numbering the trolleys of multiple trolley cranes
does not appear to be significant, because the instructions did not impose requirements.

‘While most of the changes involve increased requirements, one notable exception deals with planned
engineered lifts in Section 2-3.2.1.1. The 1992 version requires a design review of crane comporents if the
load to be lifted exceeds 125% of rated load or if the frequency of planned engineered lifts exceeds two
during a 12 month period. The 1976 version required design reviews regardless of load limits or frequencies.

NRC review is necessary to determine the acceptability of the significant differences identified in Part II of

this comparison. Pending NRC analysis of the significant differences, consideration should be given to
revising SRP Section 13.5.1 to reference ASME B30.2b-1992. ’

3.1-17 NUREG/CR-6385
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PROBLEMATIC
COMPARISONS Section 3

SRP Citations to the Standard
Section 13.5.1, Rev. 0, "Administration Procedures” (July 1981)

Consider revising SRP Section 13.5.1 to endorse ASME 30.2b-1992. Proposed revisions to SRP Section 13.5.1
implementing this recommendation are provided below.

SRP Section 13.5.1
Paragraph Recommendation
A9 Consider revising SRP Section 13.5.1 paragraph ILA.9 to endorse/cite the latest version

of ASME B30.2b 1992 (Chapter 2-3) as the standard for crane operator qualification.
IV. 3rd Consider citing ASME B30.2b-1992 in the last sentence of the third paragraph of
paragraph “Evaluation Findings.”

Other Regulatory Citations to the Standard

None.

NUREG/CR-6385 3.1-18




PROBLEMATIC
Section 3 COMPARISONS

3.2 NFPA Standard 232 Comparison

This section presents the comparison for NFPA 232 for the Nuclear Regulatory Commission’s (NRC’s) Standard
Review Plan Update and Development Program (SRP-UDP).

CITED STANDARD:

NFPA. 232 (version not specified), "Protection of Records." NFPA 232 is cited in SRP Section 17.1 Revision 2, dated
July 1981. NFPA 232-1991 indicates that it revises the 1980 version (which was reconfirmed in 1986) of NFPA 232.
Therefore, the 1980 version was in effect at the time of the last SRP revision and is assumed to be the version cited

version.
LATEST STANDARD:

NFPA 232-1991, "Protection of Records”

CONTENTS Page
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PROBLEMATIC
COMPARISONS Section 3

I REGULATORY CITATIONS

This part of the comparison identifies specific citations to NFPA 232 in the Standard Review Plan (SRP) and in
other regulatory documents. Recommendations on the disposition of these citations based on the results of this
standard comparison are presented in Part I, Recommendations.

SRP Citations
SRP Section 17.1
Revision/Title: .Rev. 2, July 1981, "Quality Assurance During the Design and Construction Phases."
Location: SRP Section 17.1 cites NFPA. 232 (version not specified) in paragraph I1.17.4.

Context: SRP Section 17.1 in paragraph I1.17.4 cites NFPA 232 for conformance to fire protection rated
provisions for record storage facilities and specifies additional requirements. The 1980 version of NFPA 232
is assumed to be the cited version, because it was the latest version when SRP Section 17.1 was issued.

Other Citations

None

L. CITED VS. LATEST STANDARD DIFFERENCES

This part of the comparison presents those changes from the cited version (1980) to the latest version (1991)
identified for NFPA 232. Those differences between the cited and latest versions of NFPA 232 which are judged to
be significant and warrant further investigation relative to the technical and regulatory effects of their citation in
regulatory documents are tabulated and discussed on the following pages.

To facilitate review and consideration of their effects on NFPA 232 citations in regulatory documents, significant
differences between the cited and latest versions are classified into the following change types:

new or changed requirements affecting established NRC positions and requirements,

new or changed requirements not addressed by established NRC positions and requirements,
new or changed requirements allowing more flexibility,

deleted or relaxed requirements, and

new or changed requirements adding detail to established NRC regulatory positions.

APl ol L A

Further consideration of the effects of the changes presented in this section on the SRP and associated Regulatory
Guides and CFR sections that cite NFPA. 232 is provided in Part IIT, Recommendations, of this section.
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IIL.

RECOMMENDATIONS
Summary of Significant Differences

Significant differences that were identified as potentially significant include: the definition of vital records in
Section 1-6 was expanded to include records for which the temporary unavailability could constitute a serious
legal or business impairment. This change could potentially increase the number of records for which the
standard requirements apply. Wall penetration sealing requirements were revised to specifically require
approved or listed fire rated materials. Several changes were made to the requirement in chapter 3 of the
standard which contains requirements for design, operation, and protection of file rooms.

