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http://cstools.asme.org/. [Interpretations are also included with each edition.]

Errata to codes and standards may be posted on the ASME Web site under the Committee ‘\Pages to
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(12)

FOREWORD

Early in 1975, the American National Standards Institute (ANSI) assigned overall responsibility
for coordination among technical societies and development and maintenance of nuclear power
quality assurance standards to the American Society of Mechanical Engineers (ASME). The ASME
Committee on Nuclear Quality Assurance was constituted on October 3, 1975 and began operating

under the ASME Procedures for Nuclear Projects. The ASME Committee on Nuclear Quality
Assurance currently operates under the ASME Operating Procedures and Practices for Nuclear
Codes and Standards Development Committees. This Committee prepared ANSI/ASME NQA;1;
Quality Assurance Program Requirements for Nuclear Power Plants, and ANSI/ASME NQA-2,
Quality Assurance Requirements for Nuclear Power Plants, which were first issued in 1979 and
1983, respectively, as American National Standards.

NQA-1-1979 was based upon the contents of ANSI/ASME N45.2-1977, Quality Assurance
Program Requirements for Nuclear Facilities; ANSI N46.2, Revision 1, Quality Assdrance Program
Requirements for Post Reactor Nuclear Fuel Cycle Facilities; and the following seven daughter
Standards of ANSI/ASME N45.2:

N45.2.6-1978 Qualifications of Inspection, Examination, and Testing:Rersonnel for Nuclear
Power Plants

N45.2.9-1979  Requirements for Collection, Storage, and Maintenance of Quality Assurance
Records for Nuclear Power Plants

N45.2.10-1973  Quality Assurance Terms and Definitions

N45.2.11-1974  Quality Assurance Requirements for the Design of Nuclear Power Plants

N45.2.12-1977 Requirements for Auditing of Quality Assurance Programs for Nuclear Power
Plants

N45.2.13-1976  Quality Assurance Requirements-for Control of Procurement of Items and
Services for Nuclear Power Plants

N45.2.23-1978  Qualification of Quality Asstrance Program Audit Personnel for Nuclear
Power Plants

Since the 1979 Edition was issued, NQA-1 was revised and published in 1983, 1986, 1989, 1994,
1997, 2000, 2004, and 2008. From its-initial publication in 1979, the Standard has retained the
18-criteria structure of 10 CFR 50 Appendix B in a portion of the document. For this edition,
Part I is organized by the @8:criteria structure and is intended to meet and implement the
criteria of 10 CFR 50 Appendix B, Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants, dategd- January 20, 1975.

The ASME NQA-2{1983 standard incorporated the requirements of the following quality assur-
ance Standards net.included in ASME NQA-1:

N45.2.1-1980 Cleaning of Fluid Systems and Associated Components for Nuclear
Power Plants
N45.2.2-1978 Packaging, Shipping, Receiving, Storage, and Handling of Items for

Nuclear Power Plants
N45.2:3-1973 (R1978)  Housekeeping During the Construction Phase of Nuclear Power
Plants

N4A5 2 51978 anplaman{-av} (\na]i{-y A ssuranceRegwirements—forInstallation

Inspection, and Testing of Structural Concrete, Structural Steel, Soils,
and Foundations During the Construction Phase of Nuclear Power
Plants

N45.2.8-1975 (R1980)  Supplementary Quality Assurance Requirements for Installation,
Inspection and Testing of Mechanical Equipment and Systems for the
Construction Phase of Nuclear Power Plants

N45.2.15-1981 Hoisting, Rigging, and Transporting of Items for Nuclear Power
Plants
N45.2.20-1979 Supplementary Quality Assurance Requirements for Subsurface

Investigations for Nuclear Power Plants

iv
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In 1984, the NQA Committee initiated work to expand the Standard to address quality assurance
program requirements appropriate to site characterization of high-level nuclear waste repositories.
This effort resulted in the preparation of a new standard, ASME NQA-3, Quality Assurance
Program Requirements for the Collection of Scientific and Technical Information for Site
Characterization of High-Level Nuclear Waste Repositories, which was issued in 1989.

The NQA Committee has regularly updated and revised the Standards since the 1979 Edition
was issued to improve its utility and value to the nuclear industry. In the early 1990s, the NQA
Committee recognized that the NQA-1, NQA-2, and NQA-3 standards were not easily understood
and applied by all users, and some potential users were not selecting NQA-1 and NQA-2 as their

Standard of choice. The Committee decided to restructure the NQA Standards into a single
multipart document that would improve the clarity of the Standard, allow more rapid response
to varied applications of NQA requirements and guidance, and provide a performancetbased
focus. The restructured requirements, guidance, and applications appendices facilitate judicious
application of the entire Standard or portions of the Standard to the wide variety of work
encountered by today’s nuclear industry. The new structure aids improved understanding and
supports effective implementation of the requirements, continues to address quality assurance
program compliance aspects, and adds focus on quality results.

This multipart Standard, issued initially as NQA-1-1994, includes requirements and nonmanda-
tory guidance to establish and implement a quality assurance program for any nuclear facility
application. Part I contains quality assurance program requirements'for the siting, design, con-
struction, operation, and decommissioning of nuclear facilities..Rart II contains quality assurance
requirements for the planning and conducting of the fabmication, construction, modification,
repair, maintenance, and testing of systems, components,-0r, activities for nuclear facilities. Part III
contains nonmandatory guidance and application appendices previously included in NQA-1,
NQA-2, and NQA-3. Part IV contains NQA position papers, application matrices for users, cross-
reference comparisons to NQA, and other quality.program information.

The arrangement of the requirements in Partl (from former NQA-1), requirements for work
practices in Part II (from former NQA-2), and\nionmandatory guidance and applications appendi-
ces in Part III (from former NQA-1 and) NQA-2) permits judicious application of the entire
Standard or portions of the Standard., (If this edition (or post-1994 edition or addenda) is invoked
by a procurement document or contract, only Parts I and II should be considered requirements
as applicable, unless other specifi¢ Parts, Subparts, or Appendices of NQA-1 are specified. The
guidance in Part III is not intended to be automatically imposed as supplemental requirements.
The extent to which this Stanidard should be applied will depend upon the specific type of nuclear
facility, items, or services-involved and the nature and scope and the relative importance of the
activities being performed. The extent of application is to be determined by the organization
imposing the Standard. For example, the organization may invoke all requirements, selected
requirements, o1 requirements with appropriate changes. Part III is intended to provide explana-
tory information and guidance for use by organizations in developing and implementing their
programs, It also provides examples of methods for implementing the requirements of Parts I
and II.-Other methods may be equally suitable. The Standard may be applied to any structure,
systém, component, or activity that is essential to the satisfactory performance of the facility. The
Standard may also be applied to a structure, system, component, or activity independent of a
facility if its satisfactory performance is essential.

Fhe NOACommmittee saware of,—and d(.tiveiy endorses,; the BTOWITTY wortdwide movernmernt
toward rational, cost-effective quality assurance practices — practices that focus on results. There-
fore, changes considered necessary to improve the understanding and effective implementation
have been made that are intended to address compliance aspects with a focus on results. To
assure consistency with outside activities of a similar nature, the Committee is maintaining liaison
with other national and international groups that have a similar interest.

Requests for interpretation or suggestions for improvement of this Standard should be
addressed to the Secretary of the ASME Committee on Nuclear Quality Assurance, The American
Society of Mechanical Engineers, Two Park Avenue, New York, NY 10016-5990.

For a listing of the NQA publication history, refer to the following table:
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NQA-1 NQA-2 NQA-3
Editions Editions Editions
and and and
Addenda  Designator Issued Addenda  Designator Issued Addenda  Designator Issued
1st Ed. NQA-1-1979 8/31/1979
Add. NQA-1a-1981 4/30/1981
Add. NQA-1b-1981 1/31/1982
2nd Ed.  NQA-1-1983 7/1/1983  1st Ed. NQA-2-1983 8/31/1983
Add NQA-1a-1983 12/31/1983 Add NQA-2a3-1985 10/15/1985
Add. NQA-1b-1984 3/15/1985
Add. NQA-1c-1985  12/31/1985
3rd Ed. NQA-1-1986 7/1/1986  2nd Ed. = NQA-2-1986 7/1/1986
Add. NQA-1a-1986 2/15/1987  Add. NQA-2a-1986 2/15/1987
Add. NQA-1b-1987 3/15/1988  Add. NQA-2b-1987 4/15/1988
Add. NQA-1c-1988 2/28/1989  Add. NQA-2¢-1988 2/28/1989
4th Ed. NQA-1-1989 9/15/1989  3rd Ed. NQA-2-1989 9/30/1989  1st Ed. NQA-3-1989 3/23/1990
Add. NQA-1a-1989 3/31/1990  Add. NQA-2a-1990 5/31/1990
Add. NQA-1b-1991 4/15/1991  Add. NQA-2b-1991 5/12/1992
Add. NQA-1¢-1992 9/30/1992
5th Ed. NQA-1-1994 7/29/1994
[Note (1)]
Add. NQA-1a-1995 1/19/1996
6th Ed. NQA-1-1997 12/31/1997
Add. NQA-1a-1999 5/25/1999
7th Ed. NQA-1-2000 5/21/2001
Add. NQA-1a-2002 12/6/2002
8th Ed. NQA-1-2004 12/22/2004
Add. NQA-1a-2005 5/3/2006
Add. NQA-1b-2007 6/1/2007
9th Ed. NQA-1-2008 3/14/2008
Add. NQA-1a-2009 7/20/2009
Add. NQA-1b-2011 1/4/2011

10th Ed.  NQA-1-2012 3/15/2013

NOTES:
(1) This edition is a consolidaton of NQA-1 and NQA-2.
(2) NQA editions and addefida- prior to 1989 were titled ANSI/ASME NQA.

vi
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PREPARATION OF TECHNICAL INQUIRIES
TO THE NUCLEAR QUALITY
ASSURANCE COMMITTEE

INTRAODLICTION

TINTINVVULTIVIY

The ASME Nuclear Quality Assurance Committee will consider written requests for interpreta*
tions and revisions to NQA Standards and develop new requirements or guidance if dictated
by technological development. The Committee’s activities in this regard are limited Istrictly to
interpretations of the requirements and guidance, or to the consideration of revisions to the
present Standard on the basis of new data or technology. As a matter of published policy, ASME
does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device,
specific organizations, individual titles, or activity and, accordingly, inquifies requiring such
consideration will be returned. Moreover, ASME does not act as a constiltant for specific engi-
neering problems or for the general application or understanding of the-Standard requirements.
If, based on the inquiry information submitted, it is the opinion of the Committee that the inquirer
should seek assistance, the inquiry will be returned with the recommeéndation that such assistance
be obtained.

Allinquiries that do not provide the information needed f¢y tHe Committee’s full understanding
will be returned.

" ou

INQUIRY FORMAT

Inquiries shall be limited strictly to interpretations of the requirements and guidance, or to the
consideration of revisions to the present Standard on the basis of new data or technology.

Inquiries shall be submitted in the following format:

(a) Scope. The inquiry shall involve a‘single requirement/guidance or closely related require-
ments/guidance. An inquiry letter, concerning unrelated subjects will be returned.

(b) Background. State the purpose of the inquiry, which would be either to obtain an interpreta-
tion of the Standard or to propose consideration of a revision to the present Standard. Provide
the information needed forthe Committee’s understanding of the inquiry concisely, being sure
to include reference tothe-applicable Standard, Edition, Addenda, Requirements, Parts, Subparts,
Appendices, paragraphs, figures, and tables. If illustrations are provided, they shall be limited
to the scope of the\inquiry.

(c) Inquiry Strcture

(1) Propesed Question(s). The inquiry shall be stated in a condensed and precise question
format, omitting superfluous background information, and, where appropriate, composed in
such asway that “yes” or “no” (perhaps with provisos) would be an acceptable reply. The inquiry
statément should be technically and editorially correct.

(2) Proposed Reply(ies). State what it is believed that the Standard requires. If, in the inquirer’s
opinion, a revision to the Standard is needed, recommended wording shall be provided.

(d) Submittal. The inquiry shall be submitted in typewritten form; however, legible, handwrit-

ten inquiries will be considered. It shall include the name and mailing address and telephone
number of the inquirer and be mailed to the following address:

Secretary

ASME Nuclear Quality Assurance Committee
Nuclear Department

Two Park Avenue

New York, NY 10016-5990

vii



https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

COMMITTEE ON NUCLEAR QUALITY ASSURANCE

(As of August 7, 2012)

R. C. Schrqtke, Jr., Chair C. R. Martin
G. Danielspn, Vice Chair J. W. Mcintyre ). DeKleine, Chair T. L. Montgomeéry
M. Smith, \Vice Chair R. P. Mcintyre V. ). Grosso, Secretary C. Smith
0. Martindz, Secretary N. P. Moreau N. R. Barker R. Srinivasan
J. G. Adki K. A. Morrell T. M. Cauley G. E. Szabatura
T. M. Alexgvich C. H. Moseley, Jr. R. W. Dillman M. H. Tannenbaum
J. W. Andefson, T. Muraki T. Fukuda DoW. Tuttel
Contributing M. F. Nicol G. M. Gilmartin M. V. Mitchell
Member] R. A. Sacco R. S. Jolly W. G. Ware
N. R. Barker T. V. Sarma K. A. Kavanagh J. R. Yanek
). E. Bergsfrom W. K. Sowder, Jr. J. Marsden
D. A. Bro D. R. Sparkman,
R. G. Burng Contributing Subcommittee/on Interfaces and Administrat
N. an 'ntBr;lbrut?r:;, R A:e25;;s D. A. Brown, Chgif T. E. Dunn
t R. A. Sacco, Vice{Chair M. W. Harvey
Membe G. Szabatura IL,“Secretar C. H. Moseley, Jr.
M. Concepkion-Robles, P. Vincze, Contributing K. A. M°T’e > 4 C v Jr-
] J. G. Adkins D. Prigel
Contributing Member Member R. G. Birns G. J. Reed
J. ). Connelly W. G. Ware N. M . MRS
. . M, Burstein M. Smith
). DeKleing D. A. Winchester G+ Danielson
T. E. Dunn J. R. Yanek
m i Z:f,h’tt s ,ﬁ;_,:zr:rse"’ Honorary Subcommittee on Program Management Proce
E. L. Jordap J. A. Perry, Honorary D. A. Winchester, Chair D. Malito
H. J. Kirschenmann Member R. L. Blyth, Vice Chair M. J. Mason
R. E. Stone, Secretary R. P. Mcintyre
A. Appleton J. A. Mohr
S. D. Atack D. Prigel
Subcommittee on Applications ). E. Bergstrom K. L. Rhoads
J. ). Connelly, Chair P. F. Gillespie f ; ?:;‘::: E 3};::‘"3“2
D. C. Agarwal, Vice Chair D.-K. Jensen D. K' Drevfus D. N Zw?a(ifel
M. A. Gavgtt, Vice Chair N..J: Linarez-Royce H. ) .Kirthenmann T
S. D. Diffey, Secretary D. A. Morley o
. W. An n .H. M L Jr. . R
]P.‘:\v,,_ Be‘:f ;: ;_ C. s;;,srzlti‘;],, Subcommittee on Software Quality Assuran
R. ). Blauw W. R. Smith D. R. Sparkman, Chair B. Frank
R. D. Bro W. K. Sowder, Jr. N. P. Moreau, Vice Chair C. Givens
G. Danielv:[;n N. Kyle, Secretary W. Horton
S. B. Ailes E. L. Jordan
K. Ake G. A. Lipscomb
E. Baglietto C. R. Martin
Subcommittee-on-Assessment-and-Verification—— R Blauw T-Mural
T. V. Sarma, Chair E. C. Love D. H. Brown S. Sen
J. W. Mclntyre, Vice Chair C. A. Marden W. Bryan H. V. Sobah
T. M. Alexovich P. F. Prescott K. A. Byle TR V?":"a
B. Blum T. Rezk J. Chappel ) D. J. Williams
S. F. Borland T. S. Van Valkenburg M. Concepcion-Robles
). Burkhead G. C. Smolens .
G. Deaton T. T. Suzuki Subcommittee on Waste Management
T. B. Franchuk R. A. Symes M. F. Nicol, Chair P. P. Carier
E. D. Groover J. D. York, Jr. M. C. Eagle, Vice Chair R. P. Keele
M. A. Hayse J. M. Ziemba D. Arroyo M. Kotzalas
D. ). Jantosik J. Baker M. ). Mason

Processes

on

5Ses

Le



https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012
SUMMARY OF CHANGES

Following approval by the ASME Standards Committee of the Committee on Nuclear Quality

Assurance and ASME, and after public review, ASME NOA-1-2012 was approved by the American
National Standards Institute on December 18, 2012.

ASME NQA-1-2012 consists of NQA-1-2008, NQA-1a-2009, and NQA-1b-2011; editorial
changes, revisions, and corrections; as well as the following changes identified byja miargin
note, (12).

Page Location Change
iv—vi Foreword Revised
31 Part I, Requirement 17, Revised
401.2
33 Part I, Requirement 18, 500  Subparagraphy(d) revised
Part I, Requirement 18, 600 First senténce revised
34-36 Part II Contents Updated
49 Part II, Subpart 2.2, 301 Last'sentence added
51 Part II, Subpart 2.2, 305.1 Subparagraph (h) added
54 Part II, Subpart 2.2, 309 Subparagraph (c)(6)(g) revised
55 Part II, Subpart 2.2, 405 Former paragraph 405 deleted, and
paragraph 406 redesignated
60, 61 Part II, Subpart 2.3 Title revised
Part II, Subpart 2.3, 100 The words “power plant” corrected to
read “facility”
PartJL>Subpart 2.3, 200 The word “plant” corrected to read
“facility” twice
Part II, Subpart 2.3, 201 The word “plant” corrected to read
“facility” twice
Part II, Subpart 2.3, 202 (1) Second sentence added
(2) Subparagraphs (d) and (e) revised
Part II, Subpart 2.3, 301 The word “plant” corrected to read
“facility”
Part II, Subpart 2.3, 302.3 The word “plant” corrected to read
“facility”
Pall II, Sblbl.)all 23, 303 Tllc \A4 Ul\l “l,llall;.” LULICL'LCLI ‘LU LCCl\Jl
“facility”
80-85 Part II, Subpart 2.8 Revised in its entirety
105-110 Part II, Subpart 2.20 Revised in its entirety
111-114 Part II, Subpart 2.22 Added
115, 116 Part III Contents Updated
119 Part III, Subpart 3.1-1.1 (1) Nonmandatory Appendix designation

changed to Subpart
(2) Title revised

ix
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Page Location Change
120 Part III, Subpart 3.1-2.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
123 Part III, Subpart 3.1-2.2 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
125 Part III, Subpart 3.1-2.3 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
127 Part III, Subpart 3.1-2.4 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
130 Part III, Subpart 3.1-3.1 (1) Nonmandatory Apperidix designation
changed to Subpart
(2) Title revised
134 Part III, Subpart 3.1-4.1 (1) Nonmandatory Appendix designation
changed tQ/Subpart
(2) Title revised
139 Part III, Subpart 3.1-7.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2)itle revised
Part III, Subpart 3.1-7.1, 100 .\ Last paragraph deleted
142 Part III, Subpart 3.1-10.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
143, 144 Part III, Subpaitt:3:1-16.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Revised in its entirety
145 Fig. 300 Revised in its entirety
146 Rart 111, Subpart 3.1-17.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
149 Part III, Subpart 3.1-17.2 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
151 Part III, Subpart 3.1-18.1 (1) Nonmandatory Appendix designation
changed to Subpart
(’)\ Title revised
Part III, Subpart 3.1-18.1, Subparagraph (i) revised
201
Part III, Subpart 3.1-18.1, Subparagraph (e) revised
202
153, 154 Part III, Subpart 3.1-18.1, Subparagraph (e) revised

402

Part III, Subpart 3.1-18.1,
500

Last sentence revised
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Page Location Change
155 Part III, Subpart 3.2 Title revised
156 Part III, Subpart 3.2-2.1 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
157 Part III, Subpart 3.2-2.7 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
159 Part III, Subpart 3.2-2.7, 302  Paragraphs 302.1 and 302.2 deleted
162-168 Part III, Subpart 3.2-2.14 Added
169-175 Table 501 Added
176 Part III, Subpart 3.2-2.15 (1) Nonmandatory Appendix designation
changed to Subpatt
(2) Title revised
177 Part III, Subpart 3.2-2.18.1 (1) Nonmandatory Appendix designation
changed te Subpart
(2) Title revised
178 Part III, Subpart 3.2-2.18.2 (1) Nonmandatory Appendix designation
changed to Subpart
(2)-Title revised
180 Part III, Subpart 3.2-2.20 (1) Nonmandatory Appendix designation
changed to Subpart
(2) Title revised
184-186 Part IV Contents Updated
188 Part IV, Subpart-4.1.1 Designation and title revised
202 Part IV, Subpart 4.1.2 Designation and title revised
207 Part IV, Subpart 4.1.3 Designation and title revised
214 Part/IV, Subpart 4.1.4 Designation and title revised
235 Part IV, Subpart 4.2.1 Subpart designation changed
238 Part IV, Subpart 4.2.1, 600 Last two sentences added
239 Table 600-1 (1) Table designation changed
(2) “Software” and “Computer Program”
rows added
Table 600-2 Added
240 Part IV, Subpart 4.2.1, 603 (1) Paragraphs 603.1, 603.3, and 603.4
revised
(2) Paragraph 603.2.1 added
242 Part IV, Subpart 4.2.1, 611 (1) Paragraph 611.1 revised
(2) Paragraph 611.2.1 added
(3) Last sentence added to paragraph
611.4
243 Part IV, Subpart 4.2.1, 700 Added
244 Table 700 Added
245 Part IV, Subpart 4.2.2 Designation and title revised

xi
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Page Location Change

247 Part IV, Subpart 4.2.3 Nonmandatory Appendix designation
changed to Subpart

249 Part IV, Subpart 4.2.4 Nonmandatory Appendix designation
changed to Subpart

252 Part IV, Subpart 4.2.5 (1) Nonmandatory Appendix designation

changed to Subpart
(2) Title revised
255 Part IV, Subpart 4.2.6 (1) Nonmandatory Appendix designationt

SPECIAL NOTE:

changed to Subpart
(2) Title revised

The interpretations to ASME NQA-1-2012 are included in this edition as aseparate section for
the user’s convenience.

