NUREG/CR-5152
SAIC-88/3015

Comparison and Regulatory
Impact of NQA-1 and NQA-2
With N45.2 QA Standards

Science Applications International Corporation

Prenared for
U.%, Nuclear Regulatory
Commission

8508070424 89073
PDR_ NUREQ . "
CR-5152 R PDR



AVAILABILITY NOTICE

Avallability of Reference Matenais Cited in NRC Publications

Most documents cited in NRC publications will be avaliable from one of the fullowing sources
1 The NRC Public Document Room, 2120 L Street, NW, Lower Level, Washington DC 20655

2 The Superintendent of Documents, U.8 Government Printing Office. P.O. Box 37082, Washington,
DC 20013-7082

3 The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited In NRC publications, It Is not
intended to be exhaustive.

Referenced doouments avallable for inspection and copying for a fee from the NRC Public Document Room
include NRC correspondence and internal NRC memoranda: NRC Office of Inspection and Enforcement
bulletins . circulars. Information notices, inspection and investigation notices: Licensee Event Reports; ven-
dor reports and correspondence; Commission papers; and applicant and licensee daocuments and corre-
spondence

The following documents in the NUREG series are avallable for purchase from the GPO Sales Program:
formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and NRC bookiets and
brochures. Also available are Regulatory Guides, NRC reguiations in the Code of Federal Regulations. and
Nuclear Reguletory Commission Issuances

Documents avallable from the National Technical Informatin= “arvice Include NUREG series reports and
technical reports prepared by other federa agencies and reports prepared by the Atomic Energy Commis-
sion, forerunner agency to the Nuciear Regulatory Commission.

Documents avallable from public and special technical libraries inciude all open literature items, such as
books, journal and periodical articles, and transactions. Federal Register notices, fede. al and state legisia-
tion. and congressicnal reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reporty and transiations, and non-NRC conference pro-
cerdings are avallable for purchase from the organization sponsoring the publication c*ed.

Single coples of NRC draft reports are avallabie free. to the extent ot supply, upon written request to the
Office of Information Resources Management, Distribution Section, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

Coples of Indu try codes and standards used In a substantive manner in the NRC regulatory process are
maintained at the NR” Library, 7820 Norfolk Avenue, Bethesda, Maryland, and are avallable there for refer-
ence use by the piblic. Codes and standards a‘e usually copyrighted and may be purchased from the
originating organization or, if they are American National Standards, from the American National Standards
Institute, 1430 Broadway, New York, NY 10018,

DISCLAIMER NOTICE

This repon was prej. red as an account of work sponsored by an agency of the United States Government.
Neither the United St ies Government nor any agency thereof, or any of their employees, makes any warranty,
expresed or implied, or assumes any legal liadility of responsibility for any third party's use, or the results of
such use, of any information, apparatus, product or process disclosed in this report, of represents that its use
by such third party would not infringe privately owned rights.




NUREG/CR-5152
SAIC-88/3015
oL

Comparison and Regulatory

Impact of NQA-1 and NQA-2

With N45.2 QA Standards

Manuscript Completed: June 1988
Date Published: July 1989

Prepared by
B. Scanga, J. Stokley

Science Applications International Corporation
1710 Goodridge Drive
MclLean, VA 22102

Prepared for

Division of Licensee Performance and Quality Evaluation
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, DC 20555

NRC FIN B 8733



ABSTRACT

This report compares the 1983 edition of ANSI/ASME NQA-1 and the 1986
edition of NQA-2 standards with the &NSI N45.2 series of QA standards. NQA-
1 (1983) has been endorsed for design and construction by NRC by Revision 3
of Regulatory Guide 1.28. NQA-2 has not yet been formally endorsed by the
NRC. Where differences between the two sets of standards exist, the authors
have assessed the impact of these differences on the regulatory process.
The analysis considers both NRC Regulatory Guide endorsements and current
NRC emphasis on the performance-based inspection process. The reviewers
find that the NQA standards are more focused on the technical aspects of
products and processes to achieve quality as compared to N45.2 standards
emphasis on program verification activities. In contrast to NQA-1, KQA-2
has incorporated many lessons learned during plant construction experience
and the operations phase of nuclear facilities. The summary of ‘he impact
on regulations that is preserted in this report provides a cowparison for
utilities, vendors, and NRC inspectors of existing standards.
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Comparizon and Regulatory Impact of NQA-1 and NGA-2 with N45.2
Quality Assurance Standards

I. INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) reviews national standards

an¢, as appropriate, issues Regulatory Guides that reference the

standards. In 1975, the American National Standards Institute {ANSI)
engaged the American Society of Mechanical Engineers (ASME) to develop an
updated set of quality assurance (QA) standards for the nuclear power
industry. Since that time, two editions of NQA-1 (1983 and 1986) and one
edition of NQA-2 (1986) have been published. The NRC staff has endorsed the
1983 edition of NQA-].

In this report, the 1983 ed‘tion of NQA-1 and the 1986 edition of NQA-2
standards have been compared in detail with the ANSI N45.2 series of QA
stanoards that is currently being used by the majority of nuclear plant
licensees in the United States.* Differences between the NQA and the ANS]
N45.2 series of QA standards that are significant have been identified, and
the impact of these differences upon the regulatory process has been
assessed.

11.  BACKGROUND

Since Appendix B of 10 CFR Part 50, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants,” was approved and became part of
the Code of Federal Regulations in June 1970, many documents have been
issued to clarify specific quality requirements. Appendix B was originally
issued for use during the design, procurement, and construction phases of a
facility, but the 18 criteria established by Appendix B have become the
backbone of all nuclear QA programs. Appendix B requirements apply directly
to and place responsibility on the applicant for the establishment and
execution of the total QA program.

The American National Standards Institute issued the N45.2 series of QA
standards, startirg with N&5.2 "QA Program Requirements for Nuclear Power
Plants,” to set forth requirements for overall QA programs in nuclear
facilities. ANS] N&5.Z was to be the industry standard for QA, and it
provides a basis for the development of detailed QA practices and procedures
through daughter standards that provide working standards in specific aveas.
The daughter standards provide more detail than the paragraph or two of each
criterion in Appendix B.

* The authors of this report and Science Applications International
Corporation (SAIC) gratefully acknowledge the work of
the members of the NRC QA Branch who contributed to this review.
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NQA-1, originally issued in tne late 1970's, consolidates the N45.2 series
using the format ¢ 10 CFR 50, Appendix B. It contzins the programmatic
requirements embodied in N45.2 and seven of the daughter standards. This
standard includes mandatory supplements and nonmandatory appendices so that
it can be used to tailor the QA program for specific applications. NQA-2
incorporates the technical requirements of nine N45.2 daughter standards.

111. SCOPE AND METHODOLOGY

This report summarizes the differences of regulatory significance between
NQA-1-1983 (Regulatory Guide 1.28, Revision 3) and NQA-2-1986 and the ANSI
N45.2 series. The differences were identified by first comparing each re-
quirement of the ANSI N45.2 series against the comparable requirement in the
NQA standards. The differerces noted in the comparison were assessed to
determine their regulatory impact. For each comparison, the regulatory
impact is stated in generic lerms to avoid making assumptions regarding
individual licensee approaches to fulfilling standard’s rec.iirements. in
general, the standards analysis reflects the NRC's emphasis on performarce-
based inspection techniques. The assessment also censiders the potential
impact of changes to the plant operations phase, recognizing that the NRC
position for operating plant QA programs is guided by ANSI N18.7/ANS 3.2
and the ANS] N45.2 series as endorsed by Regulatory Guide 1.33.