Section 3-1 provides general requirements and was revised to require automatic sprinkler protection in all file
rooms with the exception of those in which all storage is in six-sided noncombustible containers. The 1980
version of the standard did not contain this provision and instead required that all records in a file room be
stored in noncombustible containers. The 1991 version also was revised to specifically prohibit the storage of
vital records in file rooms. Sections 3-12 and 3-13 were similarly modified to update the requirements for
protection and operation of file rooms. Sections 3-10.3 and 3-13.2 of the 1991 standard were revised to
provide exceptions that allow file maintenance equipment and work spaces within the file room. Work
spaces and electrical devices or appliances (e.g., file maintenance equipment) were prohibited in the 1980
version of the standard as well as by the regulatory citation in Standard Review Plan Section 17.1.

Other changes identified as potentially significant include the addition of an exception which allows
subterranean file rooms, which were specifically prohibited in all cases in the 1980 version; and updating,
addition or deletion of all referenced standards considered part of the requirements. Chapter 6 of the 1991
edition of NFPA 232 contains those standards which are considered part of the requirements by reference.
these references were all updated to current versions. NFPA 40 and NFPA 232AM were removed from the
requirements and placed in Appendix B of the standard as informational references only. NFPA 220 appears
in both Chapter 6 and Appendix B, and therefore, it is not clear if it is a requirement.

SRP Citations to the Standard

Section 17.1, Quality Assurance During the Design and Construction Phases (July 1981)

Several of the identified changes appear to be more conservative than those in the cited version. However, some
provisions have been relaxed, such as the previous prohibition on maintenance equipment and work spaces in file
rooms. Note that this specific issue is addressed by the additional provisions provided in SRP Section 17.1, however,
other relaxed requirements are not currently addressed by the SRP. If the SRP is updated to cite the latest version
of NFPA 232, it may be necessary to include additional provisions to those already contained in SRP Section 17.1 to
address the relaxed requirements. Further review and analysis of the significant differences by the NRC is necessary
to assess the impact of the changes on the SRP citation prior to making a final recommendation to update the SRP.
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Other Regulatory Citations to the Standard

None
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3.3 ANS Standard 3.1 Comparison

This section presents a comparison of the version of ANS 3.1 cited in the Standard Review Plan (SRP) and
associated Regulatory Guides and Code of Federal Regulation (CFR) sections with the latest version of the standard,
in support of the Nuclear Regulatory Commission’s (NRC’s) Standard Review Plan Update and Development
Program (SRP-UDP).

CITED STANDARD:

ANSI/ANS-3.1-1981, "Selection, Qualification and Training of Personnel for Nuclear Power Plants"

LATEST STANDARD:

ANSI/ANS-3.1-1993, “Selection, Qualification and Training of Personnel for Nuclear Power Plants"
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L REGULATORY CITATIONS
This part of the comparison identifies specific citations to ANSI/ANS-3.1 in the SRP and associated Regulatory
Guides and 10 CFR sections. Recommendations on the disposition of these citations based on the results of this
standard comparison are presented in Part ITI, Recommendations.
SRP Citations
The current regulatory position concerning ANSI/ANS-3.1 is presented in Revision 2 of Regulatory Guide 1.8 (April
1987). It endorses specific sections in the 1981 version. Endorsement for all other positions remains with ANSI
N18.1-1971. While the 1978 version of ANSI/ANS-3.1 is cited in several SRP sections, it was not endorsed by
regulatory guidance. The 1981 version provides more information concerning training and qualification requirements,
and is partially endorsed (along with ANSI N18.1-1971) by Regulatory Guide 1.8. Therefore, the comparison was
. performed on the basis of the 1981 version of ANSI/ANS-3.1 and the regulatory guidance provided by Regulatory

Guide 1.8. A comparison of ANSI N18.1-1971 vs ANSI/ANS 3.1-1993 is included in a separate NUREG/CR report
for ANSI standards.
SRP Section 12.5

Revision/Title: Rev. 2, July 1981, "Operational Radiation Protection Program."

Location: ANSI/ANS 3.1-1978 is cited in subsections II and VI.

Context: ANSI/ANS 3.1-1978 is listed with other Regulatory Guides, NUREGs and standards that

provide information, recommendations, or guidance, and in general describe a basis acceptable to the

staff for implementation of requirements from 10 CFR Part 19, Part 20, and Part 50.
SRP Section 132.1

Revision/Title: Rev. 0, July 1981, "Reactor Operator Training."

Location: ANSI/ANS 3.1-1978 is cited in subsection VI, "References.”