Xii
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ASME NQA-1-2012 PART I, CONTENTS

PART I: REQUIREMENTS FOR QUALITY
ASSURANCE PROGRAMS FOR NUCLEAR
FACILITIES

(FROM FORMER NQA-1)
CONTENTS
Introduction 4
100 Purpose ... 4
200 Applicability ........ ... NS 4
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100 General ... 8
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500 Design Verification .............. ... . 13
600 Change Control ............c i 13
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800 Software Design Control ...l 14
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PART |
INTRODUCTION

necessar} to achieve safe, reliable, and efficient utiliza-
tion of npiclear energy, and management and processing
of radiogctive materials. The Standard focuses on the
achievement of results, emphasizes the role of the indi-
vidual anpd line management in the achievement of qual-
ity, and fosters the application of these requirements in
a manne}f consistent with the relative importance of the
item or activity.

100 PURPOSE

This Part sets forth requirements for the establishment
and exegution of quality assurance programs during
siting, design, construction, operation, and decommis-
sioning ¢f nuclear facilities. Nonmandatory guidance is
provided in the Appendices in Part III.

PLICABILITY

could affect the quality of nuclear material applications,
structurgs, systems, and components of nuclear facilities:
Examples of nuclear facilities are facilities for power
generatipn, spent fuel storage, waste management, fuel
reprocesging, nuclear material processing, fugl fabrica-
tion, and|other related facilities. Activities include siting,
designir|g, procuring, fabricating, constructing, han-
dling, shipping, receiving, storing, cleaning, erecting,
installing, inspecting, testing, operating, maintaining,
repairing, refueling, modifying, and decommissioning.
The application of this Part,.or portions thereof, shall
be invoKed by written contracts, policies, procedures,
specifications, or other appropriate documents.

300 RESPONSIBILITY

thereof, pply, and approprlately relatmg them to spe-
malermantine

ment documents.

audit: a planned and documented activity performed to
determine by investigation, examination, o1 evaluation
of objective evidence the adequacy of and compljance
with established procedures, instructions, drawings} and
other applicable documents, and\the effectiveness of
implementation. An audit should\not be confused with
surveillance or inspection aétivities performed fof the
sole purpose of process control or product acceptgqnce.
audit, external: an audit-of those portions of angther
organization’s qualitysassurance program not under the
direct control or 4yithin the organizational structulre of
the auditing ofganization.
audit, internql: an audit of those portions of an organi-
zation’s quality assurance program retained und¢r its
direct control and within its organizational structyre.

Certificate of Conformance: a document signed or ofher-
wise authenticated by an authorized individual ¢erti-
fying the degree to which items or services fneet
specified requirements.

certification: the act of determining, verifying,/and
attesting in writing to the qualifications of persopnel,
processes, procedures, or items in accordance with speci-
fied requirements.

characteristic: any property or attribute of an ifem,
process, or service that is distinct, desirable,Jand
measurable.

commercial gmde item:"2 a structure, system, compohent,
or part thereof that affects its safety function, thatf was
not designed and manufactured as a basic compopent.
Commercial grade items do not include items wher the
design and manufacturing process require in-prgcess
inspections and verifications to ensure that defects or
failures to comply are identified and corrected (i.e.f one
or more critical characteristics of the item canngt be
verified).

cific ite g plementing
this Part, or portlons thereof shall be responsible for
complying with the specific requirements to achieve
quality results.

400 TERMS AND DEFINITIONS

The following definitions are provided to assure a
uniform understanding of select terms as they are used
in this Part:

acceptance criteria: specified limits placed on the perform-
ance, results, or other characteristics of an item, process,

commercial grade item: > an item satisfying the following:
(a) not subject to design or specification requirements
that are unique to those facilities or activities

! See Part II, Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services for other definitions related to
the dedication of commercial grade items.

2 This definition is applicable to nuclear power plants and activi-
ties licensed pursuant to 10 CFR Part 30, 40, 50, 52, or 60.

3 This definition is applicable to nuclear facilities and activities
licensed pursuant to 10 CFR Parts 30, 40, 50 (other than nuclear
power plants), 60, 61, 63, 70, 71, or 72.
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(b) used in applications other than those facilities or
activities

(c) to be ordered from the manufacturer/supplier on
the basis of specifications set forth in the manufacturer’s
published product description (e.g., a catalog)

commercial grade item: L4 a structure, system, component,
or part thereof, that affects its safety function, that was
not designed and manufactured in accordance with the
requirements of this Standard

PART I, INTRODUCTION

design, final: approved design output documents and
approved changes thereto.

design authority: the organization having the responsibil-
ity and authority for approving the design bases, the
configuration, and changes thereto.

design bases: that information which identifies the spe-
cific functions to be performed by a structure, system,
or component of a facility, and the specific values or

comfiercial grade service:' a service that was not provided
in agcordance with the requirements of this Standard.

computer program:>®7 a combination of computer

instquctions and data definitions that enables computer
hardware to perform computational or control

uration: the physical, functional, and operational
cteristics of the structures, systems, components,
rts of the existing facility.

uration item (software):° a collection of hardware or
are elements treated as a unit for the purpose of

Tanges ol values chosen for controlling pararpeters as
reference bounds for design. These valuessmaly be

(a) restraints derived from generally-acceptdd “state-
of-the-art” practices for achieving functional goals; or

(b) requirements derived from andlysis (bas¢d on cal-
culations and/or experiments)(ofithe effects of a postu-
lated accident for whichwa“structure, sygtem, or
component must meet its.functional goals.

design change: any revision or alteration of the ftechnical
requirements defined-by approved and issued design
output documents. and approved and issued| changes
thereto.

design inputv/those criteria, performance requjrements,
codes ‘and' standards, design bases, regulatory| require-
mefits) or other design requirements upojn which
detailed final design is based.

design output: drawings, specifications, and other docu-
ments used to define technical requirements [of struc-
tures, systems, components, and computer prpgrams.

design process: technical and management procgsses that
commence with identification of design input{and that
lead to and include the issuance of desigf output
documents.

design review: a critical review to provide assurpnce that
the final design is correct and satisfactory.

deviation: a departure from specified requiremgents.

document: any written, pictorial, or electronic [informa-
tion describing, defining, specifying, reporting} or certi-
fying activities, requirements, procedures, or fesults. A
document is not considered to be a quality dssurance
record until it satisfies the definition of a qualfty assur-
ance record as defined in this Standard.

® Computer programs covered by this Standard are those used
for:

(a) design analysis;

(b) operations or process control; or

(c) data base or document control registers when used as the
controlled source of quality information for (a) or (b) above.

® This definition has been copied from ANSI/IEEE 610.12-1990,
Glossary of Software Engineering Terminology, with the permission
of IEEE.

7 To the extent that computer programs are a physical part of
plant systems (e.g., digital reactor protection systems, digital
instrumentation) they are included in the term item.

document control: the act of assuring that docurnents are
raﬁcwcé—ie%—adeq-uaey—a-ppteved—fer—release—l;{: author-

ized personnel, and distributed to and used at the loca-
tion where the prescribed activity is performed.

electronic document: a document stored in a form (i.e.,
magnetic or optical media) that is typically accessible
only by a computer.

guidance: a suggested practice that is not mandatory in
programs intended to comply with this Standard. The
word should denotes guidance; the word shall denotes
a requirement.
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inspection: examination or measurement to verify
whether an item or activity conforms to specified
requirements.

inspector: a person who performs inspection activities to
verify conformance to specific requirements.

item: an all-inclusive term used in place of any of the
following: appurtenance, assembly, component, equip-
ment, material, module, part, structure, subassembly,

ASME NQA-1-2012

affecting quality. Types of record media may include
papet, electronic (magnetic or optical), or specially pro-
cessed media such as radiographs, photographs, nega-
tives, and microforms. The term record, as used
throughout the Standard, is to be interpreted as quality
assurance record.

quality standard: a code or standard that provides design
inputs, acceptance criteria, or other criteria necessary to

assure the qnq]il—y of the desionated item
O

subsyst 1Y, D)’Dtclll, or-tiits

measuring and test equipment (M&TE): devices or systems
used to dalibrate, measure, gage, test, or inspect in order
to control or acquire data to verify conformance to speci-
fied reqyirements.

nonconformance: a deficiency in characteristic, documen-
tation, ot procedure that renders the quality of an item
or activify unacceptable or indeterminate.

objective|evidence: any documented statement of fact,
other infprmation, or record, either quantitative or quali-
tative, pprtaining to the quality of an item or activity,
based or] observations, measurements, or tests that can
be verifipd.

Owner: the organization legally responsible for the con-
structiorfand/or operation of a nuclear facility including
but not ljmited to one who has applied for, or who has
been grahted, a construction permit or operating license
by the r¢gulatory authority having lawful jurisdiction.

procedurd: a document that specifies or describes how
an activity is to be performed.

procurempnt document: purchase requisitions, purchase
orders, drawings, contracts, specifications, or“instruc-
tions usdd to define requirements for purchase:

Purchasef: the organization responsible for.establishment
of procufement requirements and for issuance or admin-
istration) or both, of procurement decuments.

qualificafion, personnel: the characteristics or abilities
gained through education, {raining, or experience, as
measurgd against established requirements, such as
standards or tests, thatgtralify an individual to perform
a requirdd function.:

qualified gutomatedneans: automated methods of control-
ling or qgonitoring processes that have been demon-

strated to produce required quality within controlled
limits.

receiving: taking delivery of an item at a desigriated
location.

repair: the process of restoring a nonconforming chhrac-
teristic to a condition such that the capability ¢f an
item to function reliably and safely\is’unimpaired, pven
though that item still does not conform to the original
requirement.

rework: the process by which an item is made to conform
to original requirements{by completion or correction.

right of access: thé, right of a Purchaser or desigrfated
representative o ‘enter the premises of a Supplier fgr the
purpose of inspection, surveillance, or quality assugance
audit.

safety function: the performance of an item or sefvice
necessary to achieve safe, reliable, and effective ut{liza-
tien of nuclear energy and nuclear material processing.

service: the performance of activities such as designf fab-
rication, inspection, nondestructive examination, rgpair,
or installation.

shall: see guidance.

should: see guidance.

software:® computer programs and associated docunen-

tation and data pertaining to the operation of a computer
system.

special process: a process, the results of which are highly
dependent on the control of the process or the skjll of
the operators, or both, and in which the specified quality
cannot be readily determined by inspection or test of
the product.

Supplier: any individual or organization who furnjshes
items or services in accordance with a procurement|doc-

qualified procedure: an approved procedure that has been
demonstrated to meet the specified requirements for its
intended purpose.

quality assurance (QA): all those planned and systematic
actions necessary to provide adequate confidence that
a structure, system, or component will perform satisfac-
torily in service.

quality assurance record: a completed document that fur-
nishes evidence of the quality of items and/or activities

wment—An—all-incdusive—term—used—inplace—ofany of
the following: vendor, seller, contractor, subcontractor,
fabricator, consultant, and their subtier levels.

surveillance: the act of monitoring or observing to verify
whether an item or activity conforms to specified
requirements.

testing: an element of verification for the determination
of the capability of an item to meet specified require-
ments by subjecting the item to a set of physical, chemi-
cal, environmental, or operating conditions.
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traceability: the ability to trace the history, application,
or location of an item and like items or activities by
means of recorded identification.

use-as-is: a disposition permitted for a nonconforming
item when it has been established that the item is satis-
factory for its intended use.

verification: the act of reviewing, inspecting, testing,
checking, auditing, or otherwise determining and docu-

. 1o otl t . 1
menEmTg WiITCTTCT TS, PTOTESSTS; SCr VICES; O trottr

menks conform to specified requirements.

waiver: documented authorization to depart from speci-
fied [requirements.
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100 G
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levels of
activitieq

200 ST
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REQUIREMENT 1
Organization

ENERAL

from cost and schedule when nppnqpr‘] to safetv fun

ction

hsibilities for the establishment and implemen-

the quality assurance program shall be defined.

nizational structure, functional responsibilities,
authority, and lines of communications for
affecting quality shall be documented.

[RUCTURE AND RESPONSIBILITY

201 General

The o
assignm
(a) set]
tions for
ance pr
desired ¢
(b) qy
assigned
(c) qy
directly
(d) th
quality
those vel
authority

rganizational structure and responsibility
bnts shall be such that

jior management establishes overall expecta-
effective implementation of the quality assur-
gram and is responsible for obtaining the
nd result

ality is achieved and maintained by those
responsibility for performing work

ality achievement is verified by those not
fesponsible for performing the work

se responsible for assuring that an appropriate
issurance program has been established\and
ifying activities affecting quality have suifficient
r, direct access to responsible levels of-manage-

ment, onganizational freedom, and acce$s_to work to

perform

this function, including sufficientindependence

considerations. These verification functions incltid|
following;:

(1) identifying quality problems

(2) initiating, recommending, or previding

b the

olu-

tions to quality problems through designated chamnels

(3) verifying implementatiom.of’Solutions

(4) assuring that further processing, deliyery,
installation, or use is controlledvantil proper disposition

of a nonconformance, deficiency, or unsatisfactory
dition has occurred.

202 Delegation of Work

The individfial(s) or organization(s) responsibl
establishing afid executing a quality assurance pro

con-

b for
Fram

under this'‘Standard may delegate any or all of the yvork

to others but shall retain responsibility thereof.

300

Where more than one organization is involved i

INTERFACE CONTROL

N the

execution of activities, the responsibilities, interfaces,
and authority of each organization shall be cldarly

defined and documented.

The external interfaces between organizations an
internal interfaces between organizational units
changes thereto, shall be documented.

H the
and
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REQUIREMENT 2
Quality Assurance Program

100 __GENERAIL

202 Training

(2} A documented quality assurance program shall
be planned, implemented, and maintained in accordance
witH this Part (Part I), or portions thereof. The program
shall identify the activities and items to which it applies.
The program shall provide control over activities affect-
ing quality to an extent consistent with their importance.
The program shall include monitoring activities against
acceptance criteria in a manner sufficient to provide
assuance that the activities affecting quality are per-
fornjed satisfactorily. The program shall be established
at the earliest time consistent with the schedule for
accomplishing the activities.

e program shall provide for the planning and
accamplishment of activities affecting quality under
suitably controlled conditions. Controlled conditions
inclyde the use of appropriate equipment, suitable envi-
ronthental conditions for accomplishing the activity, and
assufrance that prerequisites for the given activity have
beer] satisfied. The program shall provide for any special
contfols, processes, test equipment, tools, and skillsto
in the required quality of activities and items’and
erification of that quality. The organization shall

ty problems.

(b) The program shall provide forsindoctrination,
trairling, and qualification as necessary of personnel per-
forming or managing activities affecting quality to
ensr]:re that suitable proficiency is achieved and
maintained.

(c] Management shdll'regularly assess the adequacy
and |effective implemhentation of the quality assurance
program.

200| INDOCTRINATION AND TRAINING

Indoctrination and training shall be commensurate

The need for a formal training program forn gersonnel
performing or managing activities affecting quglity shall
be determined. Training shall be provided, if needed,
to achieve initial proficiency, maintain proficigncy, and
adapt to changes in technology,méthods, or job respon-
sibilities. On-the-job training-shall be used|if direct
hands-on applications or expetience is needed tp achieve
and maintain proficiency:

300 QUALIFICATION REQUIREMENTS

The respofisible organization shall designate those
activities that require qualification of personndl and the
minimunirequirements for such personnel. The respon-
sible oxganization shall establish written procefdures for
the qualification of personnel, and for the assurfance that
only those personnel who meet the requirements are
permitted to perform these activities.

Specific qualification requirements for persopnel per-
forming nondestructive examination inspedtion and
tests to verify quality and auditing are specified|in paras.
301 through 304 of this Requirement.

301 Nondestructive Examination (NDE)

This section specifies requirements for the ¢ualifica-
tion of personnel who perform radiographic (RT), mag-
netic particle (MP), ultrasonic (UT), liquid fenetrant
(PT), electromagnetic (ET), neutron radiographic (NR),
leak testing (LT), acoustic emission (AE), arjd visual
testing (VT) to verify conformance to the dpecified
requirements. The American Society of Nonddstructive
Testing (ASNT) Recommended Practices or Standards
provide acceptable qualification requirements|for NDE
personnel. Applicable Codes and Standards ¢r design
criteria controlling the qualification of NDE personnel
shall be utilized to establish the applicable ASN[I' qualifi-

with scope, complexity, importance of the activities, and
the education, experience, and proficiency of the person.

201 Indoctrination

Personnel performing or managing activities affecting
quality shall receive indoctrination in their job responsi-
bilities and authority that includes general criteria, tech-
nical objectives, requirements of applicable codes and
standards, regulatory commitments, company proce-
dures, and quality assurance program requirements.

cation rnrp urement and edition or to cpﬂni(w aa equiva_

lent alternative requirement.

302 Inspection and Test

The initial capabilities of a candidate shall be deter-
mined by an evaluation of the candidate’s education,
experience, training, and either test results or capability
demonstration. The job performance of inspection and
test personnel shall be reevaluated at periodic intervals
not to exceed 3 yr. Reevaluation shall be by evidence of
continued satisfactory performance or redetermination
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of capability in accordance with the requirements of
section 200 of this Requirement. If during this evaluation
or at any other time, it is determined by the responsible
organization that the capabilities of an individual are
not in accordance with the qualification requirements
specified for the job, that person shall be removed from
that activity until such time as the required capability
has been demonstrated. Any person who has not per-
formed inspection or testing activities in the qualified

ASME NQA-1-2012

(d) results that are documented and reported to
management

(e) appropriate corrective action initiated and tracked
to resolution

Such participation shall be subject to review and
acceptance by the organization responsible for quality
assurance audits and/or the certifying authority prior
to their use for qualification.

Qi\ﬂ L

area for p period of T yr shall be reevaluated.

303 Lead Auditor

The Lead Auditor organizes and directs audits,
reports qudit findings, and evaluates corrective action.
Anindivjidual shall meet the requirements of paras. 303.1
through B03.6 of this Requirement prior to being desig-
nated a L.ead Auditor.

303.1] Communication Skills. The prospective Lead
Auditor [shall be capable of communicating effectively,
both in Writing and orally. These skills shall be attested
to in writing by the Lead Auditor’s employer.

303.2 Training. Prospective Lead Auditors shall
receive [training to the extent necessary to assure
auditing|competence including

(a) knpwledge and understanding of this Standard
and other nuclear-related codes, standards, regulations,
and regylatory guides, as applicable

(b) general structure of quality assurance programs
as a whole and applicable elements as defined in thjs
Standarg

(c) aufiting techniques of examining, questioning,
evaluatinng, and reporting; methods of identifying and
following up on corrective action items; and closing out
audit findings

(d) planning audits of activities affecting quality

(e) ongthe-job training to include applicable elements
of the aydit program

303.B Audit Participation. Prospective Lead
Auditorq shall participatétin ‘a minimum of five quality
assurande audits within‘a period of time not to exceed
3 yr priof to the date'ofqualification, one audit of which
shall be|a nuclear quality assurance audit within the
year pr1 r to qualification.
pation in 1ndeper1dent assessments 1nc1ud1r1g

reviews and regulatory inspections/surveys may be
used to satisfy up to four of the five required quality
assurance audits, provided that the activities can dem-
onstrate the following:

(a) independence from the functional areas being
assessed

(b) planning that establishes the scope of the activities
and associated evaluation criteria

(c) performance by technically qualified and experi-
enced personnel

10

shall pass an exammatlon that shall evaluate,¢onppre-
hension of and ability to apply the body of knowledge
identified above. The examination may be oral, written,
practical, or any combination thereof.

303.5 Maintenance of Proficiency. Lead Auditors
shall maintain their proficiency thtough one or mare of
the following:

(a) regular and active participation in the qudit
process

(b) review and study. of codes, standards, procedjures,
instructions, and’ other documents related to quplity
assurance program and program auditing

(c) participdtion in training program(s)

Based on‘annual assessment, management
extend._the qualification, require retraining, or re
requalification.

may
uire

303.6 Requalification. Lead Auditors who fdil to
maintain their proficiency for a period of 2 yr or fnore
shall require requalification. Requalification ghall
include retraining in accordance with the requirenents
of para. 303.2 of this Requirement, reexaminati¢gn in
accordance with para. 303.4 of this Requirement,|and
participation as an Auditor in at least one nuclear qyality
assurance audit.

304 Auditors

Auditors are participants in an audit. Auditors phall
have, or be given, appropriate training or orientatipn to
develop their competence for performing audits. Com-
petence of personnel for performance of the vatious
auditing functions shall be developed by one or more
of the following methods:

(a) orientation to provide a working knowledgg
understandmg of this Standard and the audltmg or:

and
Fani-
and

reportmg results
(b) general and specialized training in audit perform-
ance where the general training shall include fundamen-

tals, objectives, characteristics, organization,
performance, and results of quality auditing and the
specialized training shall include methods of examining,
questioning, evaluating, and documenting specific audit
items and methods of closing out audit findings.

(c) on-the-job training, guidance, and counseling
under the direct supervision of a Lead Auditor. Such
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training shall include planning, performing, reporting,
and follow-up action involved in conducting audits.

305 Technical Specialists

The responsible auditing organization shall establish
the qualifications and requirements for use of technical
specialists to accomplish the auditing of quality assur-
ance programs.

PART I, REQUIREMENT 2

(b) The responsible organization shall identify any
special physical characteristics needed in the perform-
ance of each activity, including the need for initial and
subsequent physical examination.