Individua)l analyses for each of the ANS! N45.2 series QA siandards are
attached. NOA-2 parts 2.15 (Hoisting, Rigging, etc.) and 2.20 (Subsurface
Investigation) were not reviewed because there are no comparablie NRC-
endorsed ANS] standards. Part 2.4 (Installation, Inspection and Testing,
Instrumentation and Electrical Equipment) is in the process of preparation
and cannot at this time be compared to IEEE 336-1971 (ANSI N45.2.4-1972) or
successor standard ANSI/IEEE 336-1985. The individual analyses identify
specific differences of re?ulatory significance for each N45.2 requirement
and also provide an overall assessment of the impact of differences between
that specific N45.2 standard and the corresponding NQA-1 or NQA-2 section.

1V. SUMMARY

Table 1 has been prepared to show an overview of comparable sections of NQA-
] and ANSI N43.2 reiative to the legal reguirements specified in 10 CFR 30,
P-nendix B. The table also highlights structural differences. For example,
N45.2.8 subsections shown in the bracket are typical of all the Né5.2
series, which are essentially stand-alone documents for specific quality
requirements.

In contrast, the NQA-1 and K0A-2 documents have general statements in the
introduction sections that are amplified in suppiements and appendices in
NQA-1 and in specific sub-chapter headings in NQA-2. The NQA-1 and NQA-2
standards are more integrated and require the user to incorporate the
amplified material as appropriate.
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In summarizing the differences between both bodies of QA standards, the
reviewers find the NQA standards have updated and improved the techiiical
definition of product and processes on "how to achieve quality,” and have
incorporated lessons learned regarding plant construction activities, equip-
ment installation and maintenance. This is particularly true for the NQA-2
standard. At the same time, the NQA-1 standard, published initially in 1979
before the NRC study of QA effectiveness (NUREG-1055), generally does not
recognize industry growth, improved methods for integrating (A into manage-
ment activities, and other initiatives that stress performance effective-
ness. It has, instead, provided less prescriptive provisions for QA
monitoring, verifying, data trending, corrective action, and communications
with management, recognizing that when accent on the quality of performed
activities accomplishes needed quality results, verification actions can be
diminished.

V. CONCLUSIONS

The individuil section-by-section analyses are summarized in Appendix 1 and
Appendix 2. The major differences are specified and then categorized as to
whether or ot the regulatory impact is either more or less prescriptive for
an effective QA process. In the cases where we determined it to be more
prescriptive, we note if it encourages more licensee emphasis on (a) ful-
fi11ing QA responsibility; (b) performing function effectively; or (c) pro
viding tangible evidence of accomplishment. In the cases where it is
determined to be less prescriptive, we note if it allows licensee de-
emphasis on (a) fulfilling the QA principles broadly stated by regulations;
(b) applying QA provisions consistently; or (c) performing QA functions
effectively. In some cases the impact was less prescriptive, but practical,
in which case we note if it permits licensee to (2) satisfy the broadly
stated "generic" requirement, or (b) give more attention to “"substance,”
i.e., effective performance. In some cases the impact of the difference was
to clarify the specification and therefore contributed to more consistent
understanding by the licensees.

The general conciusions, stated in bold face type at the end of each
analysis, are summarized below.

General Conclusions Resulting from the Comparison of NQA-1-1983
with ANS] N45.2 QA Standards

QA PROGRAM REQUIREMENTS (N45.2): NQA-1 changes deemphasize programmatic and
quality verification activities (that is, provisions on how (0 oversee,
positively influence, and control quality), while retaining and improving
the technical provisions of how to achieve quality.

INSPECTION PERSONNEL QUALIFICATIONS (N45.2.6): NQA-1 changes simplify and
strengthen slightly the requirements for inspector qualifications. The key
provision for assessment of an inspector’s qualification based upon review
of his performance has been maintained.