Context: ANSI/ANS 3.1—1978 is cited as a reference, but does not appear in the text of the SRP section.

NUREG/CR-6385 3.32
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SRP Section 13.2.2
Revision/Title: Rev. 0, July 1981, "Training for Non-Licensed Plant Staff."
Location: ANSI/ANS 3.1 (version not specified) is cited in subsections I, II, IV, and VI.
Context: ANSI/ANS 3.1 is cited with regard to training program requirements as described in Sections
5.1,53, 5.4, and 5.5 of the standard. The citation of ANSI/ANS 3.1 in the Acceptance Criteria, and
Evaluation Findings subsections of the SRP includes the statement "as endorsed by Regulatory Guide
1.8." Regulatory Guide 1.8 endorses the 1981 version of the standard and this was the version used as
the cited version in the comparison.

SRP Section 13.4
Revision/Title: Rev. 2, July 1981, "Operational Review."
Location: ANSI/ANS 3.1-1978 is cited in subsections II and IV.
Context: ANSI/ANS 3.1-1978, Sections 4.4 and 4.7 are cited with regard to requirements for the
qualifications of individuals assigned to the independent safety engineering group, or performing
independent reviews, respectively.

SRP Section 13.5.1
Revision/Title: Rev. 0, July 1981, "Administration Procedures."
Location: ANS 3.1-1979 (draft) is cited in subsections II and IV.

Context: ANS 3.1-1979 (draft), Section 4.4.6 is cited with regard to qualifications for individuals that
develop, review, and approve test procedures.

SRP Section 17.1
Revision/Title: Rev. 2, July 1981, "Quality Assurance During the Design and Construction Phases."
Location: ANSI/ANS 3.1-1978 is cited in subsections II and VI

Context: ANSI/ANS 3.1-1978, Section 4.4.5 is cited with regard to the qualifications of the Quality
Assurance Manager.
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Other Citations

Regulatory Guide 1.8
Revision/Title: Rev. 2, April 1987, "Qualification and Training of Personnel for Nuclear Power Plants"

Location: Regulatory Guide 1.8 cites ANSI/ANS-3.1-1981 in Section B, "Discussion,” and in Section C,
"Regulatory Position.”

Context: Sections 4.3.1.1, 43.1.2, 45.12, 4.4.8, 4.4.4 of ANSI/ANS-3.1-1981 are endorsed by Regulatory
Guide 1.8 with exceptions. Endorsement for all other positions remain with ANSI N18.1-1971.

Regulatory Guide 1.149

Revision/Title: Rev. 1, April 1987, "Nuclear Power Plant Simulation Facilities for Use in Operator License
Examinations."

Location: ANSI/ANS 3.1 (version not specified) is cited in Section C, "Regulatory Position."

Context: ANSI/ANS 3.1 is cited in conjunction with Regulatory Guide 1.8 with regard to requirements for
qualification/examination of reactor and senior reactor operators. The citation of ANSI/ANS 3.1 in
Regulatory Guide 1.149 refers to Regulatory Guide 1.8 for applicability of the standard. Regulatory Guide
1.8 endorses the 1981 version of the standard and this was the version used as the cited version in the
comparison.

1L CITED VS. LATEST STANDARD DIFFERENCES

ANSI/ANS-3.1-1993 incorporates extensive changes to the provisions of the 1981 version. Given the large number of
significant changes between the cited and latest versions, a detailed listing of these differences is not presented in this
report. The changes are summarized in Part ITI.

IIL RECOMMENDATIONS

This part of the comparison summarizes significant differences between the cited and latest versions of the standard
and addresses their regulatory effects on the citing documents. The regulatory citations to ANSI/ANS-3.1 (identified
in Part I) are evaluated based on the significant differences between the cited and latest versions of this standard.
Citations in the SRP are evaluated first, followed by citations in associated Regulatory Guides and 10 CFR sections.
Recommendations concerning the updating of these citations as they relate to the SRP-UDP are also included in this
part of the comparison.
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Summary of Significant Differences

The cited standard, ANSI/ANS-3.1-1981 was revised and reissued first as ANSI/ANS-3.1-1987 and, most recently, as
ANSI/ANS-3.1-1993. The major elements of each of the steps in the evolution of the document as expressed in the
Foreword accompanying each revision/reissue, are summarized below:

(¢ ANSI/ANS-3.1-1987 — Major changes in content and format were made to the standard to incorporate
improvements in industry practices as the result of actions taken by INPO, NRC and NUMARC. Criteria in
the standard were organized by general functional levels of responsibility. For management positions,
minimum qualifications were specified both by functional level and by individual. Also, training requirements
were updated to reflect the growing industry practice of training based on a systematic analysis of the
training need and on performance-based training.