The employer may delegate qualification examination
activities to an independent certifying agency, but shall
retain responsibility for conformance of the examination
and its administration. Integrity of the examination shall
be maintained by the employer or certifying agency

400/ RECORDS OF QUALIFICATION

(a) The qualification of inspection, test, and Lead
Auditor personnel shall be certified in writing and
inclyde the following information:

(1) employer’s name

(2) identification of person being certified
(3) activities certified to perform

(4) basis of qualification

(a) education, experience, indoctrination, and
trairfing

(b) test results, where applicable

(c) capability demonstration results
(5) results of periodic evaluation
(6) results of physical examinations, when required
(7) signature of employer’s designated representa-
who is responsible for such certification
(8) date of certification or recertification and certifi-
catign expiration

tive

through appropriate confidentiality of files anld, where
applicable, proctoring of examinations. Gopigs of the
objective evidence regarding the type(s)\and cpntent of
the examination(s) shall be retained by the employer in
accordance with the requirements.of section 5{0 of this
Requirement.

500 RECORDS

Records of the implementation for indoctringtion and
training may take the-form of attendance sheetd| training
logs, or personnel’training records. Records offindoctri-
nation and trfaining shall include one or mofe of the
following;:

(a) attendance sheets

(b) training logs

(c)\personnel training records

TFhe employer shall establish and maintain rdcords for
indoctrination and training; Auditor and Lead Auditor
qualification and requalification; and inspectiofn and test
personnel qualification and requalification.

11
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REQUIREMENT 3
Design Control

that

Critical characteristics to be verified are thaose

by control measures commensurate with those
o the original design.

200 DESIGN INPUT

Appligable design inputs shall be identified and docu-
mented, pnd their selection reviewed and approved. The
design ihput shall be specified to the level of detail
necessary to permit the design activities to be carried
out in a| correct manner and to provide a consistent
basis for making design decisions, accomplishing design
verificatfon measures, and evaluating design changes.

300 DESIGN PROCESS

(a) THe responsible design organization shall pre-
scribe ard document the design activities to the level
of detail| necessary to permit the design process-to-be
carried dut in a correct manner, and to permit-verifica-
tion that| the design meets requirements. Design docu-
ments shall support facility design, construction, and
operatioh. Appropriate quality standards shall be identi-
fied and|documented, and their seléction reviewed and
approvedl.

(b) T

design methods, matetials, parts, equipment,
esses that are essential to the function of the
hll be selected and* reviewed for suitability of

tion in sk ent-cetatto-permit-designve aHoR-

(2) specify required inspections and tests and
include or reference appropriate acceptance criteria.

(3) identify assemblies and/or components that are
part of the item being designed. When such an assembly
or component part is a commercial grade item, the criti-
cal characteristics of the item to be verified for accept-
ance and the acceptance criteria for those characteristics
shall meet the requirements of Part II, Subpart 2.14,
Quality Assurance Requirements for Commercial Grade
Items and Services.
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provide reasonable assurance that the item will perform
its intended safety function. If a commercial grade {tem,
prior to its installation, is modified or selected by special
inspection and/or testing to requirementsthat are fnore
restrictive than the Supplier’s published profuct
description, the component part shall’be represent¢d as
different from the commercial grade item in a manner
traceable to a documented definition of the differ¢nce.

400 DESIGN ANALYSES

Design analyses shall be sufficiently detailed suclf that
a person technically qualified in the subject can reyiew
and understand "the analyses and verify the adequacy
of the results without recourse to the originator.

401 Use of Computer Programs

J0-the extent required in paras. 401(a) and (b) of this
Requirement, computer program acceptability shqll be
preverified or the results verified with the design ahaly-
sis for each application. Preverified computer progtams
shall be controlled in accordance with the requirenpents
of this Standard.

(a) The computer program shall be verified to ghow
that it produces correct solutions for the encoded mathe-
matical model within defined limits for each parameter
employed.

(b) The encoded mathematical model shall be sHown
to produce a valid solution to the physical problem gsso-
ciated with the particular application.

402 Documentation of Design Analyses

Documentation of design analyses shall includ¢ the
following;:
(a) the objective of the analyses

(b) design inputs and their sources

: 0 itable
background data

(d) assumptions and indication of those assumptions
that must be verified as the design proceeds

(e) identification of any computer calculation, includ-
ing identification of the computer type, computer pro-
gram name, and revision, inputs, outputs, evidence of
or reference to computer program verification, and the
bases (of reference thereto) supporting application of
the computer program to the specific physical problem

(f) review and approval
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500 DESIGN VERIFICATION

(a) The responsible design organization shall identify
and document the particular design verification meth-
od(s) used. The results of design verification shall be
documented with the identification of the verifier clearly
indicated. Design verification shall be performed by any
competent individual(s) or group(s) other than those
who performed the original design but who may be
from_the same nrgani7afinn This verification mav be

PART I, REQUIREMENT 3

(a) Were the design inputs correctly selected?

(b) Are assumptions necessary to perform the design
activity adequately described and reasonable? Where
necessary, are the assumptions identified for subsequent
reverifications when the detailed design activities are
completed?

(c) Were appropriate design methods and computer
programs used?

(d) Were the design inputs correctly incorporated into

perfprmed by the originator’s supervisor, provided

(1) the supervisor did not specify a singular design
appioach or rule out certain design considerations and
did ot establish the design inputs used in the design; or
(2) the supervisor is the only individual in the orga-
nizafion competent to perform the verification.

Ctirsory supervisory reviews do not satisfy the intent
of tifis Standard.

(b} Design verification shall be performed prior to
relegsing the design for procurement, manufacture, con-
strugtion, or use by another design organization, except
whete this timing cannot be met, such as when insuffi-
cient data exist. In those cases, the unverified portion
of thhe design shall be identified and controlled. In all
casep the design verification shall be completed prior
to r¢lying upon the component, system, structure, or
computer program to perform its function.

(c] If the design is modified to resolve verification
findings, the modified design shall be verified prior. te
relegse or use.

(d) Extent of Design Verification. The extent.6b the
design verification shall be a function of the importance
to safety, the complexity of the design, the'degree of
stanflardization, the state of the art, and\the similarity
with previously proved designs. Where the design has
beer] subjected to a verification process in accordance
witH this Part (Part I), the verification process need not
be dliplicated for identical desigiis. However, the appli-
cability of standardized ot préviously proven designs,
withl respect to meeting pertinent design inputs, shall
be verified for each application. Known problems affect-
ing the standard or'previously proved designs and their
effedts on other feéatures shall be considered. The original
design and associated verification documentation shall
be rpferenced”in records of subsequent application of
the glesign:

501

Acceptable verification methods include, but are not
limited to, any one or a combination of the following:

(a) design reviews

(b) alternate calculations

(c) qualification testing

501.1 Design Reviews. Design reviews shall pro-
vide assurance that the final design is correct and satis-
factory by addressing, where applicable, paras. 501.1(a)
through (g) of this Requirement.
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the design?

(e) Is the design output reasonable ¢empared to
design inputs?

(f) Are the necessary design inputs‘for interfacing
organizations specified in the design documegnts or in
supporting procedures or instfudtions?

(g) Have suitable materials, parts, procegses, and
inspection and testing critéria been specified?

501.2 Alternate Caleulations. Alternate calfulations
shall use alternate miethods to verify correctngss of the
original calculations or analyses. The appropriateness
of assumptiofis; input data used; and the compjuter pro-
gram, its.associated computer hardware angl system
software,Or other calculation method used shdll also be
reviewed.

501.3 Qualification Tests. Testingshall demonstrate
adequacy of performance under conditions that simu-
late the most adverse design conditions. Operating
modes and environmental conditions shall b¢ consid-
ered in determining the most adverse conditiorfs. Where
the test is intended to verify only specific design fea-
tures, the other features of the design shall bg verified
by other means. When tests are being performed on
models or mockups, scaling laws shall be esfablished
and verified. The results of model test work| shall be
subject to error analysis, where applicable, prior to use
in the final design.

600 CHANGE CONTROL

(a) Changes to design inputs, final designs, field
changes, and temporary and permanent modjfications
to operating facilities shall be justified and gubject to
design control measures commensurate with those
applied to the original design. These measyres shall
include evaluation of effects of those changds on the

i i hich the
design is based. The evaluation shall include facility
configurations that occur during operation, mainte-
nance, test, surveillance, and inspection activities.
Changes shall be approved by the same affected groups
or organizations that reviewed and approved the origi-
nal design documents. When the organization originally
responsible for review and approval of the orginal
design documents is no longer responsible, the owner
or his designee shall have responsibility or designate a
new responsible organization. The design organization
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approving the change shall have demonstrated compe-
tence in the specific design area of interest and have an
adequate understanding of the requirements and intent
of the original design.

(b) When a design change is approved other than
by revision to the affected design documents, measures
shall be established to incorporate the change into these
documents, where such incorporation is appropriate.

(c) Where a significant design change is necessary

ASME NQA-1-2012

601.8 Approval by the design authority shall be
required prior to implementation of a change to the
design bases.

601.9 The configuration of the facility shall be
documented in drawings, specifications, procedures,
and other documents that reflect the operational status
of the facility. The process used to control the current
revision and issuance of these documents shall take into

account-the use of the document and the need for evi-

because pf an incorrect design, the design process and
verificatfon procedure shall be reviewed and modified

as necessgary.
601 Configuration Management of Operating
Fqcilities

Procedures implementing configuration management
requiremnjents shall be established and documented at the
earliest practical time prior to facility operation. These
procedufges shall include the responsibilities and author-
ity of th¢ organizations whose functions affect the con-
figuratign of the facility including activities such as
operatiops, design, maintenance, construction, licens-
ing, and|procurement.

601.1 Configuration management requirements
shall in¢lude measures to ensure changes that may
affect thg approved configuration are recognized and
processefl.

601.2 The configuration shall be established ard
approvedl at the earliest practical time prior te (initial
operation of the facility, and maintained for (the"life of
the facilitty.

601.3 The configuration shall include, as applica-
ble, chafacteristics derived from tregulatory require-
ments apd commitments, calculations and analyses,
design ifputs, installation and_test requirements, sup-
plier maTmals and instructions, operating and mainte-

nance refjuirements, andother applicable sources.

601. Interface.eontrols shall include the integra-
tion of {ctivitie§,of organizations that can affect the
approvegl configtiration.

601.5 \‘Documentation shall identify the design
bases and the approved configuration for the approved
modes of operation.

601.6 Measures shall be established and imple-
mented to ensure that proposed changes to the configu-
ration are evaluated for their conformance to the design
bases.

601.7 The implementation sequence for approved
configuration changes shall be reviewed to determine
that the configuration conforms to the design bases.

sion in support of operation.

700 INTERFACE CONTROL

Interface controls shall include assighment of respon-
sibility and establishment of procedures among paftici-
pating design organizations for review, appre¢val,
release, distribution, and revision of documents inyolv-
ing design interfaces.

Design information trfansmitted across interfaces ghall
identify the status ofithe design information or docu-
ment provided,@and’identify incomplete items|that
require further{evaluation, review, or approval. Where
it is necessafy to initially transmit design information
orally or by ether informal means, the transmittal ghall
be confirmied promptly by a controlled document

800 SOFTWARE DESIGN CONTROL

The requirements of section 800 apply to computer
software design control and shall be used instegqd of
section 200, Design Input; section 300, Design Prdcess;
section 500, Design Verification; and section 600, Chhnge
Control. Part II, Subpart 2.7, Quality Assurpnce
Requirements for Computer Software for Nuglear
Facility Applications, provides work practice require-
ments to implement the requirements of this paragraph.’

801 Software Design Process

The software design process shall be documented,
approved by the responsible design organization) and
controlled. This process shall include the activjities
described in paras. 801.1 through 801.5 of [this
Requirement.

801.1 Identification of Software Defsign
Requirements. Software design requirements shdll be
PRI crrmertedandtheiseleetonrevidwed
and approved. The software requirements shall identify
the operating system, function, interfaces, performance
requirements, installation considerations, design inputs,
and any design constraints of the computer program.

! Regulatory Guides 1.152, Criteria for Use of Computers in
Safety Systems of Nuclear Power Plants, and 1.168, Verification,
Validation, Reviews, and Audits for Digital Computer Software
Used in Safety Systems of Nuclear Power Plants, provide guidance
for nuclear power plant licensees and their suppliers on acceptable
methods and techniques.

14
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801.2 Software Design. The software design shall
be documented and shall define the computational
sequence necessary to meet the software requirements.
The documentation shall include, as applicable, numeri-
cal methods, mathematical models, physical models,
control flow, control logic, data flow, process flow, data
structures, process structures, and the applicable rela-
tionships between data structures and process struc-
tures. This documentation may be combined with the

PART I, REQUIREMENT 3

802.1 Configuration Identification. A software base-
line shall be established at the completion of each activ-
ity of the software design process. Approved changes
created subsequent to a baseline shall be added to the
baseline. A baseline shall define the most recently
approved software configuration.

A labeling system for configuration items shall be
implemented that

(a) uniquely identifies each configuration item

docymentation of the software design requirements, or
the fomputer program listings resulting from imple-
mentation of the software design.

8p1.3 Implementation of the Software Design. The
software design shall be translated into computer
program(s) using the programming organization’s or
desilgn organization’s programming standards and
conyentions.

801.4 Software Design Verification. Software design
verification shall be performed by a competent individu-
al(s)| or group(s) other than those who developed and
docymented the original design, but who may be from
the pame organization. This verification may be per-
fornjed by the originator’s supervisor, provided

(a} the supervisor did not specify a singular design
appioach or rule out certain design considerations and
did pot establish the design inputs used in the design, or

(b} the supervisor is the only individual in the organi-
zatign competent to perform the verification.

Ctirsory supervisory reviews do not satisfy the intent
of tifis Standard.

The results of verification shall be documented with
the iflentification of the verifier indicated.Software veri-
ficatjon methods shall include any one or acombination
of design reviews, alternate calculations, and tests per-
fornjed during computer program)development. The
extent of verification and the méthods chosen are a func-
tion

dan

802

(b) identifies changes to configuration jtems by
revision

(c) provides the ability to uniquely identify ¢ach con-
figuration of the revised software available fof use

802.2 Configuration Change\Control. Changes to
software shall be formally docuuriented. The do¢umenta-
tion shall include

(a) a description of the‘change
(b) the rationale for’the change
(c) the identification of affected software bdselines
The change shall be formally evaluated and gpproved
by the organization responsible for the origingl design,
unless afValternate organization has been given the

authority to approve the changes. Only authorized
chafiges shall be made to software baselineg Appro-
pfiate verification activities shall be performed for the

change. The change shall be appropriately reflected in
documentation, and traceability of the change to the
software design requirement shall be maiptained.
Appropriate acceptance testing shall be perfofmed for
the change.

802.3 Configuration Status Control. The
configuration items resulting from software de
be maintained current. Configuration item char
be controlled until they are incorporated
approved product baseline. The controls shall

status of
ign shall
ges shall
into the
nclude a
that are

of the complexity of thesoftware, the degree of ~ Process for maintaining the status of changes
stanflardization, the similarity with previously proved ~ proposed and approved, but not implemented.|The con-
softyvare, and the importance to safety. trols shall also provide for notification of this [informa-
. tion to affected organizations.
801.5 Computer/Program Testing. Computer pro-
gram testing shall be performed and shall be in accor-
e with Requirement 11. 900 DOCUMENTATION AND RECORDS
Software Configuration Management Design documentation and records shall inglude not
Sqftware configuration management includes, but is  only final design documents, such as drawings gnd spec-
imited to configuration identification, change con- fications, and revisions to those documents, but also

not
trol, and status control. Configuration items shall be
maintained under configuration management until the
software is retired.
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documentation that identifies the important steps in the
design process, including sources of design inputs that
support the final design.
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REQUIREMENT 4
Procurement Document Control

100 GENERAL

Appligable design bases and other requirements nec-
essary tq assure adequate quality shall be included or
referencdd in documents for procurement of items and
services] To the extent necessary, procurement docu-
ments shall require Suppliers to have a quality assurance
program| consistent with the applicable requirements of
this Standard.

200 CONTENT OF THE PROCUREMENT
DOCUMENTS

Procugement documents issued at all tiers of procure-
ment shpll include provisions for the following, as
deemed [necessary by the Purchaser.

201 Scg

Procugement documents shall include a statement of
the scopg of the work to be performed by the Supplier.

pe of Work

202 Technical Requirements

Technical requirements shall be specified in the’pro-
curement documents. These requirements shallbe speci-
fied, as gppropriate by reference to specific ‘drawings,
specificdtions, codes, standards, regulations, proce-
dures, of instructions, including reyisions thereto that
describe|the items or services to be, furnished. The pro-
curemer|t documents shall identify appropriate test,
inspectipn, and acceptance ¢riteria for determining
acceptabijlity of the item or\service.

lity Assurance Program Requirements

ments shall be/consistent with importance and/or com-
plexity i i i
procurement documents shall require the Supplier to
incorporate appropriate quality assurance program
requirements in subtier procurement documents.

204 Right of Access

The procurement documents shall provide for access
to the Supplier’s and subtier Supplier’s facilities and
records for surveillance, inspection, or audit by the
Purchaser, its designated representative, and others
authorized by the Purchaser.

16

205 Documentation Requirements

The procurement documents shall identify the docu-
mentation required to be submitted forinformation,
review, or approval by the Purchaser{Fhe time of|sub-
mittal shall also be established. When the Purchaser
requires the Supplier to maintaif specific records, the
retention times and dispositiefy requirements shalll be
prescribed.

206 Nonconformances

the
hg of

The procurenient documents shall specify
Purchaser’s réquirements for the Supplier’s reporti
nonconforiances.

207-(Spare and Replacement Parts

The procurement documents shall specify] the
Supplier’s requirements to identify spare and repjace-
ment parts or assemblies and the related data reqtiired
for ordering these parts or assemblies.

300 PROCUREMENT DOCUMENT REVIEW

A review of the procurement documents, and changes
thereto, shall be made and documented prior to ayard
to assure that documents transmitted to prospegtive
Supplier(s) include appropriate provisions to assurg that
items or services will meet the specified requirempnts.

Technical or quality assurance program changes thade
as a result of bid evaluations or negotiations shall be
incorporated into the procurement documents pripr to
their issuance to the Supplier.

Procurement document review shall be performdd by
ersonnel who have access to pertinent informatior and
who have an adequate understanding of the require-
ments and intent of the procurement documents.

400 PROCUREMENT DOCUMENT CHANGES

Procurement document changes affecting the techni-
cal or quality assurance program requirements shall be
subject to the same degree of control as utilized in the
preparation of the original documents.
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REQUIREMENT 5
Instructions, Procedures, and Drawings

activity shall be described to a level of detail co

IREMENT 5

mensu-

Agtivities affecting quality and services shall be pre-
scrilped by and performed in accordance with docu-

men

ted instructions, procedures, or drawings that

inclyde or reference appropriate quantitative or qualita-
tive jacceptance criteria for determining that prescribed

actiy

rities have been satisfactorily accomplished. The

rate with the complexity of the activity and th
assure consistent and acceptable results-~The

and level of detail in, written procedures or ins
shall be determined based upon conmplexity of
the significance of the item or activity, work
ment, and worker proficiency and-capability (e
training, experience).

b need to
need for,
tructions
the task,
environ-
Hucation,
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REQUIREMENT 6
Document Control

(e) a method to ensure the correct docuument

S are

GENERAL

The preparation, issue, and change of documents that
specify
affecting]

uality requirements or prescribe activities
quality such as instructions, procedures, and

drawingp shall be controlled to ensure that correct docu-
ments are being employed. Such documents, including

changes
approve

200

thereto, shall be reviewed for adequacy and
| for release by authorized personnel.

DOCUMENT CONTROL

The following controls shall be applied to documents
and chamges thereto:

(a) the
(b) the

identification of controlled documents
specified distribution of controlled documents

for use qt the appropriate location

(c) thg
preparat

identification of individuals responsible for the
on, review, approval, and distribution of con-

trolled documents

(d) thd
completg

review of controlled documents for adequacy,
ness, and approval prior to distribution

being used

300 DOCUMENT CHANGES
301 Major Changes

Changes to documents, other tHan-those defindd as

minor changes, are considered, nigjor changes and
be reviewed and approved by the same organiza
that performed the originalteview and approval u
other organizations are,specifically designated.
reviewing organization ‘shall have access to pert
background datasor-information upon which to
their approval.

302 Minor.Changes

Minot<«changes to documents, such as inconseque
editoridl corrections, shall not require that the rey
documents receive the same review and approval 4
otiginal documents. To avoid a possible omission
required review, the type of minor changes that d
require such a review and approval and the persons
can authorize such a decision shall be clearly deline

shall
fions
hless
The
nent
base

ntial
rised
5 the
of a

not
'who
hted.
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REQUIREMENT 7
Control of Purchased Items and Services

100

500 ACCFPTANCF OF ITEM OR SERVICE

The procurement of items and services shall be con-
trollpd to ensure conformance with specified require-
menfs. Such control shall provide for the following as
appiopriate: source evaluation and selection, evaluation
of opjective evidence of quality furnished by the
Supplier, source inspection, audit, and examination of
itemjs or services upon delivery or completion.

200 SUPPLIER EVALUATION AND SELECTION

Pijior to award of a contract, the Purchaser shall evalu-
ate the Supplier’s capability to provide items or services
in adqcordance with the requirements of the procurement
docyments. Supplier evaluation and selection and the
results therefrom shall be documented and shall include
r more of the following;:

Supplier’s history of providing an identical or sim-
roduct that performs satisfactorily in actual use.
upplier’s history shall reflect current capability.
Supplier’s current quality records supported-by
docymented qualitative and quantitative informiation
that|can be objectively evaluated.

(c}) Supplier’s technical and quality capability as
detefmined by a direct evaluation of the\fatilities, per-
sontjel, and the implementation of theiSupplier’s quality
assufrance program.

300/ BID EVALUATION

If |bids are solicited, the'bid evaluation shall include
a defermination of the'Strpplier’s capability to conform
to the technical and-quality assurance requirements.
Priof to the awatd)of the contract, the Purchaser shall
resojve or obtdin“commitments to resolve unacceptable
techinical ahd/quality assurance conditions resulting
fron} the’bid evaluation.

