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ABSTRACT

This report compares the 1983 edition of ANSI /ASME NQA-1 and the 1986
edition of NQA-2 standards with the ANSI 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, NQA 2
has incorporated many lessons learned during plant construction experience
and the operations phase of nuclear facilities. The summary of the impact
on regulations that is presented in this report provides a cosaparison for
utilities, vendors, and NRC inspectors of existing standards.
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Comparicon and Regulatory Impact of NQA-1 and NQA-2 with N45.2
Quality Assurance Standards

I. INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) reviews national standards
and, as appropriate, issues Regulatory Guides that reference the
standards. In 1975, the American National Standards Institute (ANSI)

i engaged the American Society of Mechanical Engineers (ASNE) 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-1.

In this report, the 1983 edition of NQA-1 and the 1986 edition of NQA-2
standards have been compared in detail with the ANSI N45.2 series of QA
standards that is currently being used by the majority of nuclear plant
licensees in the United States.* Differences between the NQA and the ANSI
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.

II. 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, starting with N45.2 "QA Program Requirements for Nuclear Power
Plants," to set forth requirements for overall QA programs in nuclear
facilities. ANSI N45.2 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 areas.
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 the late 1970's, consolidates the N45.2 series
using the format vt 10 CFR 50, Appendix B. It contains the programmatic
requirements embodied in N45.2 and seven of the daughter sta.dards. 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.

III. SCOPE AND METHODOLOGY

This report summarizes the differences of regulatory significance between
NQA-1 '983 (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 differer,ces noted in the comparison were assessed to
determine their regulatory impact. For each comparison, the regulatory
impact is stated in generic terms to avoid making assumptions regarding
individual licensee approaches to fulfilling standard's recairements. In
general, the standards analysis reflects the NRC's emphasis on performance-
based inspection techniques. The assessment also considers 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 ANSI N45.2 series as endorsed by Regulatory Guide 1.33.

Individual analyses for each of the ANSI N45.2 series QA standards are
attached. NQA-2 parts 2.15 (Hoisting, Rigging, etc.) and 2.20 (Subsurface
Investigation) were not reviewed because there are no comparable NRC-
endorsed ANSI 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 regulatory 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.

IV. SUMMARY

Table I has been prepared to show an overview of comparable sections of NQA-
1 and ANSI N45.2 relative to the legal requirements specified in 10 CFR 50,
h endix 8. The table also highlights structural differences. For example,
N45.2.8 subsections shown in the bracket are typical of all the N45.2
series, which are essentially stand-alone documents for specific quality
requirements.

In contrast, the NQA-1 and NQA-2 documents have general statements in the
introduction sections that are amplified in supplements 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.

2
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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 techt.ical
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 QA 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 individu:11 section-by-section analyses are summarized in Appendix 1 and
Appendix 2. The major differences are specified and then categorized as to
whether or not 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-
filling 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) applyio9 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 (a) 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 conclusions, 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 ANSI N45.2 QA Standards

QA PROGRAM REQUIREMENTS (N45.2): NQA-1 changes deemphasize programmatic and
quality verification activities (that is, provisions on how to 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 |
Iof his performance has been maintained.

4
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QUALITY ASSURANCE RECORDS (N45.2.9): The principal change was the deletion
I of the list of record types and retention times. Regulatory Guide 1.28,

Revision 3 addresses this area. Safety System functional 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 operational
boundaries within the design bases, and 2) maintenance personnel to maintain
plant configuration compatible with design bases.

DEFINITIONS (N45.2.10): There are minor changes in Supplement S-1 of NQA-1 i
compared to ANSI N45.2.10 and Regulatory Guide 1.74, but the pattern to the j
changes is consistent. The technical 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 consWidates design control requiren,ents, I

impr^ves tie structure, and provides several updated concepts that reflect
the interveni.79 years of operating plant experience since publication of the

,

1974 standard. i

i

QUALITY ASSURANCE AUDITS (N45.2.12): NQA-1 changes tend to minimize the i

importance of audits and to reduce the organizational status of the auditing i

organization. NQA-1 does not emphasize the performance aspect of the |
auditing function. ANSI N18.7/CSI 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 of 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): NQA-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
are positive, even though they are few and minor in nature. The changes are
consistent with the emphasis on effective performance rather than
perfunctory compliance with for:ns, artificial rating systems, and schedules

General Conclusions Resulting from the Cumparison of NQA-2-1986
with ANSI M5.2 f)A Standards

CLEANNESS (N45.2.1): NQA-2 changes consist of more definitive requirements
and clarification of application to modifications, repairs, maintenance, and
other facets of the operations phase. The objective is cleanness 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

5



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 i

inspection and verification provisions specified in N45.2.2 and Regulatory
'

Guide 1.38 (Rev. 2) that apply directly to item packaging and storing. i

There are some minor technical improvements on the specific packaging steps.
The deemphasis could lead to problems in incorrect marking 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 1

'

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&PV) interaction and applicability to the operations phase, although these'

were already covered by Regulatory Guides. Essentially, there is little

change and thus little regulatory impact. |
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WITH ANSI N45.2 QA STANDARDS
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