()] ANSI/ANS-3.1-1993 —- The standard was revised to not allow simulator and classroom training to substitute
for operator nuclear power plant experience, and a compensating change was made to the associated
experience requirements.

The resulting differences between ANSI/ANS-3.1-1981 and ANSI/ANS-3.1-1993 can be broadly described as follows:

@ Approximately two-thirds of the defined terms are new and/or revised and, in general, they are more
focused.

2 The qualification criteria in the standard are explicitly structured by the general functional levels of
responsibility which generally occur in a nuclear power plant organization.

3 There are more identified positions (approximately 40 versus about 25 in the 1981 version) and most of the
new positions are applicable to the plant staff.

©) The standard is more focused on the plant staff, with minimal provisions for off-site or support positions.

) The presentation of the qualification requirements applicable to each position has been improved; the
material is clearer and more concise.

() The training section is written in the context of the training development process and the systematic
approach to training, versus specific training program content.

Significant differences between the 1981 and 1993 versions were identified in the comparison. These differences
require further NRC staff review. Examples of notable differences follow.

e  The 1981 version indicated that use of personnel to temporarily fill a position for which they do not meet the
minimum requirements should be limited to 3 months, and recommended a periodic review of staff
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e  The 1993 version provides more detailed discussion of acceptable alternatives to educational requirements.
(Section 4.1.1 of 1993 version, Section 4.1 of 1981 version.)

e  The 1993 version provides for alternatives to experience requirements. (Section 4.1.2 of 1993 version.)

®  The 1993 version allows the incumbent in any one of the managerial positions to not meet the experience
requirement provided the collective experience requirement is met. (This difference does not apply to the
positions in ANS-3.1-1981 that are endorsed by Regulatory Guide 1.8.) (Section 4.2 of 1993 version.)

e The 1981 version required the equivalence of 30 semester hours of college level education in specified subject
areas for senior operators. The 1993 version requires only a high school diploma. (Section 4.3.1.2 of 1981
version, Section 4.4.2 of 1993 version.)

® 1993 version reduced the requirement for power plant experience for reactor operators from 3 years to 2
years. (Section 4.5.1.2 of 1981 version, Section 4.5.1 of 1993 version.)

e  The 1981 version provided detailed discussion on the scope, content, and implementation of the training
program. Regulatory Guide 1.8 provided regulatory exceptions to several of the 1981 provisions. The 1993
version adopts a performance based training approach. The effect on NRC regulatory positions is unclear.
(Section 5.1 of 1981 version, Section 6.1 of 1993 version.)

e  The 1981 version specified a training program for shift technical advisors without an NRC senior operator
license, which was not retained in the 1993 version. (Section 5.3.3 of 1981 version.)

e  The 1981 version specified requirements for a retraining program with detailed discussion for licensed
individuals, covering lectures, on the job training, control manipulations, and evaluations. The 1993 version
states that job performance shall be maintained and enhanced by contmumg training. (Section 5.5 of 1981
version, Section 6.1 of 1993 version.)

e  The basic qualification requirements for quality assurance or quality control supervisors as contained in the
1993 version of the standard are less stringent than those in the 1981 version for supervisors not requiring a
license (the most comparable position). Specifically the 1993 version requires considerably less experience.
(Section 4.32 of 1981 version, Section 4.4.13 of 1993 version.)

Regulatory Guide 1.8, in the third paragraph of Section B, endorses ANSI N18.1-1971 for the qualification
requirements for the quality assurance or quality control supervisors.

e  The basic qualification requirements for maintenance personnel as contained in the 1993 version of the
standard are less stringent than those in the 1981 version. The 1981 version requires journeyman
certification and additional years of experience. (Section 4.5.3 of 1981 version, Section 4.5.7 of 1993 version.)

Regulatory Guide 1.8, in the third paragraph of section B, endorses ANSI N18.1-1971 for qualification
requirements for the repairmen.
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e  The qualification requirements for shift technical advisors in the 1993 version of the standard do not address
the activities of STAs (The standard provides a description of the general responsibilities of STAs which is
editorially consistent with similar material in other position-related sections of the standard. In particular,
the standard states that an STA is an individual who provides advice and counsel to the operations shift to
assist in determining the cause(s) and in mitigating the consequences of plant accidents). (Section 4.6.2 of
1993 version.)

Paragraph C.1j of Revision 2 of Regulatory Guide 1.8 states that a Shift Technical Advisor should assume an

active role in shift activities, provides examples thereof, and states that "Actively performmg STA functions"
means performing at least three shifts per quarter as an STA.