501 General

Prior to offering the item or service for acgeptance,
the Supplier shall verify that the item or servjce being
furnished complies with the procurement requjrements.
The extent of the verification agtivities by the Jurchaser
shall be a function of the relative’importance, fomplex-
ity, and quantity of the iféem“or services procfired and
the Supplier’s quality performance. Where required by
code, regulation, or contract requirement, docymentary
evidence that items’conform to procurement] require-
ments shall be ayailable at the nuclear facility pite prior
to installatiofior use.

502 Methods of Acceptance

Purchaser methods used to accept an item qr service
fromya Supplier shall be a Supplier Certificate of
Conformance, source verification, receiving inspection,
or postinstallation test at the nuclear facility fite, or a
combination of these methods.

503 Certificate of Conformance

When a Certificate of Conformance is used,
mum criteria of paras. 503(a) through (f
Requirement shall be met.

(a) The certificate shall identify the purchased mate-
rial or equipment, such as by the purchase ordef number.

(b) The certificate shall identify the specific|procure-
ment requirements met by the purchased material or
equipment, such as codes, standards, and othdr specifi-
cations. This may be accomplished by includjng a list
of the specific requirements or by providing, pn-site, a
copy of the purchase order and the procurement specifi-
cations or drawings, together with a suitable certificate.
The procurement requirements identified shall include
any approved changes, waivers, or deviations applicable
to the subject material or equipment.

(c) The certificate shall identify any proqurement

the mini-
of this

ra.

400 CONTROL OF SUPPLIER-GENERATED
DOCUMENTS

Controls shall be implemented to ensure that the sub-
mittal and evaluation of Supplier-generated documents
and changes are accomplished in accordance with the
procurement document requirements. These controls
shall provide for the acquisition, processing, and
recorded evaluation of the quality assurance, technical,
inspection, and test documentation or data against
acceptance criteria.

19

1 tc thot I + b + _t th 1
gHrerments at ave-hRot-beeh w\r\"’ tocathe Wlth an

explanation and the means for resolving the
nonconformances.

(d) The certificate shall be signed or otherwise
authenticated by a person who is responsible for this
quality assurance function and whose function and posi-
tion are described in the Purchaser’s or Supplier’s qual-
ity assurance program.

(e) The certification system, including the procedures
to be followed in filling out a certificate and the adminis-
trative procedures for review and approval of the
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certificates, shall be described in the Purchaser’s or
Supplier’s quality assurance program.

(f) Means shall be provided to verify the validity of
Supplier certificates and the effectiveness of the certifica-
tion system, such as during the performance of audits
of the Supplier or independent inspection or test of the
items. Such verification shall be conducted by the
Purchaser at intervals commensurate with the Supplier’s
past quality performance.

ASME NQA-1-2012

600 CONTROL OF SUPPLIER NONCONFORMANCES

Methods for control and disposition of Supplier non-
conformances for items and services that do not meet
procurement document requirements shall include
paras. 600(a) through (e) of this Requirement:

(a) evaluation of nonconforming items.

(b) submittal of nonconformance notice to Purchaser
by Supplier as directed by the Purchaser. These sub-

504 Sonlrce Verification

When pource verification is used, it shall be performed
at interals consistent with the importance and
complex]ty of the item or service, and shall include mon-
itoring, witnessing, or observing selected activities.
Source vrification shall be implemented in accordance
with plans to perform inspections, examinations, or tests
at predefermined points. Upon Purchaser acceptance of
source verification, documented evidence of acceptance
shall be [furnished to the receiving destination of the
item, to fhe Purchaser, and to the Supplier.

505 Redeiving Inspection

When |receiving inspection is used, purchased items
shall be [inspected as necessary to verify conformance
to specified requirements, taking into account source
verification and audit activities and the demonstrated
quality performance of the Supplier. Receiving inspec-

tion shalll verify by objective evidence such features as
(a) compfiguration
(b) idgntification

506 Pogtinstallation Testing

When jpostinstallatiofitesting is used, postinstallation
test requirements and_acceptance documentation shall
be mutuhlly estaplished by the Purchaser and Supplier.
507 Acdeptance of Services Only

In casgs involving procurement of services only, such

mittals shatt iiciude Suppiier-recommended dispogition
(e.g., use-as-is or repair) and technical justification.Non-
conformances to the procurement requirements or
Purchaser-approved documents, which consist of ope or
more of the following, shall be submitted tq the
Purchaser for approval of the recommended disposition:
(1) technical or material requirement is violated
(2) requirement in Suppliet,documents, whiclj has
been approved by the Purchaser, is violated
(3) nonconformanee cannot be corrected by coptin-
uation of the original manufacturing process qr by
rework
(4) the item“does not conform to the original
requirement e€ven though the item can be restored| to a
condition such that the capability of the item to funftion
is unimpaired
(¢)~Purchaser
recommendation.

disposition of Supplier

(d) verification of the implementation of| the
disposition.

(e) maintenance of records of Supplier-subm
nonconformances.

tted

700 COMMERCIAL GRADE ITEMS AND SERVICES

When commercial grade items or services are utiljzed,
the requirements of Part II, Subpart 2.14, Qujlity
Assurance Requirements for Commercial Grade Items
and Services, shall apply and are an acceptable alt¢rna-
tive to sections 200 through 600 of this Requirethent,
except that Supplier evaluation and selection, where
determined necessary by the Purchaser, shall be in afcor-
dance with section 200 of this Requirement.

800 RECORDS

as third-party inspection; engineering and consulting
services; auditing; and installation, repair, overhaul, or
maintenance work, the Purchaser shall accept the service
by any or all of the following methods:

(a) technical verification of data produced

(b) surveillance and/or audit of the activity

(c) review of objective evidence for conformance to
the procurement document requirements

20

Records shall be established and maintained to indi-
cate the performance of the following functions:

(a) supplier evaluation and selection

(b) acceptance of items or services

(c) supplier nonconformances to procurement docu-
ment requirements, including their evaluation and
disposition
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PART I, REQU

REQUIREMENT 8
Identification and Control of Iltems

— GENERAL

treatment or coatine 1inless other means of ide
(&)

IREMENT 8

ification

ntrols shall be established to assure that only correct
accepted items are used or installed.

entification shall be maintained on the items or in
iments traceable to the items, or in a manner that

assufres that identification is established and maintained.

200

201
1td

IDENTIFICATION METHODS

Item Identification

ms of production (batch, lot, component, part) shall

be idlentified from the initial receipt and fabrication of

item
iden|
or o

202

PH
exte
item
tion

shal

s up to and including installation and use. This
tification shall relate an item to an applicable design
her pertinent specifying document.

Physical Identification

ysical identification shall be used to the maximum
ht possible. Where physical identification on .the
is either impractical or insufficient, physical separa-
procedural control, or other appropriate means
| be employed. Identification markingssshall be

applied using materials and methods that" provide a

cleay
fung
tran
divi

and legible identification and dp not degrade the
tion or service life of the itemiMarkings shall be
bferred to each part of an identified item when sub-
led and shall not be obliterated or hidden by surface

are substituted.

300 SPECIFIC REQUIREMENTS
301 Identification and Traceability’ of Items

When codes, standards, or specifications inc
cific identification or traceability requirements
identification or traceability of the item to a
specification and grade of material; heat, batch,
or serial number; otsspecified inspection, test
records), the program shall provide such iden
and traceability control.

302 Limited Life Items

Itenmisshaving limited calendar or operatir
cyclés'shall be identified and controlled to pre
ofdtems whose shelf life or operating life has

303 Maintaining Identification of Stored Items

Provisions shall be made for the control of ite|

ude spe-
(such as
pplicable
lot, part,
or other
tification

g life or
lude use
expired.

m identi-

fication consistent with the planned duration afd condi-

tions of storage, such as
(a) provisions for maintenance or replac

bment of

markings and identification records due to danjage dur-

ing handling or aging
(b) protection of identifications on items s
excessive deterioration due to environmental
(c) provisions for updating existing plant r

ubject to
PXposure
cords

21
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REQUIREMENT 9
Control of Special Processes

203 Special Requirements

processes that control or verify quality, such as

d in welding, heat treating, and nondestructive
ion, shall be performed by qualified personnel
alified procedures in accordance with specified
lents.

200 P

OCESS CONTROL

201 Special Processes

Speci
proced
appropr
include
ment qu
for acco
These co
trolled p
and calil

processes shall be controlled by instructions,
es, drawings, checklists, travelers, or other
ate means. Special process instructions shall
br reference procedure, personnel, and equip-
hlification requirements. Conditions necessary
mplishment of the process shall be included.
nditions shall include proper equipment, con-
hrameters of the process, specified environment,
ration requirements.

202 Acdeptance Criteria

The re|
includin
specified

quirements of applicable codes and standards,
b acceptance criteria for the process, shall be
or referenced in procedures or instructions.

For special processes not covered by existing'd
and standards or where quality requirements sped
exceed those of existing codes or standards; the n
sary requirements for qualifications ofpersonnel, p
dures, or equipment shall be specified or referenc
procedures or instructions.

300 RESPONSIBILITY:

odes
ified
Pces-
Foce-
bd in

It is the respongibility of the organization perforning

the special process to adhere to the approved proced
and processes:

400 RECORDS

Records shall be maintained as appropriate fof

currently qualified personnel, processes, and equip
of each special process.

ures

the

ment

22
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PART I, REQUIREMENT 10

REQUIREMENT 10
Inspection

100

Inkpections required to verify conformance of an item
or aftivity to specified requirements or continued
acceptability of items in service shall be planned and
exequted. Characteristics subject to inspection and
insppction methods shall be specified. Inspection results
shal] be documented. Inspection for acceptance shall be
perfprmed by qualified persons other than those who
performed or directly supervised the work being
insppcted.

GENERAL

200| INSPECTION REQUIREMENTS

Inpection requirements and acceptance criteria shall
inclyde specified requirements contained in the applica-
ble design documents or other pertinent technical docu-
ments approved by the responsible design organization.

INSPECTION HOLD POINTS

mandatory inspection hold points are required
nd which work shall not proceed without/the spe-
cific|consent of the designated representative; the spe-
cifiq hold points shall be indicated in.appropriate
docyments. Consent to waive specified held points shall
be r¢corded prior to continuation-efiwork beyond the
designated hold point.

300

If
beyq

INSPECTION PLANNING
Planning

400
401

Chharacteristicsto be inspected, methods of inspection,
and |acceptance criteria shall be identified during the
insppction planning process.

402| Sampling

Samphn £P¥e 7 H 5Ha A
standard statistical methods with engineering approval.

500 IN-PROCESS INSPECTION

Inspection of items under construction or otherwise
in process shall be performed as necessary to verify
quality. If inspection of processed items is impossible
or disadvantageous, indirect control by monitoring of
processing methods, equipment, and personnel shall be
provided. Process monitoring shall be performed by

23

qualified personnel or qualitied automated mepns. Both
inspection and process monitoring shallNoe/provided
when control is inadequate without beth.

600 FINAL INSPECTIONS

601 Resolution of Nonconformances

Final inspections shall‘inelude a records review of the
results and resolutionCof nonconformances identified by
prior inspections,

602 Inspection Requirements

leteness,
on from
to verify
specified

Completed items shall be inspected for comy]
markings, calibration, adjustments, protect
damagg, or other characteristics as required
the quality and conformance of the item to
fequirements.

603 Modifications, Repairs, or Replacements

of items
1 require
b verify

Any modifications, repairs, or replacements
performed subsequent to final inspection sha
reinspection or retest, as appropriate, t
acceptability.

604 Acceptance

The acceptance of the item shall be appgoved by
authorized personnel.

700 INSPECTIONS DURING OPERATIONS

Periodic inspections (e.g., in-service inspedtions) or
surveillances of structures, systems, or compongnts shall
be planned and executed to assure the continjued per-
formance of their required functions.

Appropriate records shall be established, maintained,
and, as a minimum, identify the following:

(a) item inspected

(b) date of inspection

(c) inspector

(d) type of observation

(e) results or acceptability

(f) reference to information on action taken in connec-
tion with nonconformances
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REQUIREMENT 11
Test Control

100 GENERAL

Tests fequired to collect data such as for siting or
design ipput, to verify conformance of an item or com-
puter prpgram to specified requirements, or to demon-
strate sdtisfactory performance for service shall be
planned |Jand executed. Characteristics to be tested and
test methods to be employed shall be specified. Test
results shall be documented and their conformance with
test reqpirements and acceptance criteria shall be
evaluatefl.

200 TEST REQUIREMENTS

(a) Tegt requirements and acceptance criteria shall be
provided or approved by the responsible design organi-
zation. Required tests (other than for computer pro-
grams) | including, as appropriate, prototype
qualificafion tests, production tests, proof tests prior to
installation, construction tests, preoperational tests, and
operational tests shall be controlled. Computer program
i ding, as appropriate, software design verifica-

puter programs shall be prov1ded by the organlzatlon
responsible for the use of the computer program and
shall include the following, as applicable:

(1) Software design verification testing shall dem-
onstrate the capability of the computer program(s) to
provide valid results for test problems encompassing
the range of documented permitted usage.

(2) Computer program acceptance testing shall
consist of the process of exercising or evaluating a sys-
tem or system component by manual or automated

means to ensure that it satisfies the Qppriﬁp(‘] req lire-
ments and to identify differences between expected and
actual results in the operating environment.

(3) In-use computer programs testing shall degnon-
strate required performance over the range of operation
of the controlled function or process.

300 TEST PROCEDURES (OTHER THAN FOR
COMPUTER PROGRAMS)

(a) Test procedures, shall include or reference th¢ test
configuration and test'objectives. Test procedures phall
also include protisions for assuring that prerequisites
and suitable environmental conditions are met, jade-
quate instrumentation is available and used, appropriate
tests and equiipment are used, and necessary monit¢ring
is performed. Prerequisites shall include the folloying,
as applicable:

(1) calibrated instrumentation

(2) appropriate equipment

(3) trained personnel

(4) condition of test equipment and the item fo be
tested

(5) suitable environmental conditions

(6) provisions for data acquisition

(b) As an alternative to para. 300(a) of |this
Requirement, appropriate sections of related djocu-
ments, such as ASTM methods, Supplier mantals,
equipment maintenance instructions, or appr¢ved
drawings or travelers with acceptance criteria, mdy be
used. Such documents shall include or be supplemgnted
with appropriate criteria from para. 300(a) to agsure
adequate procedures for the test are used.

400 COMPUTER PROGRAM TEST PROCEDURES$

apply, instead of section 300, Test Procedures, to testing
of computer programs, and as appropriate, the com-
puter hardware and operating system.

(a) Computer program test procedures shall provide
for demonstrating the adherence of the computer pro-
gram to documented requirements. For those computer
programs used in design activities, computer program
test procedures shall provide for assuring that the com-
puter program produces correct results. For those com-
puter programs used for operational control, computer


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

program test procedures shall provide for demonstra-
ting required performance over the range of operation
of the controlled function or process. The procedures
shall also provide for evaluating technical adequacy
through comparison of test results from alternative
methods such as hand calculations, calculations using
comparable proven programs, or empirical data and
information from technical literature.

(b) In-use test procedures shall be developed and doc-

PART I, REQUIREMENT 11

600 TEST RECORDS

Test records shall be established and maintained to
indicate the ability of the item or computer program to
satisfactorily perform its intended function or to meet
its documented requirements. Test records vary
depending on the test type, purpose, and application,
but shall contain the following information, as a mini-
mum, for the specified application identified in paras.

umented to permit confirmation of acceptable perform-
ance of the computer program in the operating system.
In-upe test procedures shall be performed after the com-
putdr program is installed on a different computer, or
wheh there are significant changes in the operating sys-
tem] Periodic in-use manual or automatic self-check in-
use fests shall be prescribed and performed for those
computer programs in which computer program errors,
data| errors, computer hardware failures, or instrument
drift) can affect required performance.

(c] Test procedures or plans shall specify the follow-
ing, Jas applicable:
(1) required tests and test sequence
(2) required ranges of input parameters
(3) identification of the stages at which testing is
requiired
(4) criteria for establishing test cases
(5) requirements for testing logic branches
(6) requirements for hardware integration
(7) anticipated output values
(8) acceptance criteria
(9) reports, records, standard formatting; and
conyentions

500| TEST RESULTS

Test results shall be documented did maintained. Test
results shall be evaluated by the ‘responsible authority
to esure that test requirements-have been satisfied.

60t and602:

601 Test Records

(a) item tested

(b) date of test

(c) tester or data recorder
(d) type of observation

(e) results and acceptability
(f) action taken in _cennection with any devjiations
(g) person evaluating test results

602 Computer Program Test Records

(a) computer program tested, including system soft-
ware used

(b) computer hardware used
(c) test equipment and calibrations, where applicable
(d) date of test

(e) tester or data recorder
(f) simulation models used, where applicable
(g) test problems

(h) results and applicability

(i) action taken in connection with any dpviations
noted

(j) person evaluating test results
(k) acceptability

25
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REQUIREMENT 12
Control of Measuring and Test Equipment

100 GENERAL

303.1 inment

Tools, |gages, instruments, and other measuring and
test equipment used for activities affecting quality shall
be contrplled, calibrated at specific periods, adjusted,
and maintained to required accuracy limits.

200 SELECTION

Selection of measuring and test equipment shall be
based onfthe type, range, accuracy, and tolerance needed
to accomplish the required measurements for determin-
ing conformance to specified requirements.

300 CALIBRATION AND CONTROL
301 Caljbration

Measyring and test equipment shall be calibrated, at
prescribgd times or intervals and whenever the accuracy
of the m¢asuring and test equipment is suspect. Calibra-
tion shall] be against and traceable to certified equipment
or referefice standards having known valid relationships
to nationally recognized standards, or to international
standards known to be equivalent to and verified against
correspopding nationally recognized standards: Where
no such |standards exist, the basis for calibrdtion shall
be defingd.

302 Reference Standards

Referepce standards shall have a‘minimum accuracy
four timps greater than that of the)measuring and test
equipmgnt being calibrated to'ensure that the reference
standards contribute no more than one-fourth of the
allowablp calibration tolerance. Where this 4:1 ratio can-
not be mpintained, thé basis for selection of the standard

Calibration/procedures shall identify or reference
requiredlaceunracy—and-shall—defi 3
quency of checking accuracy. The calibration method
and interval of calibration shall be based on the type of
equipment, stability characteristics, required accuracy,
intended use, and other conditions affecting perform-
ance. Measuring and test equipment, which is overdue
for calibration or found to be out-of-calibration, shall
be tagged and/or segregated, or removed from service,
and not used until it has been recalibrated. Measuring
or test equipment consistently found to be out-of-
calibration shall be repaired or replaced.

26

shall be traceable to its application and use.

303.2 Corrective Action. When measuring and test
equipment is lost, damaged, or found tolbe out-of-
calibration, the validity of previous measure:[ent,
inspection, or test results, and the gceeptability of ifems
previously inspected or tested shallbe evaluated.|This
evaluation shall be from at least the last acceptable|cali-
bration of the M&TE. The evaluation and resulting
actions shall be commensundte with the significanfe of
the condition.

303.3 Handling and Storage. Measuring and
equipment shall'be properly handled and storg
maintain acctracy.

test
d to

303.4 Environmental Controls. Measuring and test
equipment shall be used and calibrated in environnpents
that\are’controlled to the extent necessary to ensurq that
the required accuracy and precision are maintaingd.

303.5 Precalibration Checks. Measuring and|
equipment and reference standards submitted for
bration shall be checked and the results recorded b
any required adjustments or repairs are made.

test
cali-
pfore

303.6 Status Indication. Measuring and test equip-
ment shall be suitably marked, tagged, labeled, or other-
wise identified to indicate calibration status|and
establish traceability to calibration records.

304 Commercial Devices

Calibration and control measures are not requirefd for
commercial equipment such as rulers, tape measjres,

levels, etc., if such equipment provides the reqyired
accuracy.
400 RECORDS
401 General
Record beestabtishred C ec-toindi-

cate calibration status and the capability of measuring
and test equipment to satisfactorily perform its intended
function.

402 Reports and Certificates

Calibration reports and certificates reporting the
results of calibrations shall include the information and
data necessary for interpretation of the calibration
results and verification of conformance to applicable
requirements.
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REQUIREMENT 13
Handling, Storage, and Shipping

— GENERAL

400 TOOLS AND FQUIPMENT

hindling, storage, cleaning, packaging, shipping, and
brvation of items shall be controlled to prevent dam-
br loss and to minimize deterioration. These activi-
shall be conducted in accordance with established

and inspection instructions, drawings, specifica-
, shipment instructions, or other pertinent docu-
ts or procedures specified for use in conducting the

ity.
SPECIAL REQUIREMENTS

hen required, special equipment (such as containers,
k absorbers, and accelerometers) and special protec-
enivironments (such as inert gas atmosphere, specific
ture content levels, and temperature levels) shall
pecified and provided and their existence verified.

PROCEDURES

hen required for critical, sensitive, perishable, or
-value items, specific procedures for handling, stor-
packaging, shipping, and preservation shall be

PART I, REQUIREMENT 13

Special handling tools and equipment shall b
and controlled where necessary to enstire-safe
quate handling. Special handling tools and eq

b utilized
and ade-
[uipment

shall be inspected and tested in a¢edrdance with proce-

dures at specified time intervals or prior to us

500 OPERATORS

Operators of special handling and lifting ed
shall be expérienced or trained in the ug
equipment.

600 MARKING OR LABELING

Marking or labeling shall be utilized as ned
adequately maintain and preserve the item, i
indication of the presence of special environ|
the need for special controls.

€.

[uipment
e of the

pessary to
ncluding
ments or
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PART |, REQUIREMENT 14 ASME NQA-1-2012

REQUIREMENT 14
Inspection, Test, and Operating Status

100 G 1 physical location and tags. markings, shap travelers,

The stiatus of inspection and test activities shall be ~ Stamps, inspection records, or other suitable means| The
identifieql either on the items or in documents traceable  authority for application and removal of tags;markjngs,
to the itens where it is necessary to ensure that required ~ labels, and stamps shall be specified. Status indicptors
inspectidns and tests are performed and to ensure that  shall also provide for indicating the operating statpis of
items that have not passed the required inspections and ~ systems and components of the nugleat facility, suth as
tests are[not inadvertently installed, used, or operated. by tagging valves and switches, to'pfevent inadvertent
Status shall be maintained through indicators, such as  operation.