QUALITY ASSURANCE RECORDS (N45.2.8): The principal change was the deletion
of the 1ist of record types and retention times. Regulatory Guide 1.28,
Revision 3 addresses this area. Safety System Tunctional Inspection reports
and the operational plant lessons learned and published in NRC NUREGs such
as NUREG 1154 give good insight into the need for ready availability of
records for reference by: 1) operations personnel to maintain cperational
boundaries within the design bases, and 2) maintenance personnel to maintain
plant configuration compatible with design bases.

DEFINITIONS (N45.2.10): There are m'nor changes in Supplement S-1 of NQA-1
compared to ANSI N45.2.10 and Regulaiory Guide 1.74, but the pattern to the
changes is consistent. The technica' matter is improved and updated; the QA
process and its interaction with design and engineering activities are
deemphasized.

DESIGN CONTROL (N45.2.11): NQA-1 cons. idates design control requirements,
impr- ses Lie structure, and provides several updated concepts that reflect
the intervenira yesr: of operating plunt experience since publication of the
1974 standard.

QUALITY ASSURANCE AUDITS (N45.2.12): N7A-] changes tend to minimize the
importance of audits and to reduce the organizational status of the auditing
organization. NQA-1 does not emphasize the performance aspect of the
auditing function. ANS] NIB.7/7%51 3.2 covers items not specified in either
NQA-1 or ANSI N45.2 standard., such as review of the QA program adequacy by
executive management, availability ot technical expertise to auditors, QA
internal and external overview functions, and preventive actions such as
data analysis of problem area patterns.

CONTROL OF PURCHASED ITEMS (N45.2.13): NOQA-1 maintains the essence of
procurement control but does delete some of the procurement control
requirements and reduces others to non-mandatory guidance. This might permit
a lessening of effective performance in maintaining quality of purchased
items and services.

AUDIT PERSONNEL QUALIFICATION (N45.2.23): NQA-1 changes in Supplement 25-3
ere positive, even though they are few and miner in nature. The changes are
consistent with the emphasis on effective performance rather than
perfunctory compliance with forms, artificial rating systems, and schedules.

General Conclusions Resulting from the Cumparison of NQA-2-1986
with ANS] %45.2 OA Standards

CLEANNESS (N45.2.1): NQA-2 change: consist of more definitive requirements
and clarification of application to modifications, repairs, maintenance, and
other facets of the operations phase. The objective is zleanness of
systems, with appropriate controls on the cleaning reagents and operations
themselves. The requirements are based upon the expectation that licensee
QA organizations will review maintenance, modification, repair, and
operations procedures and practices in advance of their use (as in process

§




qualification) to predetermine that contamination, machine chips, escaped
lubrication, or hydraulic fluid from various machining operations have been
considered prior to the operation and that proper preventive measures have
been taken to maintain clean systems.

PACKAGING, SHIPPING, STORAGE (N45.2.2): NQA-2 changes deemphasize the
inspection and verification provisions specified in N45.2.2 and Regulatory
Guide 1.38 (Rev. 2) that apply directly to item packaging and storing.

There are some minor technical improvements on the specific packaging steps.
The deemphasis could lead to problems in incorrect narking or use of
nonacceptable items unless the licensee recognizes the obligation to inspect
packaging and storage based upon other QA program requirements and
commitments.

STRUCTURES: SOILS, FOUNDATIONS, STEEL, CONCRETE (N45.2.5): NQA-2 changes
are positive, primarily due to updated and more comprehensive technical
requirements, with inspection verification requirements relatively
unchanged.

INSTALLATION, INSPECTION, AND TESTING OF MECHANICAL EQUIPMENT (N45.2.8):
NQA-2 changes are positive, clarifying ASME boiler and Pressure Vessel Code
(B&PY) interaction and applicability to the operations phase, although these
were already covered by Regulatory Guides. Essentially, there is little
change and thus 1ittle regulatory impact.
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APPENDIX 1

COMPARISON OF NQA-1 (1983)
WITH ANSI N45.2 QA STANDARDS
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APPENDIX 2

COMPARISON OF NQA-2 (1986)
WITH ANST N45.2 QA STANDARDS
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