SRP Citations to the Standard

SRP Section 12.5, "Operational Radiation Protection Program,” (July 1981)

Further NRC staff review is necessary to determine the acceptability of citing the latest version (ANSI/ANS 3.1-1993)
of the standard.

SRP Section 13.2.1, "Reactor Operator Training," (July 1981)

Significant differences between the 1981 and 1993 versions are identified in the comparison. These differences are
even greater between the 1978 and 1993 versions. Further NRC staff review is necessary to determine the
acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.

SRP Section 13.2.2, "Training for Non-Licensed Plant Staff," (July 1981)

Significant differences between the 1981 and 1993 versions are identified in the comparison. Further NRC staff
review is necessary to determine the acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.

SRP Section 13.4, "Operational Review," (July 1981)

Significant differences between the 1981 and 1993 versions are identified in the comparison. These differences are
even greater between the 1978 and 1993 versions. Further NRC staff review is necessary to determine the
acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.

SRP Section 13.5.1, "Administration Procedures," (July 1981)

Significant differences between the 1981 and 1993 versions are identified in the comparison. The 1979 draft version

cited by the SRP was never finalized (i.e., the 1978 version was superseded by the 1981 version). Further NRC staff
review is necessary to determine the acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.
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SRP Section 17.1, "Quality Assurance During the Desigil and Construction Phases," (July 1981)
Significant differences between the 1981 and 1993 versions are identified in the comparison. These differences are
even greater between the 1978 and 1993 versions. Further NRC staff review is necessary to determine the
acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.

Other Regulatory Citations to the Standard
Regulatory Guide 1.8, “Qualification and Training of Personnel for Nuclear Power Plants,” (April 1987)

Further NRC staff review is necessary to determine the acceptability of citing the latest version (ANSI/ANS 3.1-1993)
of the standard.

Regulatory Guide 1.149, "Nuclear Power Plant Simulation Facilities for Use in Operator License Examinations,"
(April 1987)

Significant differences between the 1981 and 1993 versions are identified in the comparison. Further NRC staff
review is necessary to determine the acceptability of citing the latest version (ANSI/ANS 3.1-1993) of the standard.
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3.4 ANS Standard 57.2 Comparison

This section presents a comparison of the version of ANS-57.2 cited in the Standard Review Plan (SRP) and
associated Regulatory Guides and Code of Federal Regulation (CFR) sections with the latest version of the standard,
in support of the Nuclear Regulatory Commission’s (NRC’s) Standard Review Plan Update and Development
Program (SRP-UDP).

CITED STANDARD:

ANS-57.2/ANSI N210-1976, "Design Objectives for Light Water Reactor Spent Fuel Storage Facilities at Nuclear
Power Stations"

LATEST STANDARD:

ANSI/ANS-57.2-1983, "Design Requirements for Light Water Reactor Spent Fuel Storage Facilities at Nuclear Power
Plants" :
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L REGULATORY CITATIONS

This part of the comparison identifies specific citations to ANS 57.2 in the SRP and associated Regulatory Guides
and 10 CFR sections. Recommendations on the disposition of these citations based on the results of this standard
comparison are presented in Part ITI, Recommendations.

SRP Citations

The SRP citations for SRP Section 9.1.5 do not reference a specific version (year) for ANS 57.2. The 1976 version
was the latest version available when the SRP citations were prepared. Therefore, this analysis assumes that the cited
standard was ANS 57.2-1976.

SRP Section 3.84
Revision/Title: Rev. 1, July 1981, “Other Seismic Category 1 Structures.”

Location: ANSI N210-1976 (also designated as ANS-57.2) is cited in Appendix D, “Technical Position on
Spent Fuel Pool Racks,” Reference 3.2.

Context: ANSI N210 is cited as a reference in Appendix D to SRP Section 3.84. Appendix D describes the
minimum requirements and criteria for review of spent fuel pool racks and associated structures which would
meet the design standards specified in Subsection II, Acceptance Criteria, of the SRP section.

SRP Section 9.1.2
Revision/Title: Rev. 3, July 1981, "Spent Fuel Storage”
Locations: ANS 572 is cited in five subsections: I, I, IIT, IV, and VI.