28
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REQUIREMENT 15
Control of Nonconforming Items

— GENERAL

102 R ihili | Authori

ms that do not conform to specified requirements
be controlled to prevent inadvertent installation or
Controls shall provide for identification, documen-
n, evaluation, segregation when practical, and dis-
ion of nonconforming items, and for notification

to affected organizations.

200
N

mar
thei
cont

300
(a

prag
desi

(b
top
limi

clud

400

401

N
men|
cess
item|
appj

IDENTIFICATION

bnconforming items shall be identified by legible
King, tagging, or other methods not detrimental to
femn, on either the item, the container, or the package
hining the item.

SEGREGATION

Nonconforming items shall be segregated, when
tical, by placing them in a clearly identified and
bnated hold area until properly dispositioned.
When segregation is impractical or impossible)due
hysical conditions such as size, weight, ‘dr. access
ations, other precautions shall be employed to pre-
e inadvertent use of a nonconforming_ item.

DISPOSITION

Control

bnconforming itemg-shall be evaluated and recom-
ded dispositions.shall be proposed. Further pro-
ng, delivery, installation, or use of a nonconforming
shall be controlled pending the evaluation and an
oved dispesition by authorized personnel.

The responsibility and authority for the ef
and disposition of nonconforming items
defined. Responsibility for the control lof fur
cessing, delivery, installation, or use of nonco
items shall be designated in writing.

403 Personnel

PART I, REQUIREMENT 15

Faluation
shall be
her pro-
hforming

Personnel performing.evaluations to determjne a dis-

position shall have
(a) demonstrated‘competence in the specific
are evaluating

prea they

(b) an adequate understanding of the requifements

(c) aceéssvto pertinent background informa

404 Disposition

A disposition, such as use-as-is, reject, r
rework of nonconforming items shall be made a
mented. Technical justification for the acceptal
nonconforming item dispositioned repair or
shall be documented. Nonconformances t
requirements dispositioned use-as-is or repait
subject to design control measures commensu
those applied to the original design. Requireg
records shall reflect the use-as-is or repair cor

405 Reexamination

Reworked items shall be reexamined in ad
with applicable procedures and with the origin
ance criteria.

Repaired items shall be reexamined in ac
with applicable procedures and with the origin

ion

Ppair, or
nd docu-
ility of a
use-as-is
b design
shall be
rate with
| as-built
dition.

cordance
] accept-

fordance
] accept-

ance criteria unless the disposition has established alter-

nate acceptance criteria.
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PART I, REQUIREMENT 16 ASME NQA-1-2012

REQUIREMENT 16
Corrective Action

100 GrN.ERAL

Cond{itions adverse to quality shall be identified
promptly and corrected as soon as practicable. In the
case of g significant condition adverse to quality, the
cause of the condition shall be determined and corrective
action taken to preclude recurrence. The identification,
cause, and corrective action for significant conditions
adverse ffo quality shall be documented and reported
to apprdpriate levels of management. Completion of
correctivie actions shall be verified.

30
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PART I, REQUIREMENT 17

REQUIREMENT 17
Quality Assurance Records

100 __GENERAIL

401 lifetime Records

The control of quality assurance records shall be estab-
lishdd consistently with the schedule for accomplishing
work activities. Quality assurance records shall furnish
docymentary evidence that items or activities meet spec-
ified quality requirements. Quality assurance records
shall be identified, generated, authenticated, and main-
taingd, and their final disposition specified. Record con-
trol fequirements and responsibilities for these activities
shal] be documented.

200, GENERATION OF RECORDS

(a) Records shall be legible.

(b} Records shall be traceable to associated items and
actiyities and accurately reflect the work accomplished
or infformation required.

(c] Records to be generated, supplied, or maintained
shalll be specified in applicable documents, suchas
design specifications, procurement documents, test'pro-
cedyres, and operational procedures.

300, AUTHENTICATION OF RECORDS

(a) Documents shall be considered valid records only
if stgmped, initialed, or signed and dated by authorized
perspnnel or otherwise atithenticated. Corrections to
docgiments shall be reviewed and approved by the
resppnsible individual from the originating or author-
ized|organization.

(b} Electronic:decuments shall be authenticated with
comlparable /information as in para. 300(a), as
appjopriate
(1) ‘with identification on the media or

2) with authentication information contained

401.1 Lifetime records are those that.méet one or
more of the following criteria:

(a) those that would be of significant value i demon-
strating capability for safe operation

(b) those that would be of sighificant value|in main-
taining, reworking, repairing;“replacing, or mjodifying
an item

(c) those that would'be of significant palue in
determining the cause-of an accident or malfujnction of
an item

(d) those that\provide required baseline da
service inspections

401.2< Lifetime records are required to pe main-
tainedyfor the life of the particular item whfile it is
installed in the plant or stored for future use.

a for in-

402 Nonpermanent Records

Nonpermanent records are those required |to show
evidence that an activity was performed in agcordance
with the applicable requirements but neefl not be
retained for the life of the item because they dofnot meet
the criteria for lifetime records. Nonpermanerjt records
shall be maintained for the identified retentioh period.

500 RECEIPT CONTROL OF RECORDS

Each organization responsible for the receipt of rec-
ords shall designate a person or organization regponsible
for receiving the records. The designee shall be fesponsi-
ble for organizing and implementing receipt coptrols for
permanent and temporary storage. Receipt confrols shall
provide a method for identifying the records [received,
receipt and inspection of incoming records, find sub-
mittal of records to storage.

within or linked to the document itself.

400 CLASSIFICATION

Records shall be classified as lifetime or nonpermanent
and maintained by the Owner, or authorized agent, in
accordance with the criteria given in paras. 401 and
402 of this Requirement and consistent with applicable
regulatory requirements.

31

600 STORAGE
601 General

(a) Records shall be stored at a predetermined loca-
tion(s) in facilities, containers, or a combination thereof,
constructed and maintained in a manner that minimizes
the risk of loss, damage, or destruction from

(1) natural disasters such as winds, floods, or fires
(2) environmental conditions such as high and low
temperatures and humidity

(12)
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(3) infestation of insects, mold, or rodents
(4) dust or airborne particles
(b) Activities deterimental to the records shall be pro-
hibited in the storage area.
(c) Access to the processing, storage, and retrieval of
records shall be limited to authorized personnel.
(d) Provisions shall be made to prevent damage from
harmful conditions (such as excessive light, stacking,
electromagnetic fields, temperature, and humidity), as

ASME NQA-1-2012

or container shall provide a one-hour fire rating, unless
dual storage requirements of para. 602.2 are met.

700 RETENTION

(a) Record retention periods shall be documented.
(b) Records shall be maintained for their retention
periods.

applicable to the specific media utilized for record
storage.

602 Facjlity Types

There pre two equally satisfactory methods of provid-
ing stordqge, single or dual.

602.1 Single storage consists of a storage facility,
vault, ropm, or container(s) with a minimum two-hour
fire rating. The design and construction of a single stor-
age facil]ty, vault room, or container shall be reviewed
for adeqpacy by a person competent in fire protection
or contaln a certification or rating from an accredited
organizajtion.

602.2 Dual facilities, containers, or a combination
thereof shall be at locations sufficiently remote from each
other to ¢liminate the chance exposure to a simultaneous
hazard. Facilities used for dual storage are not required
to satisfyf the requirements of para. 602.1, but shall meet

the requjrements of para. 601.

603 Temporary Storage

When
cessing,

temporary storage of records (such as for pro-
Feview, or use) is required, the storage fa¢ility

800 MAINTENANCE OF RECORDS

(a) Records shall be protected from damage or Joss.
(b) Record controls shall providefor retrievability
within planned retrieval times based ‘upon the rdcord
type or content.
(c) The methods for re€erd changes shall be
documented.
(d) Provisions shall be established to ensure thgt no
unacceptable degraddtion of the electronic record njedia
occurs during the established retention period.
(e) Provisionsshall be made to ensure that the redords
remain retrieyable after hardware, software, or teclhnol-
ogy changes.
(f) Provisions shall be established to ensure thg
lowing“when records are duplicated or transferrg
the same media or to a different media for the pury
of maintenance or storage:
(1) duplication or transfer is approprig
authorized
(2) record content, legibility, and retrievabilit
maintained

fol-
d to
oses

tely

y are
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PART I, REQUIREMENT 18

REQUIREMENT 18
Audits

100| GENERAL

Atdits shall be performed to verify compliance to
qualiity assurance program requirements, to verify that
perfprmance criteria are met, and to determine the effec-
tivemess of the program. These audits shall be performed
in a¢cordance with written procedures or checklists by
perspnnel who do not have direct responsibility for per-
fornjing the activities being audited. Audit results shall
be dpcumented and reported to and reviewed by respon-
sibl¢ management. Follow-up action shall be taken
where indicated.

200| SCHEDULING

Atudits shall be scheduled in a manner to provide
covgrage and coordination with ongoing activities,
basgdd on the status and importance of the activity.
Schgduled audits shall be supplemented by additional
audits of specific subjects when necessary to provide
adequate coverage.

300 PREPARATION
301( Audit Plan

The auditing organization shall develop an audit plan
for dach audit. This plan shall identity the audit scope,
requirements, audit personnel, activities to be audited,
orgdnizations to be notified,/applicable documents,
schedule, and written precedures or checklists.

302( Personnel

Andit personniel)shall have sufficient authority and
organizationalfreedom to make the audit process mean-
ingfyil and effective.

303 Selection of Audit Team

400 PERFORMANCE

Elements selected for audit shall be évaluatef against
specified requirements. Objective'evidence|shall be
examined to the depth necessary\to determing if these
elements are being implemented effectively. C¢nditions
requiring prompt corrective.action shall be feported
immediately to management of the [audited
organization.

500 REPORTING

bndorsed
rganiza-

The auditreport shall be signed or otherwise
by the.kead Auditor and issued to the audited
tiontThe contents of the report shall

(@) describe the audit scope

(b) identify Auditors and persons contacted

(c) summarize audit results, including a statpment on
the effectiveness of the elements audited

(d) describe each audit finding

600 RESPONSE

Management of the audited organization of activity
shall investigate audit findings, schedule c¢rrective
action, including measures to prevent recurrenie of sig-
nificant conditions adverse to quality, and notify the
appropriate organization in writing of action|taken or
planned. Audit responses shall be evaluated py or for
the auditing organization.

700 FOLLOW-UP ACTION

Follow-up action shall be taken to verify that correc-
tive action is accomplished as scheduled.

Anaudit team shall be identiiied prior to the begin-
ning of each audit. This team shall contain one or more
Auditors, one being designated Lead Auditor who orga-
nizes and directs the audit. The audit team shall have
experience or training commensurate with the scope,
complexity, or special nature of the activities to be
audited.

33

800 RECORDS

Audit records shall include audit plans, audit reports,
written replies, and the record of completion of correc-
tive action.

(12)

(12)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART Il, CONTENTS ASME NQA-1-2012

«» PART Il: QUALITY ASSURANCE REQUIREMENTS
FOR NUCLEAR
FACILITY APPLICATIONS

CONTENTS

Introduction 37
100 Purpose ....... ..o D 37
200 Applicability ............ e 37
300 Responsibility ..............oooiii O 37
400 Planning and Procedures ...................... .8 oo 37
500 Definitions ... O 38
600 Multiunit Facility Provisions ............. .8 %o, 38
Subpart 2.1 Quality Assurance Requirements for Cleaning.of Fluid Systems and

Associated Components for Nuclear Power Plants. . ...................... 39
100 General ... N e 39
200 General Requirements .......... 5. . oo 40
300 Cleanness Criteria ........... 8 e 41
400 Manufacturing Phase Cleann@ss ..., 44
500 Cleanness Prior to Installation ..............c.ccoiiiiiiiiiiiiennnnnn... 44
600 Cleanness During Installation ............... ... ... ... ... 45
700 Maintenance of Installation Cleanness .............c.oviiiiirneeninennn. 45
800 Preoperational Cleaning ................. ... i 46
900 Layup and Postlayup Cleaning ................. ..., 47
1000 Postoperatjonal Repairs and Modifications .............................. 47
1100 ReCOrds ~. .5 . e 47
Tables
302.5 Summary Table for Cleanness Classes ................ccooiiiiiiiin... 43
304.1 Water Requirements ........... ... ... i il 44
304.4 Flushing Requirements for Hydraulic, Instrument Control, and

Lubrication Systems .......... ... .. . i 45
Subpart.2.2 Quality Assurance Requirements for Packaging, Shipping, Receiving,

Storage, and Handling of Items for Nuclear Facilities .................... 48
100 General ... e 48
200 General Requirements ...................oiiiiiiiiiiiiiniiiiienanann... 48
300 Packaging ...........oiiiii 49
400 Shipping . ... 55
500 Receiving ... 55
600 Storage ... ..o 57
700 Handling ...... ..o 59
800 ReCOTAS .. ee it 59
Subpart 2.3 Quality Assurance Requirements for Housekeeping at Nuclear

Facilities . ... .. ..o 60
100 General ... 60


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012 PART Il, CONTENTS

200 General Requirements ........... ... 60
300 Requirements ......... ... .. . 60
400 RECOTAS oo 62

Subpart 2.4 Installation, Inspection, and Testing Requirements for Power,
Instrumentation, and Control Equipment at Nuclear Facilities............. 63

Subpart 2.5  Quality Assurance Requirements for Installation, Inspection, and Testing of
Structural Concrete, Structural Steel, Soils, and Foundations for Nuclear

Facilities . ... ... ... . 64
100 General .. ..o 64
200 General Requirements ........... ..., 65
300 Requirements ......... ... ... ) 65
400 Preconstruction Verification ........... ... NG 65
500 Inspection of Soils and Earthwork .............. ... .. . i et 66
600 Inspection of Foundation Pile and Caisson Construction .......(0)'...... 66
700 Inspection of Concrete Construction .............. ... ... .. S5% ... 69
800 Inspection of Steel Construction ........................ &fmeivinini... 72
900 Data Analysis and Evaluation .............. ... ... S\ oL 73
1000 Records ..o e 74
Table
506 Required In-Process Tests for Compacted Fill .{-......................... 67
Subpart 2.7  Quality Assurance Requirements for Computér Software for Nuclear Facility

Applications. . ... . N 75
100 General ... R 75
200 General Requirements .......... ... 76
300 Software Acquisition .......... 0 ... . 77
400 Software Engineering Method~S% ... 77
500 Standards, Conventions, and\©Other Work Practices ...................... 78
600 Support Software ..... ... 78
700 RefErences . . . ..o 79
Subpart 2.8  Quality Assurance*Requirements for Installation, Inspection, and

Testing of Mechanical Items for Nuclear Facilities........................ 80
100 General . . . 80
200 General Requirements ........... ...t 80
300 Preinstallation Verification ............ .. .. 81
400 Installation Inspections ............. ... i 82
500 Systems Turnover Inspection and Tests ....................... . ... 83
600 Data Analysis and Evaluation ................... ... oo 85
700 ReCOTAS ..o 85
Subpart.2)14 Quality Assurance Requirements for Commercial Grade Items and

SOIVICES ...ttt 86
100 General .. ... 86
200 CGI Definition Applications .................c.oiiiiiiiiii 87
300 UtIZation . ... e 87
400 Technical Evaluation ... ... .. . . . 37
500 Critical CharacteristiCs . ..........uiittit i 88
600 Methods of Accepting Commercial Grade Items and Services ............ 89
700 Commercial Grade Services ...........coouiiiiiiiiiiniiiiiiiinniee.n. 91
800 Documentation ............ouiiiiii e 91
900 RefErences . ... .ottt 92
Subpart 2.15 Quality Assurance Requirements for Hoisting, Rigging, and

Transporting of Items for Nuclear Power Plants.......................... 93
100 General . ... 93
200 General Requirements ..................ooiiiiiiiiiiiiiiiiiiiii, 93


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART 11, CONTENTS

300
400
500
600
700
800
900

Subpart 2.16

ASME NQA-1-2012

Types of Handling Equipment .............. ... ... . ..o oot
Design Requirements ................. ...
Acceptance Criteria for Manufactured Handling Equipment .............
Testing, Inspection, and Maintenance .......................... ... ...
Control of the Use of Handling Equipment ..............................
Qualifications of Personnel ......... ...t
Records ... ..o

Requirements for the Calibration and Control of Measuring and Test
Equipment Used-in Nuclear Facilities

Subpart 2.18

100
200
300
400
500

Subpart 2.20

100
200
300
400
500
600
700

Subpart 2.22

100
200
300
400
500

101

Quality Assurance Requirements for Maintenance of Nuclear

Facilities . .. .. ...
General ... e
General Requirements ..................ooiiiiiiiiiiiiiiiiian ot
Preventive Maintenance ...............ccoiiiiiiiiiiiiiiiieee N
Corrective Maintenance . ..........o.uueiitieeniieennenne . S ...
ReCOTdS ..vvviiii i b

Quality Assurance Requirements for Subsurface Investigations for Nuclear
Facilities......... .. ...
General ... AN e
General Requirements ........................... oo
Verification ... S
Field Investigation .......... ... ... i N
Laboratory Testing .............cooii i SN
Engineering Evaluation and Analysis .... N ................ .. ...
Records . ... N

Quality Assurance Requirements for. Management Assessment and Quality

Improvement for Compliance With' 10 CFR 830 and Department of

Energy (DOE) Order 414.1 for DOE Nuclear Facilities .....................
General . ... N
Management Assessment Requirements ..................... ... ...
Quality Improvementt .. ... ...
RECOTAS . .vt ittt e
RefEreNCeS . . . d i ettt ettt et

36



https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

PART I, INTRODUCTION

PART Il
INTRODUCTION

100

and schedules to ensure that apprnpria’rp activities have

Pdrt II supplements the quality assurance require-
men}s of Part I of this Standard. Applicable nonmanda-
torylguidance for various subparts is provided in Part III.

200| APPLICABILITY

Pdrt I of this Standard describes the overall program-
matic quality assurance requirements applicable to all
aspects of nuclear facilities. Part II contains amplifying
quallity assurance requirements for certain specific work
actiyities that occur at various stages of a facility. These
stages are siting, design, construction, operation, and
decgmmissioning.

The work activities include but are not limited to
man@aging, planning, siting investigation, design, com-
putdr software utilization, procurement, fabrication,
manjufacturing, installing, inspecting, testing, operating,
and [decommissioning,.

300 RESPONSIBILITY

The organization invoking this Part shall be'responsi-
ble for specifying which section, or portions thereof,
applies and appropriately relating them tospecific items
and [services. The extent of application of the require-
menfs of this Part shall be specifiedih written contracts,
poligies, procedures, or instructionis for the organiza-
tions responsible for perfornting the activities specified
in this Part.

The organization upén)which this Part, or portions
thergof, is invoked shall be responsible for complying
with the specified~requirements of not only Part I but

been incorporated; that the work can be accp.
as specified; and that time and resources;plus
are sufficient to accomplish the work irf accords
the specified requirements.

Planning shall define the operations to be pgrformed,
the systematic sequential progression of operatjons, and
the overall measures to be used to preserve the quality
of the work.

mplished
training,
nce with

402 Procedures

Procedures and work instructions identifiel during
planning shall be prepared. Preparation and fapproval
of the precedures/instructions shall be in advance of
the need to use the documents. The documents shall be
kept .current and revised as necessary to asfure that
the, work is performed in accordance with the latest
approved information.

The documents shall include the following as
applicable:

(a) personnel safety and structure or facility protec-
tion considerations

(b) precautions to be observed

(c) workrequirements such as those included in speci-
fications, procedures, and instructions for pefforming
an activity

(d) sequence of activities to be followed and steps
within a given activity

(e) prerequisites

(f) software verification and validation

(g) test and inspection objectives

(h) special equipment required

(i) identification of inspection and test equipfnent and

alsoPart I related calibration requirements including rpcalibra-
tion dates

400] PLANNING AND PROCEDURES (j) sequence and frequency of activities for

401 Planning verification T

A plan shall be developed outlining the work to be
performed and the work procedures or instructions
required to comply with the requirements of the defined
work scope.

Planning for activities such as fabrication, installation,
operation, modification, repair, maintenance, decom-
missioning, inspection, testing, and software verifica-
tion and validation shall include a review of structure,
system or component design and procurement specifica-
tions, materials lists, drawings, construction work plans,

37

(k) acceptance criteria and methods for verification

(1) responsibility and required qualifications of
personnel

(m) approvals and authorizing or verifying signatures

(n) specific document references

(o) data or test report forms

(p) information to be collected for facility records

(q) processing inspection and test data and their anal-
ysis, evaluation, and final acceptance, including soft-
ware verification and validation
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500 DEFINITIONS

Definitions unique to the activities described in Part II
are included in the section dealing with that activity.
Definitions generic to quality assurance activities are
included in Part I, Introduction, section 400, Terms and
Definitions.

600 MULTIUNIT FACILITY PROVISIONS

ASME NQA-1-2012

and that are in the vicinity of the construction, outage,
or decommissioning activity associated with the new or
nonoperating unit shall be properly tagged or identified
as energized or operational.

602.3 The documents associated with activities
described in para. 602.2 of this Introduction shall also
include

(a) identification of the equipment or system defined

For copstruction, outage, or decommissioning activi-
ties in nyuclear facilities where one or more units are
already ¢perating or has reached a stage where the fuel
has beer] loaded in the facility and associated systems
energizefl, the following measures shall be taken in addi-
tion to the provisions defined elsewhere in this Part.