Context: In subsection I. Areas of Review, ANS 57.2 is cited for criticality limits. In subsection II.
Acceptance Criteria, ANS 57.2 is cited as acceptance criteria for meeting GDC 2 for withstanding the effects
of natural phenomena; for meeting GDC 4 for withstanding the effects of environmental conditions and
missiles; for meeting GDC 61 for fuel storage and handling of radioactive materials; for meeting GDC 62 for
prevention of criticality; and for meeting GDC 63 for monitoring systems to detect excessive radiation and
conditions that could lead to loss of decay heat removal capabilities. In subsection ITI. Areas of Review,
ANS 572 is cited for minimum design storage capacity in the spent fuel storage pool. In IV. Evaluation
Findings, ANS 57.2 is cited as related to requirements for GDC 2, 4, 61, and 63. In VI. References, ANS
57.2-1976 is listed as Reference 11.
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SRP Section 9.1.5
Revision/Title: Rev. 0, July 1981, "Overhead Heavy Load Handling Systems"
Locations: ANS 57.2 is cited in three subsections: II, IV, and VI

Context: In subsection II. Acceptance Criteria, ANS 57.2/ANSI N210 is cited as other specific criteria
necessary to meet the relevant requirements of GDC 2, 4, and 61. In subsection IV. Evaluation Findings,
ANS 57.2/ANSI N210 is cited as guidelines to meet GDC 4 and 61. In subsection VI. References, ANS
572 is listed as Reference 9.

Other Citations

None
1L CITED VS. LATEST STANDARD DIFFERENCES

This part of the comparison presents those changes from the cited version (1976) to the latest version (1983)
identified for ANS 57.2. Many of these changes involve formatting, editorial and grammatical differences. Others
involve clarification (e.g., the addition of a figure or illustration) and have no effect on requirements. Those
differences between the cited and latest versions of ANS 57.2 which are judged to be significant and warranted
further investigation relative to the technical and regulatory effects of their citation in regulatory documents are
tabulated and discussed on the following pages.

To facilitate review and consideration of their effects on ANS 57.2 citations in regulatory documents, significant
differences between the cited and latest versions are classified into the following change types:

new or changed requirements affecting established NRC positions and requirements,

new or changed requirements not addressed by established NRC positions and requirements,
new or changed requirements allowing more flexibility,

deleted or relaxed requirements, and

new or changed requirements adding detail to established NRC regulatory positions.

RARE ol S

Further consideration of the effects of the changes presented in this section on the SRP and associated Regulatory
Guides and CFR sections that cite ANS 57.2 is provided in the Part IIT, Recommendations, of this section. Those
differences classified as change types 1-4 are summarized in Part I,
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118 RECOMMENDATIONS

This part of the comparison summarizes significant differences (identified in Part IT) between the cited and latest
versions of the standard and addresses their regulatory effects on the citing documents. Those changes in the
standard that only added detail to existing requirements are not included in the summary of significant differences.
The regulatory citations to ANS 57.2 (identified in Part I) are evaluated based on the significant differences between
the cited and latest versions of this standard. Citations in the SRP are evaluated first, followed by citations in
associated Regulatory Guides and 10 CFR sections. Recommendations concerning the updating of these citations as
they relate to the SRP-UDP are also included in this part of the comparison.

Summary of Significant Differences

Almost all of the contents of the 1976 version were carried forward into the 1983 version. The significant
differences primarily increase design and operation requirements; implement new requirements for
documentation and verification of documentation of design, structures, and systems as required by
ANSI/ASME NQA-1-1983; add new requirements for security requirements by reference to ANSI/ANS-3.3-
1982; reduce radioactive material release limits; increase the requirements for communications, indications
and alarms for surveillance and control of systems; increase requirements for seismic, structural, and
operational design; and increase requirements for maintenance of subcritical fuel configuration.
Recommendations and requirements in the 1976 version that were deleted, have generally been replaced with
performance criteria that will require implementation of the deleted provisions or alternate provisions that
appear to be adequate to meet the performance criteria.

Examples of changes affecting facility/structural design requirements include the addition of new
requirements for protection of the makeup system from missiles and design of the system to withstand a
SSE; a transformation of four categories of design conditions into five categories of plant conditions; iodine
and radioactive material release limits for PC IV and V events were reduced from 100 to 10 percent of 10
CFR Part 100 limits; upgrading a recommendation for control of ingress and egress to the fuel building toa
requirement; and upgrading a permissive for the spent fuel building locks to be under administrative control
to a requirement. An example of deleted requirements includes the deletion of a requirement that the
ground acceleration for an SSE be at least 0.1 g.