601 Pla

Instrugtions, procedures, or drawings shall be pre-
pared to control installation, maintenance, modification,
decommiissioning, inspection, and testing activities at
areas of|interface between units. These instructions,
proceduges, or drawings shall define the following, as
applicable:

(a) thq areas of interface between units

(b) acfess control and authority for work at these
interface| areas

(c) ndture of potential hazards to or from the
operatinpy equipment; precautions required to be taken
during fnstallation, maintenance, modification, or
ssioning; supplementary objectives for inspec-

ning and Preparation

umentation

The instructions, procedures, or drawings
in para. 601 of this Introductien\shall be kept

The equipment or systems that are associ-
the operating unit(s)that’are electrically ener-

gized or|charged with presstirizéd or radioactive fluids

TIT para: 6022-above-that posesa Pui.cui.ial trazard-m the
vicinity of current construction, outage, or decopymis-
sioning activities

(b) identification of the potential hazard’ of nd
boring energized systems such as voltage, radis
level, fluid pressure, or temperatures

602.4 Authorizations for access to and wo
the area of interface betweentthe’new and existing
shall be documented.

igh-
tion

Fk at
inits

603 Installation

603.1 Suitable protective barriers shall be erefted,
where needed) te' prevent damage to equipment oy sys-
tems associated with the existing unit(s).

603;2° When working in an area common t¢ the
new'and existing units, care shall be exercised to gqvoid
interference with existing facilities, to maintain reqiiired
Separation (where appropriate) between the sysfems
associated with existing and new units, and to prdvent
disturbing the operation of equipment or systems agsoci-
ated with the existing unit(s); construction workers ghall
be instructed with regard to the hazards present.

604 Inspection

604.1 Inspection shall be performed to verify] that
the requirements have been satisfied and that the
existing facilities are properly protected from construc-
tion activities.

38
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SUBPART 2.1
Quality Assurance Requirements for Cleaning of Fluid
Systems and Associated Components for Nuclear
Power Plants

PART Il, SUBPART 2.1

100

Sy
man
syst:
plan

GENERAL

bpart 2.1 provides amplified requirements for the
agement of cleaning and cleanness control of fluid
bms and associated components for nuclear power
ts during manufacturing, construction, repairs, and

modifications. It supplements the requirements of Part I

and
of P
zati

101
TH

unif
in St
acid

lutig
tion
alkal
cony
tion
chel

pout
ions

bhall be used in conjunction with applicable sections
irt I when and to the extent specified by the organi-
n invoking Subpart 2.1.

Definitions

e following definitions are provided to ensure a
brm understanding of unique terms as they are used
ibpart 2.1.

bleaning: the removal of metal oxides by either disso-
n of the oxide or undercutting the oxide by dissolu*
of the base metal with an acid solution.

ne cleaning: the removal of organic contamihants by
erting them to an emulsion with an alkaline solu-
such as trisodium phosphate.

te cleaning: the removal of slightly soluble com-
nds such as iron oxide, by complexing the metallic
with organic chelating compounds such as ethylene

dianpine tetra-acetic acid (EDTA).

chem
cond
prec
detr]

cleant
havgd

cont

ical conditioning: the addition of chemicals in low
lentration to flush, rinse, or lay up water to inhibit
pitation of diSselved solids, corrosion, and other
mental effects,

ing: the(removal of any contaminants that might
a deleterious effect on operation of the plant.

mat

pftindtion: any unwanted or undesirable foreign

or in process liquids or gases.

corrosion-resistant alloys: materials that inherently resist
oxidation or chemical attack in water, air, and the
operating environment, such as stainless steel, nickel-

base

alloys, or cobalt-base alloys.

crevice: anarrow opening in a surface or an open juncture
between mating surfaces in which solutions or contami-
nants can be trapped and not readily removed during
rinsing or flushing operations (for example, the annular

spaces in threaded connections andrsocket as,
tube-to-tubesheet joints, and tube-to-tube
joints).

semblies,
support

dead leg: an area that does mot have flow dyring the

cleaning operation or that,cannot be drained
special provisions.

fluid: any gas or liquid.

flushing: flowing fluid through a component g

at adequate-velocity to suspend and carry aw
pated cofitaminants.

inaccessible areqa: an area or opening in an ite
not directly accessible for cleaning or inspecti

inthibitor: a chemical additive that retards som
chemical reaction.

without

r system
hy antici-

m that is
b1.

b specific

layup: the protection of an item after it has been cleaned

to prevent corrosion of interior surfaces while
is out of service or awaiting subsequent opers

the item
tions.

mechanical cleaning: a method in which confaminant

removal is accomplished solely by mechanica
including wiping, abrasive blasting, high press;
jetting, brushing, sanding, grinding, and chip

pitting: surface defects resulting from 1
corrosion.
rinsing:

(a) filling and draining an item with water u
ble contaminants in the effluent water are re
some predetermined concentration; or

(b) flowing water through the system or co
until water-soluble contaminants in the efflug

1 means,
ire water
bing.

bcalized

ntil solu-
duced to

mponent

are reduced to some predetermined concentr

rust: corrosion products consisting largely of ir|
Such oxides may vary in color from red to black

nt water
ion.

n oxide.
and may

form anything from a loosely adherent heavy covering to
a tightly adherent light film. Pitting or general surface

roughening may or may not be present.

sensitized corrosion-resistant alloy: a corrosion-resistant
alloy that has been subjected to heating that causes inter-
granular precipitation of chromium carbides in sufficient
quantities to be detected by Practice B, C, D, E, or F of
ASTM A262, Practices for Detecting Susceptibility to
Intergranular Attack in Austenitic Stainless Steels

39
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solvent cleaning: removing contaminants with an organic
solvent.

200 GENERAL REQUIREMENTS

The work and quality assurance requirements for the
cleaning of components and systems and for the control
of their cleanness shall be established in order to

4+l 1l of dalataa: L H £
arc e romovar o oCrerCTrTot s~ CoTrrtarrrrartts
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202.2  Preparation of the actual cleaning proce-
dures or instructions shall consider the following;:
(a) work practices, housekeeping, access control, and
prevention of contamination and recontamination
(b) effectiveness of cleaning methods for removal of
the contaminants
(c) effects of residual quantities of cutting fluids, lig-
uid penetrants, weld fluxes, precleaning solutions, engi-
neering test fluids, and other process compounds that

(a) en

(b) mihimize recontamination of cleaned surfaces

(c) mipimize the cleaning required after installation,
repair, of modification

The cl¢anness classification of each item shall be speci-
fied in afcordance with para. 302 of this Subpart.

201 Plahning

Cleaning and cleanness control activities for each
phase (nanufacturing, construction, modification,
repair, efc.) shall be planned in accordance with the
requirenjents of the Introduction to this Part (Part II).
The plan(s) shall define the cleaning and inspection
operatiops to be used, the system, the responsibilities
of the pprties concerned for each operation, and the
measurep to be employed to preserve the cleanness of
cleaned purfaces. In addition, planning shall consider
the following factors, as appropriate, recognizing that
this list nay neither be complete nor applicable to each
phase cagvered by Part II:

(a) adequacy of vents, drains, inspection access
points, and bypass or recirculation lines

(b) fadilities for filters and flushing and drainicornec-
tions in Jocations where dead legs are unavoidable

(c) degign and installation of piping in a manner that
minimizes the necessity for installing temporary piping
during the cleaning operations, such-as dividing the
system ihto a number of separate, cleaning circuits to
facilitate| cleanability

(d) sequencing of installdtion operations to provide
for visuall inspection of inside surfaces of large diameter
piping

(e) comtrol of installation operations so that piping
and componentsthat have already been installed are not
subject tp contamiination when subsequent installation

these are important factors in the cleaning operations
(g) disposal of cleaning solutions and waste water
(h) safety, fire protection, and other hazards

202 Procedures and Instructions

202.1  Written procedures and instructions for
cleaning, cleanness control, inspections, and tests to ver-
ify cleanness of items shall be prepared in accordance
with the requirements of the Introduction to this Part.

40

may have been intentionally or advertently appli¢d to
the surface of the item during prior steps of manufaqture,
installation, or use
(d) corrosiveness of cleaning solutionslin contactwith
the material of an item, particularly in the case of digsim-
ilar metals and entrapment of cleafiing solutions
(e) chemical composition, confentration, and tenjper-
ature limits of cleaning solufidns to avoid deletefious
effects
(f) solution and metal-femperatures, solution corjcen-
trations, velocity, and<contact times during cleaning
(g) methods for menitoring cleaning solution corcen-
tration, temperatures, and velocities during cleapning
operations
(h) identification of the items for which the p
dures aré.to be used
(1)s€quence of operations and methods of filling
tem'circulation, draining, and flushing
(j) see below:
(1) equipment isolation
(2) location of
(a) temporary piping and valves
(b) strainers
(¢) temporary equipment
(d) connections for filling, flushing, rinsing
draining equipment
(k) activities to be prohibited or constrained bgfore,
during, and after cleaning operations
(I) methods for rinsing and neutralizing, including
estimated number of rinses
(m) methods for verifying cleanness
(n) methods for drying and layup
(0) methods for protecting installed items that arp not
involved in the cleaning operation
(p) method of disposal of cleaning solution

foce-

sys-

and

203 Rectification of Unacceptable Cleanness

If indications of contamination in excess of specified
limits are observed at the end of a cleaning operation
or at any subsequent inspections for cleanness, the item
shall be recleaned using an approved procedure. If such
indications are observed at the anticipated end of a
cleaning operation, continued cleaning shall be per-
formed to reduce the level to the specified limit.

If necessary, an evaluation shall be made to determine
the cause of the unacceptable cleanness and the actions
required to preclude recurrence.
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204 Control of Cleaning Solutions

Cleaning solutions shall be prepared in accordance
with the applicable cleaning procedure and shall be
checked for proper chemical composition and effective-
ness of inhibitors, if used. Solution temperatures shall
be maintained and controlled to ensure adequate clean-
ing and to prevent cleaning agent decomposition and
possible damage to the item.

PART Il, SUBPART 2.1

302.2 Class B. A high level of cleanness as evi-
denced by the following characteristics:
(a) Corrosion-Resistant Alloys
(1) The surface shall appear metal clean and free
of organic films and contaminants when examined in
accordance with para. 7.2.1 of ASTM A380-78, Practice
for Cleaning and Descaling Stainless Steel Parts,
Equipment, and Systems, except light deposits of atmo-
spheric dust are permissible and shall show no evidence

300] CLEANNESS CRITERIA

301

Tl‘Tle level of cleanness required for any particular
application is a function of the particular item under
congideration. The assignment of a cleanness classifica-
tion|shall consider the following;:

(a} the function of the item to be cleaned

(b} the susceptibility of its materials of construction
to various forms of corrosion, including intergranular
cracking, or stress corrosion cracking under fabrication,
instgllation, or operating conditions

(c) the consequences of malfunction or failure of
the jtem

(d) the possibility of contaminants (introduced during
fabrjcation, storage, installation, repairs, or service) con-
tribyting to or causing such malfunction or failure

Fqur classes of surface cleanness (Classes A, B, C, and
D) with criteria for each are provided in this Subpart.
The [cleanness class or classes applicable to the item or
spedific parts of the item shall be established @nd speci-
fied [in the applicable drawings, specifications, or other
appiopriate documents. Different cleanness classes may
be agsigned to internal and external sutfaces, or to differ-
ent parts of the same item based dn the cleanness needs
of tile specific item. Guidelines\for assigning cleanness
clasdifications are listed in Part TII, Subpart 3.2-2.1.

Cleanness Classification

302| Cleanness Class Criteria

§02.1 Class A~ <A very high level of cleanness as
evidenced by the freedom from all types of surface con-
tamination, @ccording to the acceptance criteria of the
insppctiortmethods specified in the procedures required
by ppra. 202 1 of thls Subpart If close control of partlcu-

of deleterious contamination when subjected-tolthe wipe
test of para. 7.2.2 of ASTM A380-78. When visdgl inspec-
tion is impossible but surfaces are accessible [for wipe
tests, sufficient wipe tests in different areas off the item
shall be made to evaluate the genéral cleanrjess level
of the surface. Scattered areas of'rust are pejmissible,
provided the aggregate areatdoes not exceed|2 in.? in
any 1 ft* area (14 cm? per’ 000 cm?). Temper films and
discolorations resulting:from welding are acc¢ptable.

(2) 1f flushing is,the only practical means for evalu-
ating the cleanness of internal surfaces, a P0-mesh
(850 wm, ASTM'E11, Specification for Wire Filter Cloth
Sieves for Testing Purposes) or finer filter (or the equiva-
lent) shall’bé installed and the item flushed wjth water
or otherfluid meeting the requirements of pafa. 304 of
this“Subpart. The item shall be flushed at the design
yeldcity (or other flow velocity if specified in the proce-
dure) until the screen shows no more than slight speck-
ling (as specified in the procedure in qualifative or
quantitative terms, such as the number of parficles per
unit surface of the screen) and no more than slight rust
staining. There shall be no particles larger than %, in.
x Yo in. long (0.8 mm X 1.6 mm). In watep-flushed
systems there shall be no visual evidence of coptamina-
tion (e.g., oil, discoloration) of the effluent flysh water
or screen.

(b) Carbon and Low-Alloy Steels

(1) The surface shall appear metal cle
examined in accordance with para. }.2.1 of
ASTM A380-78, except light deposits of atmjospheric
dust are permissible, and shall show no deleterjous con-
tamination when subjected to the wipe test of gara. 7.2.2
of ASTM A380-78. Wipe tests shall be made| prior to
the application of any preservative film (somg type of
protective film may be required in order to mfaintain a
clean carbon or low-alloy steel surface at Class

hin when

dance w1th para. 8 5.5 of ASTM A380 78 Practlce for
Cleaning and Descaling Stainless Steel Parts,
Equipment, and Systems, shall be employed during the
manufacturing, assembly, and installation operations
when particulate contamination could occur. Gross and
precision inspection methods applicable to Class A are
described in paras. 7.2 and 7.3 of ASTM A380-78; other
special tests shall be specified as necessary. Where the
cleanness of internal surfaces is evaluated by flushing,
criteria shall be specified in the cleaning procedure.
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accessible for a wipe test, sufficient wipes of different
areas of the item shall be made to evaluate the general
cleanness of the surface. Scattered areas of rust are per-
missible, provided the aggregate area does not exceed
2 in2 in any 1 ft* area (14 cm” per 1000 cm?).

(2) 1f flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a 20-mesh
(850 pm, ASTM El11, Specification for Wire Cloth Sieves
for Testing Purposes) or finer filter (or the equivalent)
shall be installed and the item flushed with water or
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other fluid meeting the requirements of para. 304 of this
Subpart. The item shall be flushed at the design velocity
(or other flow velocity if specified in the procedure)
until the screen shows no more than slight speckling (as
specified in the procedure in qualitative or quantitative
terms, such as the number of particles per unit area of
the screen) and no more than slight rust staining. There
shall be no particles larger than Yo in. X Y in. long
(0.8 mm x 1.6 mm). In water-flushed systems there

ASME NQA-1-2012

visual inspection of internal surfaces at some time dur-
ing manufacture and installation operations. Interior
surfaces of hydraulic, instrument control, and lubrica-
tion systems are generally not accessible for visual
inspection during manufacture and installation, and
may have much more stringent requirements on particu-
late contamination than those specified in the preceding
cleanness classes. Where special characteristics and spe-
cific requirements are needed for such systems, they

shall be jno visual evidence of contamination (e.g., oil,
discolordtion) of the effluent flush water or screen.

NOTE: (lass B cleanness should be specified for carbon steel
and low-afloy steel surfaces only in special cases because of the
difficulty n maintaining such surfaces in that condition after they
have been|cleaned.

302.3
in which
except:

(a) Coyrosion-Resistant Alloys. Scattered areas of rust

are pernpissible, provided the aggregate area does not
exceed 15 in.? per 1 ft* area (100 cm” per 1000 cm?).

Class C. An intermediate level of cleanness
the surfaces meet the requirements for Class B,

bon and Low-Alloy Steels. A uniform light rust
at can be removed by brushing or wiping is
acceptabfle.

(c) Cotrosion-Resistant Alloys and Carbon and Low-Alloy
Steels. Sqreens installed for evaluation of internal sur-
faces by| flushing may exhibit considerable particle
speckling (as specified in the procedures in qualitative
or quant{tative terms, such as the number of particlesper
unit areq of the screen) and considerable rust-staining.

302.4 Class D. A nominal levelrefcleanness in
which tHe following are acceptable;

(a) rugt films on both corrosigh-resistant alloys and
carbon and low-alloy steel surfaces
tly adherent mill séale on nonmachined carbon

(c) pant or preservative coatings on carbon or low
alloy stgel surfdeés”that will not peel or flake when
subjectedl to,cold 'water flushing

(d) patticles’no larger than %44 in. X % in. long (1.6 mm
N1 3

shall be specified. Guidelines for classifying hydrdulic,
instrument, and lubrication cleanness are present¢d in
Part III, Subpart 3.2-2.1.

304 Cleaning and Flushing Fluid Quality
Requirements

304.1 Water. The water quality-for mixing clegning
solutions, rinsing, and flushingsshall be specified by the
organization responsible for-cleaning unless otheffwise
stipulated in procurement’documents or approved|pro-
cedures. Table 304.1 of this Subpart lists water qyality
requirements commonly used for such purposes in
nuclear cleaning-Operations. The water quality for [final
flushes of fluidsystems and associated components ghall
be at leastiequivalent to the quality of the opergting
system water. To minimize the possible adverse effe¢ts of
halogenis, the chemical requirements for water including
thexuse of halogen stress-cracking inhibitors usefl on
components or systems containing austenitic staipless
steel or corrosion-resistant alloy shall be as deternfined
by technical evaluation.

304.2 Gaseous Fluids. The requirements for|gas-
eous fluids used for flushing are dependent upon the
particular item being flushed. The requirements foy any
given item shall incorporate restrictions on particpilate
contaminants, organic contaminants, water-soluble|con-
taminants, and water content as appropriate for the jtem.

304.3 Organic Fluids. Requirements for organif flu-
ids used for flushing are dependent upon the parti¢ular
item being flushed. The requirements for any givenfitem
shall incorporate restrictions on particulate contpmi-
nants, water-soluble contaminants, and water contdnt as
appropriate for the item.

304.4 Fluids for Hydraulic, Instrument Control{ and
Lubrication Systems. In addition to the requirenjents
of para. 304.1, 304.2, or 304.3 of this Subpart, as applica-

ACT £
YO TIVI T 1) O eyt

X 3.2 miera—td-rresh{H-dpr—
filter (or the equivalent)

302.5 Summary. The cleanness classes are summa-
rized in Table 302.5 of this Subpart.

303 Hydraulic, Instrument Control, and Lubrication
Lines and Systems

The preceding cleanness classifications and criteria
in para. 302 of Subpart 2.1 are primarily applicable to
relatively large items that are generally amenable to
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ble for the system being flushed, fluids used for final
flushing or rinsing of components and installed systems
covered by this paragraph shall meet the particulate
contamination limits specified in Table 304.4 of this
Subpart for the system class specified.

304.5 If acid cleaning is used, particular attention
shall be given to

(a) avoidance of entrapment of acids in crevices

(b) effects on either welded or sensitized corrosion-
resistant alloys and nonferrous materials


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

PART Il, SUBPART 2.1

Table 302.5 Summary Table for Cleanness Classes

Surface Paints or
Class Appearance Rust Preservatives Mill Scale Flushing Qriteria
Class|A
Corropion-resistant alloys Metal clean Note (1) Note (1) Note (1) Specified in cldaning
procedure
Carbdn and low-alloy Metal clean Note (1) No paints; Note (1) Specified in cldaning
stegls [Note (2)] preservative procedure
if specified
Class|B
Corropion-resistant alloys Metal clean, 2 in.2/1 ft? (Scattered) Note (1) Note (1) No particles lafger than
but with (14 cm?/1 000 cm?) Ysy in. x Yid in.
temper films (0.8 mm x 1.6 mm)
Carbdn and low-alloy steels  Metal clean, 2 in.2/1 ft? (Scattered) No+paints; Note (1) No particles lafger than
[Ndte (2)] but with (14 cm?/1 000 cm?) preservative Yay in. x Y4 in.
temper films if specified (0.8 mm x 1.6 mm)
Class|C
Corropion-resistant alloys Metal clean, 15 in.2/1 ft? (Scattered)  Note (1) Note (1) No particles lafger than
but with (100 ¢cm?/1~000 cm?) Ysr in. x Yid in.
temper films (0.8 mm x 1.6 mm)
Carbdn and low-alloy steels  No visible Uniform_soft film No paints; Note (1) No particles lafger than
particles preservative Yay in. x Y in.
if specified (0.8 mm x 1.6 mm)
Class|D
Corropion-resistant alloys Note (1) Note (1) Note (1) Note (1) No particles lafger than
(unless Yhe in. x Ylin.
specified by (1.6 mm x 3.2 mm)
purchaser)
Carbdn and low-alloy steels ,~Nete (1) Note (1) Acceptable Acceptable No particles lajger than
(unless if adherent Yie in. x Ylin.
specified by (1.6 mm x 3.2 mm)
purchaser)
NOTEp:
(1) No requirement.
(2) WhilelClasses A and B cleanness levels can be achieved on carbon and low-alloy steel surfaces, maintenance of these leveld is very
djfficutt. Assignment of Class A and B levels to such surfaces should be made with discretion.
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Table 304.1 Water Requirements

Fresh Water [Note (1)] — Minimum Requirements

pH at 25°C (77°F) 6.5 to 8.5

Chloride Less than 250 ppm
Fluoride Less than 2 ppm
Sulfate Less than 250 ppm

Total dissolved solids Less than 500 ppm

High-Quality Water — Minimum Requirements at

ASME NQA-1-2012

(a) Operations that generate chemical or particulate
contaminant, such as welding and grinding, shall be
controlled during fabrication steps, after which removal
of such contaminants becomes difficult because of lim-
ited access. Under such conditions, protection of open-
ings shall be provided to prevent entry of contaminants,
especially particulate contaminants. If practical, manu-
facturing sequence shall be based on considerations
related to cleaning of individual items as the component

Do —F " N
FOTTC U LIty 1o et

pH at 25°¢ (77°F) 5.5 to 8.0

Chloride Less than 1 ppm
Fluoride Less than 1 ppm
Sulfide Less than 1 ppm
Conductivify at 25°C (77°F) Less than 3 pmho/cm
Silica Less than 0.05 ppm

Total suspgnded solids Less than 3 ppm

NOTE:

(1) Fresh yater that meets U.S. Environmental Protection Agency,
40 CFR 143.3, Secondary Maximum Containment Levels (for
Public|Water Systems), may be utilized for any application
where [fresh water is specified.

(c) complete removal of any residual acid solution
from thelitem

(d) nepitralizing treatment followed by thorough rins-
ing or flpishing

304.6 The use of contaminated tools shall be
avoided.|Tools that contain, or that may become contami-
nated wijith, materials that could contribute to stress-
corrosion or intergranular cracking shall not betised on
corrosiol—resistant alloys.

400 MANUFACTURING PHASE CLEANNESS

The clpanness of an item at thé point of manufacture
is critica] to the final cleanness\level ultimately attained
after instpllation. Where practidable, the cleanness classi-
fication pf an item listedin the purchase specification
shall be the same as that'for final service. The capability
of constrliction sitecleaning operations may not be suffi-
cient to ipgradethe cleanness level of a complex item
since a uchSwider variety of cleaning facilities and
proceduges-are generally available for use at the manu-
facturer’ i ies-

Purchase specifications shall specify the required as-
shipped cleanness level for the item. Shop cleaning pro-
cedures shall be in accordance with para. 202 of this
Subpart, and inspection and test results shall be docu-
mented, as appropriate, in accordance with approved
procedures.

Listed below are cleaning considerations that are
appropriate to all manufacturing operations. Additional
information is presented in ASTM A380-78; where appli-
cable, it shall be considered.

is assembled, unless the component is readily cleafable
in its final assembled state.
(b) Cleaning methods and materials used dyring
manufacture shall be compatible with the materigls of
construction of the item being cleaned (see para. £02.2
of this Subpart). Cutting fluids, lubticants, liquid gene-
trants, marking materials, precleaning solutions, ¢ngi-
neering test fluids, tools, and other materials and prgcess
compounds to be used on sutfaces of items made from
austenitic stainless steel or’corrosion-resistant alloyfdur-
ing manufacture shallbe evaluated from the standpoint
of potentially harmfélcontaminants. Such contaminants
include chlorides, fluorides, and low melting point
materials sucthas/sulfur, lead, zinc, copper, and merfury.
Where poténtially harmful quantities of such confami-
nants cdrnnbe leached or are in a form in which [they
could be released by breakdown of the compound|dur-
ingxsubsequent manufacturing, installation, or opera-
tion, they shall not be used. Paint, chalk, scribing [inks,
dnd other temporary marking materials sha]l be
removed from the affected surfaces prior to heat freat-
ment or welding.
(c) Use of tools (such as those used for grinding] pol-
ishing, filing, deburring, and brushing) during manfifac-
ture shall be controlled when surface contaminati¢n of
the item from such tools is considered an impoftant
factor.
(d) The quality of fluid used for final flushing orJrins-
ing shall meet or exceed the requirements of para. $04.1
of this Subpart. Particular attention shall be pafd to
flushing of pockets, crevices, or dead legs to ensurd that
cleaning solutions are not trapped in such areas.
(e) Fresh water may be used for mixing oil clegning
solutions and for initial rinsing and flushing when|per-
mitted by approved procedures.
(f) The final cleaned item shall be sealed in a dried
condition to prevent subsequent recontamination| and
P g € Tequirements
established in the procurement documents.

500 CLEANNESS PRIOR TO INSTALLATION

From a cleanness standpoint, consideration shall be
given as to whether items should be delivered to the
point of installation sooner than necessary, i.e., whether
the installation location is a better storage area (see
Subpart 2.2 of Part II). Inspections and tests, as appro-
priate, shall be made immediately prior to installation
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Flushing Requirements for Hydraulic, Instrument Control, and

Lubrication Systems

Maximum Number of Particles Per 100 cc Particle Size

System Generic
Class Description 5-10 pm 10-25 pum 25-50 pm 50-100 pm 100 pm
0 Super clean 2700 670 93 16 1
1 MIL-H-5606B 4 600 1340 210 28 3
2 High reliability 9700 2 680 380 56 5
3 Critical 24 000 5360 780 110 11
4 tess—critieat 32606 +0-760 +546 225 21
5 Moderate reliability 97 000 21 400 3130 430 41
6 Industrial 128 000 24 000 6 500 1000 92

GENERAL NOTES:

(@) Aldapted from ASTM STP 491, Maintenance of Cleanliness of Hydraulic Fluids and Systems. Classes 2 and 5 of.the table in SJP 491 are

c
upon which the evaluation shall be based.
T

(b)

to determine the cleanness of the item. If potentially
hariful contaminants are detected, they shall be
rem¢ved if they will not be removed in subsequent clean-
ing pperations. Items having surfaces to which tempo-
rary| paint or preservative coatings have been applied
shall be identified. The composition of the coating and
methods for its removal shall be determined and
rempval of coatings, when required, recorded in the
insppction report. Unless otherwise required by the job
spedifications, the temporary coatings shall be removed
priof to installation of items.

600( CLEANNESS DURING INSTALLATION

The installation process represents an.opportunity for
the Introduction of contaminants into.a cleaned item,
and |care shall be taken to minimige contamination.
Opefrations that generate particulate matter, such as
grinfling and welding, shall_be‘controlled. Cleanup of
locally contaminated areas as installation progresses is
recommended (rather than one cleanup operation when
instgllation is completed). Consideration shall be given
to sequencing of-installation and erection operations
to fdcilitate cleahing, cleanness control, and inspection.
Insofar as practicable, internal surfaces of a portion of
a sygtem-that'can be blocked or obscured by subsequent

they must be unsealed to carry out necessary operations.

Precautions shall be taken to avoid contamination of
crevices, blind holes, dead legs, undrainable cavities,
and inaccessible areas. When grinding, sanding, chip-
ping, or wire brushing, the item shall be so oriented that
chips fall away from the openings, or covers shall be
provided for the openings.

The use of cleaning methods and materials, cutting
fluids, lubricants, liquid penetrants, marking materials,

described as Good Missile and Poor Missile, respectively. While these criteria are based on a specified voltme of liquid (10
hn also be applied to gaseous flushes. When used in this manner, the cleaning procedure shall specify‘the flushing velocit

he above system Class designations do not directly correspond to the cleanness class criteria classes of Subpart 2.1.
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cc), they
and time

precleaning solutions, engineering test fluids,
other materials (@nd process compounds use

cleaning of weld joint areas and welds
performed by wire brushing and scrubbing
vent-moistened clean cloth unless otherwise

shall be protected against falling and wi
contaminants.

700 MAINTENANCE OF INSTALLATION CLEANNESS

After any isolable item has been installed ih a clean
condition, cleanness control measures and acces$s control
shall be established to minimize the introdfiction of
contaminants between the time of system isolgtion and
preoperational testing. Where environmental [contami-

Materials used for sealing items made from austenitic
stainless steel or other corrosion-resistant alloys shall be
subject to the limitations specified in section 400 of this
Subpart. Seals shall be installed in a manner to prevent
accidental removal. Removal shall be only with proper
authorization.

If access to such sealed items is required, precautions
shall be taken to prevent introduction of contaminants.
Such precautions include masking and tenting of sur-
rounding areas with plastic film or tape, cleanup of the
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immediate surroundings to remove particulate matter
that can be introduced into the opening, requiring per-
sonnel to wear clean outer clothing and shoe covers,
etc. Control of tools, loose items, and access shall be
maintained in accordance with applicable requirements.

When the necessary work is completed, the interior
surface shall be locally cleaned, if necessary, to its origi-
nal condition and the item resealed.

ASME NQA-1-2012

802 Flushing and Cleaning Methods

802.1 Flushing. If the intended level of cleanness
has been maintained during erection of the plant, only
flushing or rinsing will normally be required. The sys-
tem shall be filled with fluid of the type and quality
specified and flushed in accordance with approved pro-
cedures. Completion of flushing shall be determined by
filter, turbidimetric or chemical analysis, or any combi-
nation of these, as applicable.

800 PREOPERATIONAL CLEANING
801 Preparations

Insofat as practicable, cleaning and flushing opera-
tions shgll be scheduled so as to minimize interference
from other plant operations. Areas in which cleaning
operatiohs are being performed shall be isolated and
marked fo the extent that personnel performing other
construction phase operations are aware that the clean-
ing operptions are being conducted.

Persornel shall be familiarized with the intended pro-
cedure and associated hazards. Means for communicat-
ing shalll be provided between the local areas in which
the cleanling is performed and any remote areas (e.g.,
control rpoms) that may be related to the cleaning opera-
tions. Tdols and other loose items in controlled areas
shall be |controlled as specified in section 700 of this
Subpart.

The adtual circulating flow path shall be checked for
agreement with specified requirements with regard to
location,|position, and status of all components. Critical
valves, cpntrols, and switches shall be tagged to prevent
inadvertpnt actuation during the cleaning operation:The
interior pf all accessible components (e.g., tanks) and
large digmeter piping shall be inspected for cléanness.
All debr}s and contamination shall be removed.

Demirjeralizers, filters, instruments, valve internals,
and othdr items that may be damaged by the cleaning
process ghall be blanked off, bypdssed, or removed. Pro-
tective sfreens shall be installed)on the suction side of
all pumps and other compenents that may be subject to
damage fluring the cleaning-operations. Instrumentation
(e.g., pr¢ssure, diffeyential pressure temperature, and
flow) shall be used-as.hiecessary to monitor flushing and
circulatpry cleaning operations. Instrumentation
installed|in thé&system but not used to monitor the clean-
ing operptions’shall be isolated where necessary. Clean-
ing of thereactorvessel-andreactorvesselinternals-shall

If flushes are directed toward the large compenents,
provisions shall be made to prevent contaminants’from
collecting in areas where they cannot berremovdd in
subsequent cleaning operations. Provisions shall be
made to ensure that organics do netfemain o1 the
surfaces.

After system flushing is completed, but before dfain-
ing, all pockets and dead legs shall be thoroughly
flushed. Where conditioned-\water is used, partigular
attention should be givento ensure that large volyimes
of solvent do not remiain trapped in the system.

After cleaning, thé.item shall be sealed where apgpro-
priate to prevent.the subsequent entry of contaminants.
If no further cleaning is required, system layup shdll be
performediif specified.

802.2\Alkaline Cleaning. Although it is the iftent
of thesé¢’involved in erecting the nuclear plant to irjstall
piping systems and components in a clean condition,
this may not be fully achieved. Common sourc¢s of
organic contamination in items are lubrication oils from
air tools, preservative films, and valve lubricants. When
immediate local cleanup is not performed, full fjtem
cleaning to remove such organic contaminants mgy be
necessary. Such cleaning shall be performed accoefing
to the cleaning procedures established for the operation,
and the procedure shall ensure that quantities of organic
contaminants do not remain on the surfaces.
Alkaline cleaning consists of the circulation ¢
appropriately heated solution until a selected area r¢pre-
sented by the worst contamination or a coupon confami-
nated with the expected contamination is cleanefl by
the cleaning solution to the specified cleanness leyel.
After item cleaning is completed, the item shalll be
flushed with water of the specified quality in accordance
with para. 304.1 of this Subpart to remove the clegning
agents. In particular, all pockets and dead legs shdll be
flushed and attention given to ensure that large volyimes

f an

be completed before installation of fuel and control rods.

Provisions shall be made to collect liquid leakage and
to prevent wetting of insulation.

Where the use of installed plant components such
as pumps may be affected by the cleaning operations,
recommendations shall be obtained from the component
manufacturers regarding precautions to be taken for the
use of their components. Procedures shall be established
to protect or isolate installed components that could be
adversely affected by cleaning or flushing operations.
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Where appropriate, the item shall be sealed to prevent
subsequent contamination. If no further cleaning is
required, system layup shall be performed, if specified.

Alkaline cleaning compounds that contain free caustic
shall not be used on components or systems in which
cleaning solutions may be entrapped. Cleaners based
on compounds that produce alkaline solutions by hydro-
lysis, such as phosphate compounds, are acceptable. If
heavy organic contaminants are present, the addition of
an emulsifier and a wetting agent is required.
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802.3 Chelate Cleaning. If chelate cleaning is used,
attention shall be given to all pockets and dead legs to
ensure that large volumes of solution do not remain in
the item. Unless it is considered desirable to leave a film
of chelating agent on the surfaces as a protective film,
the item shall be flushed with water of a quality consist-
ent with para. 304.1 of this Subpart to remove residual
chelating agents.

Where appropriate, items shall be sealed to prevent

PART Il, SUBPART 2.1

some of its requirements may be applicable to such
decontamination operations. For the purposes of main-
tenance of cleanness as defined in this Subpart, postop-
erational repairs or system modifications shall be
considered identical to preoperational installation pro-
cedures and treated in accordance with sections 500,
600, and 700 of this Subpart.

If system cleaning following repair or modification
operations is deemed necessary, such cleaning shall be

subdequent contamination. If no turther cleaning is
required, layup shall be performed, if specified.
Agid-chelating agent shall not be used on welded or
furnjace-sensitized stainless steels and nickel-based
alloys.

900| LAYUP AND POSTLAYUP CLEANING

Upon completion of preoperational cleaning, unless
the ifem is to be released for the next series of operations
or tgsts, the item shall be placed in layup condition by
filling with dry, contaminant-free inert gas or air; the
progess fluid that will be used in the system during
opetfation; fluid of purity equivalent to that used to make
up the system; chemically conditioned fluid; or other
spedified method.

Prfior to the next series of operations or tests, residual
cleaning solutions or layup media shall be removed, if
required, from the item by flushing or by draining and
filling until the effluent fluid from the item meets the
pregperational test fluid quality requirements for the
system.

D POSTOPERATIONAL REPAIRS
AND MODIFICATIONS

Subpart 2.1 does not address radioactive’ decontami-
natipn operations that may be requiréd, prior to postop-
eratjonal repairs or system modifications, although

100

performed in accordance with section 80p of this
Subpart, except that flushes directed toward tHe reactor
vessel shall, to the extent possible, fitst’be preceded
with flushes directed away from thelreactor vessel until
expected contamination is removed and the pecified
water quality level is achievled- If layup is[deemed
necessary, it shall be perforied in accordapce with
section 900 of this Subpatrt,

1100 RECORDS

The following shall be prepared:

(a) record copies of procedures

(b)~reports

(o) test equipment calibration records

(d) test deviation or exception records

(e) inspection or examination records

(f) other records necessary to document the|cleaning
and cleanness history of the items during manufacture,
shipment, storage, installation, preoperational leaning,
modifications, and repairs

These records shall be retained with other p
ords as required by code, standard, specificatio
ect procedures.

ject rec-
, Of prOj-
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SUBPART 2.2
Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for Nuclear
Facilities

100 GENERAL

Subpaft 2.2 provides amplified requirements for pack-
aging, shipping, receiving, storage, and handling of
nuclear(facility items. Controls identified within
Subpart|2.2 shall be applied to maintain acceptable
equipmeént condition. Subpart 2.2 supplements the
requirenjents of Part I and shall be used in conjunction
with apgllicable sections of Part I when and to the extent
specified by the organization invoking Subpart 2.2.

101 Defiinitions

The fdllowing definitions are provided to ensure a
uniform understanding of unique terms as they are used
in Subpqrt 2.2.

barrier: a
of water,

material designed to withstand the penetration
water vapor, grease, or harmful gases.

carrier: t]\e transporting agency.
i

classifica
susceptil
storage
item in

on: the organization of items according te their
ility to damage during shipping, receiving, and

bnly. It does not relate to the function of the
e completed system.

dynamic Jload test: a test wherein designated loads are
hoisted, [rotated, or transported threugh motions and
accelergtions required to simuldte handling of the
intended item.

storage: the act of holding:items in storage facilities.

storage fdcilities: warehouse, yard, or other areas desig-
nated arnld prepared-for holding of items.

transporthtion mode! a method identified by the convey-
ance used for-transportation of items and includes any
motor vehicles, ships, railroad cars, or aircraft. Each

handling of specified items to be incorporated in nuflear
facilities, and for the inspection, testing,.ahd documenta-
tion to verify conformance to specified requirements.

201 Classification of Items

Requirements are divided'into four levels with regpect
to protective measures toprévent damage, deterioration,
or contamination of the items based upon the impoftant
physical characteristics, and not upon the impoftant
functional characteristics of the item with respeft to
safety, reliability,"and operation. It should be recognjzed,
however, that within the scope of each level there
be arange'of controls, and that the detailed require

vessel and structural steel are classified as Level
degree of protection and control over the reactor

level designated for any of the respective items.
unit is disassembled, a level shall be indicate
each part.

under the following levels.

201.1 Level A. Items classified to Level A are

that are exceptionally sensitive to-envdronmental condi-
r J

cargo-carrying body (trailer, van, boxcar, etc.) 1s a sepa-
rate vehicle.

wrap: a flexible material formed around the item or pack-
age to exclude solid contaminants and to facilitate han-
dling, marking, or labeling.

200 GENERAL REQUIREMENTS

Measures shall be established and implemented for
the packaging, shipping, receiving, storage, and

48

tions and require special measures for protection from
one or more of the following effects: temperatures out-
side required limits; sudden temperature changes;
humidity and vapors; accelerating forces; physical dam-
age; airborne contamination (e.g., rain, snow, dust, dirt,
salt spray, fumes).

Types of items to be categorized under this classifica-
tion level are

(a) special electronic/electrical equipment and
instrumentation
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(b) special materials, such as chemicals, that are sensi-
tive to environmental conditions

(c) special nuclear material and sources

The requirements of the NRC fuel license and condi-
tions and of other governmental agencies shall be met.

201.2 Level B. Items classified to Level B are those
that are sensitive to environmental conditions and
require measures for protection from the effects of tem-

perature—extremeshumidityand vaporsaceelerating —(¢) steam generafors

forc¢s, physical damage, and airborne contamination,
and|do not require special protection required for
Levgl A items.

Tyfpes of items to be categorized under this classifica-
tion|level are:
(a) electronic equipment and instrumentation
(b} electrical equipment
(c] batteries
(d) welding electrode and wire (welding elec-
trodps hermetically sealed in metal containers may be
stor¢d under conditions described for Level C, unless
othdr storage requirements are specified by the
manjufacturers)

(e] control rod drives
(f] motor control centers, switchgear, and control
pangls
(g) motors and generators
(h) precision machine parts
(i)| spares, such as gaskets, O-rings
(j)| air-handling filters
(k} computers

2p1.3 Level C. Items classified to Level.C-are those

that|require protection from exposure to.the environ-

menf, airborne contamination, acceleration forces, and

phygical damage. Protection from water vapor and con-

dengation is not as important as for Level B items.
Tfpes of items to be categorized under this classifica-

tion|level are

(a}) pumps

(b} valves

(c] fluid filters

(d) reactor internals

(e] compressors

(f] auxiliary turbines

(g} instrument cable (unjacketed)

PART Il, SUBPART 2.2

Types of items to be categorized under this classifica-
tion level are

(a) tanks

(b) heat exchangers and parts

(c) accumulators

(d) demineralizers

(e) reactor vessel

(f) evaporators

(h) pressurizers

(i) piping

(j) electrical cable (jacketed)
(k) structural items

(I) reinforcing steel

(m) aggregates

300 PACKAGING
301 General

This Sectiofy contains the requirements for ppckaging
of items fof, protection against corrosion, contafnination,
physical "damage, or any effect that would lpwer the
quality or cause the items to deteriorate during the time
they “are shipped, handled, and stored. The dlegree of
protection specified will vary according to cnditions
and duration of storage, shipping environment,jJand han-
dling conditions.

Implementation of this section is accomplished by
identifying the item and the appropriate pgckaging
level, and then applying the appropriate criteria con-
tained herein concerning cleaning, preservativps, desic-
cants, inert gas blankets, cushioning, caps and plugs,
barrier and wrapping materials, tapes, blocking and
bracing, containers, marking, other quality gssurance
provisions, and documentation. When more fhan one
type of item is included in a package (such as equipment
shipped with related parts like seals, gaskets, Iybricants,
or mounting hardware), precautions shall be|taken to
ensure smaller items are not introduced into ppenings
or cavities of larger parts or equipment.

302 Levels of Packaging

The packaging requirements shall be basefl on the
protection that is necessary during shipping, ]tmdling,
,and D

and-storace of the item-to-satisfhir Lavels A_B
O J 4 7

(h Ltfuthug ﬁtiuil.)llltlli.

(i) thermal insulation

(j) fans and blowers

(k) cement

(1) fabricated fuel rods and assemblies

201.4 Level D. Items classified to Level D are those
that are less sensitive to the environment than those
for Level C. These items require protection against the
weather, acceleration forces, airborne contamination,

and physical damage.

protection requirements set forth below. The require-
ments herein are intended to be in addition to industry
classifications or tariff rules for rail, truck, air, and water
shipments and regulatory agency rules already estab-
lished in the transportation industry; and in no way
are they intended to reduce the minimum standards
established by these regulatory agency rules.

The following packaging criteria are divided into four
levels corresponding to the classification categories of
para. 201 of this Subpart.

(12)
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302.1 LevelAltems. Level A items require the high-
est degree of protection and shall conform to the follow-
ing criteria:

(a) Package design requirements shall be for extraor-
dinary environmental protection to avoid the deleterious
effects of shock and vibration, to control temperature or
humidity within specified limits, or for any other special
requirements.

(b) Ttems shall have been inspected for cleanness

ASME NQA-1-2012

condensation is less important than for Level B items.
The following criteria shall apply:

(a) Criteria (b), (c), (e), (g), (h), and (i) for Level A
items shall apply to Level C items.

(b) Items shall be packaged with a waterproof barrier
so that water, salt spray, dust, dirt, and other forms of
contamination do not penetrate the item.

(c) Items subject to detrimental corrosion, either inter-
nal or external, shall be suitably protected.

immedigtely before packaging. Dirt, oil residue, metal
chips, o] other forms of contamination shall have been
removed by approved cleaning methods. Any entrapped
water shiall have been removed.