Examples of changes affecting system design requirements include the addition of new requirements for
implementation time for the makeup system; the ability of removable gates or bulkheads to support the full
height of water on the fuel pool side and to remain in position following an SSE; seals to be designed to be
radiation resistant; a stainless steel liner and required liner performance during a SSE; double valved drains
in the cask handling pool and transfer canal; for fuel storage racks; communications not susceptible to loss of
either onsite or offsite power between fuel handling machines, refueling machines, the control room, and
transfer mechanisms/upender control stations(s); a loudspeaker system for rapid communication from the
control room to both the fuel storage building and the primary reactor containment; materials exposed to
radiation, pool water, and performance of poison materials; the reliability of the makeup water source; zero
pool leakage; prohibition of inadvertent release of radioactive material; local demineralizer AP indication;
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remote and local fuel pool temperature indication; high alarm for the filter AP; local indication of the
building AP; local indication of the cooler inlet and outlet temperatures; local indication of cooler AP; a
recommendation for makeup system sizing was expanded into a requirement; permanent access ladders in
the cask handling pool and fuel transfer canal was changed to permanent anchor points for removable access
ladders; that fuel assemblies not extend above storage rack support or guiding surfaces was revised in the
1983 version to prevent physical damage to stored fuel for PC I, II, and IIT events; the recommendation to
design the floor to withstand the forces from a cask drop on edge and the permissive to use electrical or
mechanical controls to limit a cask drop were changed to requirements; and a recommendation that
components located in the pool be remotely removable without lowering the pool level below the minimum
was changed to a requirement.

Specific new permissives for systems in the 1983 version include the cask handling, fuel handling, fuel storage
rack and pool water makeup systems may be totally or partially supported by the spent fuel storage pool and
cask handling structures; the pool water makeup system may be permanently connected to the cooling system
or completely separate and need not be designed to operate continuously; the spent fuel storage racks may
be designed to be free standing, individually supported on embedments in the pool floor, or supported by
combination compression tension embedments in the pool walls; sliding of spent fuel storage racks may occur
during a seismic event, but fuel damage or reduction in required margin to criticality due to impact shall not
be allowed; and the permanent identification of each spent fuel storage rack cell may be on the racks
themselves or an indexing system may be used.

Examples of deleted or reduced requirements include the deletion of the requirement for antisyphon devices
to meet the single failure criterion; deletion of recommendations related to the contemplated examination of
irradiated fuel; the requirement for a remote indication of pump controls was downgraded from required to
recommended; a recommendation to provide a support barrier around the periphery of spent fuel storage
pools; a requirement for shielding the spent fuel storage pool auxiliary equipment; a requirement that
materials handling systems include a positive means to prevent violation of minimum water shielding
requirements during normal operations; a requirement that personnel comfort, radiation exposure, personnel
safety and operational limits of essential and instruments be considered when determining spent fuel storage
pool operating temperatures; recommendations related to the storage capacity for a two reactor system, and
that the designer assess his particular sitnation with respect to maximum storage capacity of fuel assemblies
and control components; a requirement that seismic requirements be considered in the design of the cask
handling area; a recommendation that ventilation air flow rates in the spent fuel building in the enclosed
spent fuel storage pool area be at least two changes per hour; a recommendation that consideration be given
for breathing apparatus, clothing change, and rapid decontamination for personnel safety in the spent fuel
building; a requirement that Safety Class 3 components also meet the testing requirements of ASME Section
X1, Subsection IWP and IWV; a requirement for instrumentation for functionally testing cask loading and
handling facility decontamination system operation; a recommendation that spent fuel storage pool filters and
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resin traps (if used) be parallel flow construction; and consideration of equipment design to allow cleaning of
the pool floor. Although the deletion of these recommendations and requirements reduce specific
requirements that were provided in the 1976 version; the 1983 version specifies added performance
requirements that generally require the implementation of these specific items that were deleted or the
implementation of comparable provisions in order to comply with the performance requirements. One
notable item deals with the capacity of the pool water makeup systems as specified in Section 6.3.2.7 of the
1983 version. The capacity of the system needs to be based on considerations beyond pool water boiling.
The capacity of the system should be as stated in C.8 of Regulatory Guide 1.13.

Examples of changes affecting operations requirements include the addition of new requirements for a
redundant means to monitor the spent fuel pool level; maintaining and verifying the presence and integrity of
absorber materials; an alarm on the safety-related filtration and ventilation system to alert operators if the
system is not in operation; and casks shall not pass over or impact stored fuel for all Plant Conditions.

Examples of changes affecting analysis include the addition of new requirements for designing to thermal
loads and loading combinations contained in the facility FSAR or in ACI 349-1980.

Examples of changes affecting documentation include the addition of new requirements for documentation
and verification of documentation of design and structures; requirements for systems and equipment to vent
the cask and to cooldown the cask internally; certification of conformance with applicable standards; and
verification of design documentation as required by ANSI/ASME NQA-1-1983.

Examples of changes affecting the application of industry codes and standards include the addition of new
requirements by reference to ANSI/ANS-3.3-1982 for security requirements for the fuel storage building;
new standards and requirements for the quality assurance program; and references to additional codes and
standards as guidance for applicable recommendations and requirements. One notable change is the use in
the 1983 version (§ 6.6.1) of commercial codes and standards in the electrical area. The 1976 version cites
safety related standards such as TEEE 308 and IEEE 384. This relaxation may increase the importance of
Regulatory Guide 1.13, Position C.7.

NRC review is needed to determine the acceptability of these changes that appear to be significant as
identified in subsection II of this comparison. Pending this review, consideration should be given for SRP
Section 9.1.2 to endorse ANSI/ANS 57.2-1983, "Design Requirements for Light Water Reactor Spent Fuel
Storage Facilities at Nuclear Power Plants," as a replacement for ANS 57.2/ANSI N210-1976, "Design
Objectives for Light Water Spent Fuel Storage Facilities at Nuclear Power Stations." SRP 9.1.2 cites
Regulatory Guide 1.13 and the 1983 version of ANS 57.2 appears to be generally consistent with regulatory
criteria in the SRP and the Regulatory Guide although it appears that many of the regulatory exceptions in
Regulatory Guide 1.13 need to be retained. The latest version appears to provide additional clarity and more
complete requirements with regard to facility and system design as well as criticality analysis.
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Recommendations for updating endorsements/mtatlons in SRP 3.84, SRP 9.1.2 and SRP 9.1.5 to specific
sections of ANS-57.2 are as follows:

‘SRP Citations to the Standard

SRP Section 3.8.4, Rev. 1, “Other Seismic Category I Structures” (July 1981)

ANS 57.2-1976 is also designated as ANSI N210 which is cited in SRP Section 3.8.4, Appendix D, “Technical Position

on Spent Fuel Pool Racks.”

SRP Section 3.8.4

Paragraph Recommendation

Appendix D Consider revising SRP Section 3.8.4, Appendix D to reference ANSI/ANS 57.2 - 1983.

VI. References

SRP Section 9.1.2, Rev, 3, "Spent Fuel Storage" (July 1981)

SRP Section 9.1.2

Paragraph

I

o1

116 and IV.5

Recommendation

Consider revising the endorsement to cite subsections 6.4.2.1 and 6.422 in ANS 57.2-1983
instead of paragraphs 5.1.1.2.1 and 5.1.1.2.2 [5.1.12.1 and 5.1.12.2].

Consider revising the endorsement to cite subsections 6.1.2.1, 6.1.2.3, 6.4.2.13, 6.52.2 and
6.5.2.10 in ANS 57.2-1983 instead of paragraphs 5.1.1, 5.1.3, 5.1.12, 53.2, and 53.4. (The
SRP should also state that the capacity of the pool water makeup system as specified in
Section 6.3.2.7, should be augmented with the provisions of Regulatory Guide 1.13,
Position C.8.)

Consider revising the endorsement to cite subsections 6.1.2.12(b), 6.6.2.2, 6.6.2.3, 6.6.2.4
and 6.6.2.5 in ANS 57.2-1983 instead of paragraph 5.4.

Consider revising the endorsement to cite subsection 6.4.2.15 in ANS 57.2-1983 instead of
paragraph 5.1.15. Revise the complementary wording the SRP 9.1.2 to be consistent with
the new reference, or retain the requirement related to a two reactor system as a
separate/stand-along statement.
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SRP Section 9.1.2
Paragraph Recommendation
v.i Consider revising the endorsement to cite subsections 6.1.2.1, 6.1.2.3, 6.4.2.13, 6.5.2.2 and
6.52.10 in ANS 57.2-1983 instead of paragraphs 5.1.1, 5.1.3, 5.1.12, 53.2, and 5.34.
VL Consider revising Reference 11 to cite ANS 57.2-1983.

SRP Section 9.1.5, Rev. 0, "Overhead Heavy Load Handling Systems" (July 1981)

SRP Section 9.1.5

Paragraph Recommendation

0. ACCEPTANCE Consider revising SRP Section 9.1.5 to endorse/cite ANSI/ANS-57.2-1983 as

CRITERIA acceptance criteria for meeting the relevant requirements of General Design Criteria
2, 4, and 61.

IV. EVALUATION Consider revising SRP Section 9.1.5 to endorse/cite ANSI/ANS-57.2-1983 as

FINDINGS acceptance criteria for meeting the relevant requirements of General Design
Criterion 4.

VI. REFERENCES Consider revising subsection VI to reference the version of ANS-57.2 cited within
subsections I and IV of SRP Section 9.1.5.

Other Regulatory Citations to the Standard

None
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