(c) Items that are not immediately packaged shall be
protectedl from contamination.

(d) Items requiring protection from water vapor, salt
air, dust) dirt, and other forms of contamination pene-
trating the package shall be packaged with a barrier.

(e) Items that require protection from damage during
shipping and handling shall be packaged in containers
or crateq (see para. 307 of this Subpart).

(f) Itgms that can be damaged by condensation
trapped|within the package shall be packaged with
approveql desiccant inside the sealed waterproof and
vapor-ptoof barrier or by an equivalent method.

(g) Al] openings into items shall be capped, plugged,
or sealeql. Weld end preparations shall be protected
against dorrosion and physical damage.

(h) It¢ms packed in containers shall be blocked,
anchored, braced, or cushioned to prevent physical dafi=
age to the item or barrier.

(i) Items and their container shall be idefitified by
marking

302.2 Level B Iltems. Level B items)require a high
degree of protection, and the package shall be designed
to avoid the deleterious effects of shock, vibration, physi-
cal damage, water vapor, salt spray, condensation, and
weather |during shipping, hlandling, and storage. This
packagirlg shall be equivalent to that for Level A, except
that the package desighirequirements need not be equiv-
alent to datisfy thedewel of extraordinary environmental
protectign indicated in para. 302.1(a) of this Subpart
where spich-protection is not justified. Shipment of
Level B jitems”in fully enclosed Vehlcles or equlvalent
protective—e 2
vided the above-stated hlgh degree of protectlon for
Level B items is maintained throughout shipment, and
the shipment goes through to destination in the original
vehicle and Level B storage facilities are available on
site. If transfer becomes necessary to transit, transfer
procedures shall be subject to purchaser acceptance.

302.3 Level C Items. Level C items require protec-
tion from exposure to salt spray, rain, dust, dirt, and
other contaminants. Protection from water vapor and

302.4 Level D Items. Level D items requireprptec-
tion from physical and mechanical damage. The follow-
ing criteria shall apply:

(a) Items, just before packaging, shall have been
inspected for cleanness according to \the requirenjents
specified in the purchasing document. Dirt, oil res{due,
metal chips, or other forms of contamination shall have
been removed by approved\eleaning methods. [Any
entrapped water shall have,been removed.

(b) All openings into items shall be capped, plugged,
and sealed. Weld end“preparations shall be prot¢cted
from corrosion and physical damage.

(c) Items subje¢t to detrimental contamination oy cor-
rosion, eithef. internal or external, shall be suitiably
protected.

(d) Mems packed in containers shall be blodked,
bra¢éd, or cushioned to prevent damage.

(e) The identity of the item shall be maintainefl by
marking or other appropriate means.

303 Cleaning

Cleaning includes the preparation of items for prpser-
vation or packaging, or both, to minimize the require-
ments for site cleaning. Items shall be inspectedl for
cleanness immediately before packaging accordirlg to
the cleaning requirements specified in the procurement
documents. Any dirt, oil residue, metal chips, or ¢ther
forms of contamination shall be removed by docu-
mented cleaning methods. Any entrapped water phall
be removed.

The following general criteria shall apply as part gf the
manufacturing specifications for cleaning procedures:

(a) The cleaning process, including cleaning ¢om-
pounds chosen, shall in no way damage the item dyring
cleaning or subsequent service when considering the
Comp051t10n surface fmlsh complex1ty, or o

installation.

(b) The cleaning process or processes chosen shall
remove loose mill and heat scale, oil, rust, grease, paint,
welding fluxes, chalk, abrasives, carbon deposits, coat-
ings used for nondestructive testing processes, and other
contaminants that would render ineffective the method
or preservation and packaging or other specified
requirements.

(c) Item surfaces after cleaning shall be free of clean-
ing media, such as aluminum oxide, silica, grit, cleaning
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cloth residual, chemical cleaning residue, and petroleum
solvent residue, etc.

(d) After cleaning, the item shall be protected from
contamination until preservation or packaging is
complete.

304 Methods of Preservation

Items subject to deleterious corrosion shall be pro-
tected by using either contact preservatives, inert gas

PART Il, SUBPART 2.2

When inert gas blankets are used, the following crite-
ria shall apply:

(a) Inert gas blankets shall be used only when the
exterior shell of the item or its container can be tightly
sealed or an inert gas blanket can otherwise be
maintained.

(b) Only dry, oil free, inert gas shall be used.

(c) Provisions shall be made for measuring and main-
taining the blanket pressure within the required range

blankets, or vapor-proof barriers with desiccants.

3p4.1 Contact Preservations. Contact preservatives
are Jompounds applied to bare metal surfaces to prevent
surface corrosion during shipping and storage and gen-
erallly require removal prior to installation.

The following criteria shall be used when considering
the fype of contact preservative to be used:

(a}) The contact preservative shall be compatible with
the faterial on which it is applied.

(b) Contact preservatives that are nondrying shall

reqyire a neutral greaseproof protective wrap when
paclaged.
(c] The procedure for applying contact preservatives
shal] not require disassembly of the item nor shall it be
necegssary to disassemble the item at the site for complete
rem¢val. An exception would be for long-term storage
protection to be agreed upon by the Owner, Buyer, and
Marufacturer.

(d) The method of contact preservative removal shall
be accomplished with approved solvents and wiping
cloths, or by flushing internal cavities with solventsthat
are ot deleterious to the item or other interconnecting
maté¢rial. However, preservatives for inaacessible inside
surfaces of pumps, valves, and piping for systems con-
tainfing reactor coolant water shall be the water-
flushable type.

(e] The name of the preservative used shall be pro-
vided to facilitate touch-up.

(f] When motors, pumps; turbines, etc., are shipped
with oil reservoirs and\bearing cavities filled with pre-
servative oil, the itefishall be so tagged and instructions
for glraining, flushing, refilling, and periodic rotation
shall be included" with the item.

(g) Whenit4s anticipated that the item might require
an ektenided storage period (6 months or longer), a pre-
servhtive needed for the long-term protection of the

and within each pressurized purged item or, dqontainer.
Closures and seals, when used to maintain'a sthtic pres-
sure, shall be tightly secured so that the\absolute pres-
sure (by mass) after final seal is maintained for 24 hr,
without adding gas, prior to shippidg the item|from the
manufacturer’s plant.

(d) The item or containef shall be marked in bold
letters cautioning that ah(inert gas blanket has been
used. The required pressure range also shall b¢ marked
on the item or container.

305 Caps, Plugs, Tapes, and Adhesives

These itéms shall be of materials that enaple them
to perform their intended function adequately} without
causing deleterious effects on the items of system
operation.

305.1 Caps and Plugs. Caps and plugs|shall be
used to seal openings in items having sensitiv¢ internal
surfaces and to protect threads and weld end
preparations.

Caps and plugs shall conform to the following criteria:

(a) Nonmetallic plugs and caps shall be bifightly or
contrastingly colored. Clear plastic closures afre not to
be used except when specified for a special [purpose,
e.g., as a window for humidity indicator card$. Special
attention shall be given in the control of these|closures.

(b) Metallic plugs and caps contacting meta] surfaces
shall not cause galvanic corrosion at the contact areas.
Gasketing or other nonmetallic materials use¢l in con-
junction with metallic caps or plugs shall exhibit no
corrosive effect on the material.

(c) Simplicity of installation, inspection, and removal
without damage to the item shall be considergd.

(d) Provisions shall be made to preclude the plug or
cap from falling into or being pushed into the| opening
after its installation.

item shall be applied or arrangements shall be made to
periodically reapply the preservatives.

304.2 Inert Gas Blankets. Purging and pressurizing
the interior of an item or its container, or both, with a
dry inert gas provides a means of preventing moisture
or corrosive atmospheres from acting on sensitive, bare
metal surfaces or other materials. The item or its con-
tainer shall be either evacuated prior to filling with the
inert gas or adequately purged with the same gas prior
to applying the gas blanket.
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(e) Plugs or caps shall be secured with tape or other
means as necessary to prevent accidental removal.

(f) All plugs and caps shall be clean and free of visible
contamination such as, but not limited to, dust, dirt,
stains, rust, discoloration, or scale.

(g) Plugs and caps used in contact with austenitic
stainless steel or nickel alloys shall be made from nonha-
logenated materials or stainless steel.

(h) Caps and plugs shall be clearly visible, e.g., not
painted over, etc., during production processes. Caps

(12)
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and plugs that have been painted over shall be replaced
or otherwise be made clearly visible.

305.2 Tapes and Adhesives. Pressure-sensitive,
removable tape shall be used in lieu of adhesives in
contact with bare metal surfaces. Tapes or adhesives that
could have damaging effects on the item or system shall
not be used. Tapes near a weld shall be removed com-
pletely, immediately prior to performing a weld. Tapes
used forpie i i

ASME NQA-1-2012

preservation system that protects against potential dam-
age by water vapor condensate.

306.1 Waterproof Barrier Material. Waterproof bar-
rier material shall be resistant to grease and water; it
shall protect items from airborne and windblown soils.

306.2 Vapor-Proof Barrier Material. Vapor-proof
barrier materials shall be sealable, and the edge of the
barrier that normally will be opened at destination shall

Lifi oot 1o o 1 oot 4
identifieation—rather—thansealing—that-arenot
near a wplding operation may remain until system test-
ing is cgmplete, but shall be removed before facility
operatiops unless qualified for operating conditions.

Tapes [and adhesives shall conform to the following
criteria:

(a) When contacting austenitic stainless steel and
nickel alloy surfaces

(1) tapes shall not be compounded from, or treated
with chemical compounds containing elements in such
quantitigs that harmful concentrations are leachable, or
that they could be released by breakdown under
expected environmental conditions and could contrib-
ute to infergranular cracking or stress corrosion crack-
ing, such as those containing fluorides, chlorides, sulfur,
lead, zing, copper, and mercury [paperbacked (masking)
tape shall not be used]

(2) fipon removal of tape, all residual adhesive shall
be remoyed by wiping with a nonhalogenated solvent
(acetonef alcohol, or equal)

(3) gtarch, silicone, and epoxy tape material may
be used for tape adhesive

(b) When contacting other surfaces and containers

(1) tapes and adhesives used to seal nonaustenitic
material$, nickel alloys, or containers are not subject to
the abovje restrictions

(2) tape shall be impervious to, water and not sub-
ject to cfacking or drying out if exposed to sunlight,
heat, or fold

(c) When used on surfaces,of items, tapes shall be
visibly dfstinguishable from the materials on which they
are used

306 Barrier and Wrap Materials and Desiccants

Materfal thickness shall be selected on the basis of
type, sizp,arid’ weight of equipment or item to be pro-
tected, s

1ch that the barrier or wrap will not nnqﬂy be

be of sufficient area to permit at least two subsequent
sealing operations. When maximum vapor protection is
required, barrier material shall meet the maximum water
vapor transmission rate of 0.05 g/100 jin.*'per 34 hr
required by ASTM E96, Test Methods.for Water Vapor
Transmission of Materials, Procedtite' E, and shalll be
packaged with an approved desieecant. Vapor-proof bar-
rier material should be coloredto,contrast with the mate-
rial on which it is used.

306.3 Desiccants. Desiccants shall be used wjithin
a vapor-proof barrier when condensation or high
humidity could damage an item by corrosion, mold, or
mildew.

Desiccantsshall consist of nondeliquescent, non
ing, chemically inert, dehydrating agents. The follo
criteria shall apply:

(@)"The desiccant bag shall be made of punctjure-,
tear-; and burst-resistant material.

(b) When used with austenitic stainless steel
nickel alloy materials, tapes, desiccants, and the m3
als for the desiccant bag shall not be compounded from
or treated with chemical compounds containing| ele-
ments in such quantities that harmful concentratiorys are
leachable, or they could be released by breakdown under
expected environmental conditions and could corjtrib-
ute to intergranular cracking or stress corrosion cfack-
ing, such as those containing fluorides, chlorides, silfur,
lead, zinc, copper, and mercury.

(c) The reactivation temperature and time shajl be
marked on the desiccant container.

(d) Canisters used to contain desiccants shall be
placed so as to cause no deleterious effects such ad gal-
vanic corrosion, even when the desiccant has reached
its absorptive capacity for water vapor.

(e) Desiccant bags and canisters, when used, shqll be
secured to prevent movement, rupture of the bags, or

r‘]qmngp to the item hm'ng prnfpn{-pr‘]

Hust-
ving

and
teri-

damaged by puncture, abrasion, weathering, cracking,
temperature extremes, wind conditions, and the like.
Barrier and wrap materials shall be noncorrosive and
shall not be otherwise harmful to the item packaged.
When barrier and wrap materials are used in direct
contact with austenitic stainless steels, the total and
water leachable content of halogen shall not be harmful
to the item packaged. Also, barrier and wrap materials
shall not readily support combustion. Vapor-proof bar-
rier materials used with desiccants constitute another
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(f) Waterproof and vapor-proof barriers shall be used
to seal items containing desiccants. The included air
volume within the barrier shall be kept to a minimum.

(¢) Items that contain desiccants shall have all open-
ings securely sealed. When flange connections are a part
of the barriers, O-rings or gaskets shall be used with
all bolts in place and tightened sufficiently to ensure a
waterproof and vapor-proof seal. Weld end prepara-
tions, after capping, shall be covered with a waterproof
and vapor-proof seal.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

(h) Packages and items containing desiccants shall be
marked. The total number of separate bags or containers
of desiccants in the package shall be indicated.

(i) The minimum quantity of desiccant for use in each
package shall be determined in accordance with
Formula I or Formula II, as applicable.

(1) Formula I: to determine minimum units of des-
iccant for use with other than sealed rigid metal barrier:

1 =16A+ XD 1)
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(h) fiberboard boxes [120 1b (54.5 kg) maximum net
weight]. The following criteria shall apply for fiberboard
boxes used as exterior containers:

(1) Boxes shall be weather-resistant fiberboard pref-
erably from the grade types (or compliance symbol):
V2's, V3 s, or V3 c (Federal Specification PPP-B-636).

(2) Box style shall be RSC regular slotted box (outer
flaps meet, inner flaps and outer flaps are of equal
length).

(2) Formula II: to determine minimum units of des-
iccant for use with sealed rigid metal barrier:

U = KV + XD @)
whefe
A| = area of barrier, ft* (m? x 0.0929)
D|= dunnage (other than metal) within barrier,
Ib (kg x 2.2)
K| = 0.0007 when volume is given in in.?
= 1.2 when volume is given in ft’
= 0.0000425 when volume is given in cm?®
(42.5 in m?)
U| = number of units of desiccant to be used (see
Note)
V| = volume within barrier in in.? or ft* (cm® or m®)
X|= 8 for hair felt, cellulosic material (including

wood), and other material not categorized
below

6 for bound fibers (animal hair, synthetic fiber;
or vegetable fiber bound with rubber)

2 for glass fiber

0.5 for synthetic foams and rubber

NOTE: A desiccant unit is that quantity of desiccant,'as received,
that yvill absorb at equilibrium with air at 78°F (25°C) at least the
folloyving quantities of water vapor: 3.00 g at 20% relative humidity
and ¢.00 g at 40% relative humidity.
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A humidity indicator shall be’ included in every
watgrproof and vapor-proof envelope containing desic-
cant| As applicable, the indieator shall be located behind
insppction windows or immediately within the closing
edgg, face, or cover of the'barrier and, as far as practical,
fron] the nearest ufit-of desiccant.

307| Containers, Crating, and Skids

307.1 Containers. Containers shall be used when
maxXimum-protection for the item or its barrier is

required.-Container types shall include, but not be lim-
ited ltothefolowing:

(3) Fiberboard boxes shall be securely chjsed with
a water-resistant adhesive applied to the entifle area of
contact between the flaps. All seams and\joint$ shall be
further sealed with not less than 2 in.)(5 cm) wide, water-
resistant tape.

(4) Boxes shall be strapped with pressure{sensitive
reinforced tape, lengthwise:(top, bottom, arfd ends),
girthwise (top, bottom, and sides), and horizontal sides
and ends.

(5) Wood cleating-on fiberboard boxes shqll be fab-
ricated from stracturally sound, seasoned of treated
lumber. Cleated\boxes in excess of 50 Ib (22.7 [kg) shall
be bound with steel strapping, or equivalent, around
the contdiner at not less than two places.

307.2 Crates and Skids. Crates or skids| shall be
used for equipment in excess of 500 Ib (227 Kg). Skids
or.tunners shall be used on crates with a grogs weight
of 100 Ib (45.5 kg) or more, allowing a minimum floor
clearance for forklift tines as provided by 4 in. (10 cm)
lumber.

308 Cushioning, Blocking, Bracing, and Anchoring

308.1 Cushioning. Cushioning shall be uspd where
protection from shock and vibration is required. The
cushioning materials shall have sufficient stfength to
perform this function.

Selection of cushioning material shall be bas
following;:

(a) It shall exhibit no corrosive effect when ih contact
with the item being cushioned.

(b) It shall have low moisture content and exhibit low
moisture absorption properties, or if the cuphioning
material has some moisture-absorbing capacity} the item
shall be protected with a water-vaporproof bdrrier.

(c) It shall have negligible dusting characte}istics.

(d) It shall not readily support combustion,

bd on the

(a) cleated, sheathed boxes [500 Ib (227 kg) maximum
net weight]

(b) nailed, screwed, or bolted wood boxes

(c) wood-cleated solid fiberboard boxes

(d) metal or fiber drums

(e) crates

(f) wire-bound boxes [200 Ib (91 kg) maximum net
weight]

(g) other specially designed containers for special
equipment
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308.2 Blocking and Bracing. Blocking and bracing
used for protection of the load to be supported shall be
compatible with the size, shape, and strength of bearing
areas of the shipment. The blocking and bracing used
to prevent item movement shall withstand thrust and
impact applied in any direction. Blocking and bracing
used in direct contact with the item being blocked shall
not have a corrosive effect on the item.

308.3 Anchoring. Anchoring of the item within a
crate or on a skid shall adequately fasten the item during
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shipment and protect the item from potential damage
due to rough handling.

When bolts are used for anchoring, the following crite-
ria shall apply:

(a) If precision bolt holes in the item are used for
anchoring, precaution shall be taken to ensure that prop-
erly fitting bolts of the correct dimension and character-
istics are used to prevent marring or elongation of the
holes.

ASME NQA-1-2012

(4) The English language shall be used. Duplicate
marking may be made in other languages.

(56) References to weights shall be in avoirdupois
units. Duplicate markings in other systems may also be
indicated.

(c) Markings on the outside container shall be in
accordance with the following criteria:

(1) Container markings shall appear on a minimum

(b) Hqles bored through containers or mounting bases
shall prgvide a snug fit.

(c) When mounting items to container bases
equippedl with skids, bolts shall be extended through
the skidd whenever practical. In such instances, counter-
sinking pf the bolts in the sliding surface of the skid
shall be Hone.

(d) W3shers shall be used under the nuts to decrease
the possjbility of the bolt pulling through the wood.

(e) Nts shall be properly tightened. To prevent their
looseninp during shipment, locknuts, lock washers, cot-
ter pins,|or staking shall be employed.

Tempgrary cushioning, blocking, bracing, or anchor-
ing placqd on an item for shipping protection that needs
to be removed prior to operation of the item shall be
identifieql by warnings placed in a conspicuous manner
to affect [proper removal of the packing material.

309 Marking

(a) Tolmaintain proper identification and instructions;
or both, during shipping, receiving, and storage and to
provide for identification after the outside of the con-
tainer h3s been removed, the item and the Outside of
the containers shall be marked. If equipment does not
lend itse]f to marking, records shall be faintained that
are uniqjiely identifiable to the items

(b) Itgms shall be marked to-preserve identity in
accordarjce with the following etiteria:

(1) The specified identification shall be stamped,
etched, dtenciled, or otherwise marked on the item or
on tags tp be affixed secdrely to the item in plain, unob-
structed [view. When'metal stamps are employed, low
stress stamps shall’\be used when the item proper is
marked.|When.vibrating marking tools are used, they
shall be fittedWith carbide marking tip or its equivalent,
and shall bé designed to provide a rounded impression

of-two-stdes-of-a—container—preferably-enene-sidq and
one end.

(2) The English language shall be used! Dupliicate
marking may be made in other languages or'in picforial
marking according to ISO Recommendation R780,
Pictorial Markings for Handlingof Goods (General
Symbols) or ANSI MH6.1.

(3) References to weights‘shall be in avoirdupqjis or
System International (SI)inits. Duplicate markings in
other systems may alsozbe-indicated.

(4) Container miarkings shall be applied with
waterproof ink of,paint in characters that are legible.
When informdtion relative to handling and spgcial
instructions is{required, such information shall be|pre-
ceded by the'word CAUTION in letters that are at[least
Y% in. (12.7"mm), as permitted by container size.

(5)"Where tags or labels are used, they shall be
affixed to the container using a waterproof adhgsive,
tacks where practical, or a corrosion-resistant wirg.

(6) Container markings shall include the following
information:

(a) destination

(b) return address
rder
total

(c) packagenumbers showing the purchase
number, followed by the package number and the
number of packages

(d) material identification number

(e) handling instructions (e.g., Fragile, Center of
Gravity, Keep Dry, This Side Up, Sling Here, Do[ Not
Freeze) and stacking limitations, as appropriate

(f) weight of package [in excess of 1(0 Ib
(45.5 kg)]

(g) special instructions (Desiccant Ingide,
Remove Items Packaged Inside Prior to Installafion,
Remove Caps and Plugs Prior to Installation, Spjecial

not to exceed 0.010 in. (0.25 mm) in depth. Etching shall
not be used on nickel alloys, weld areas, or sensitized
areas of stainless steel. Electric-arc marking pencils shall
not be used.

(2) The marking shall neither be deleterious to the
material nor violate any other section of this Subpart.

(3) When tags are employed, they shall be of a
material that will retain the marking, withstand weath-
ering deterioration, and other normal shipping and han-
dling effects, and shall not be detrimental to the item.
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Inspection, Storage, Unpacking Restrictions, etc.) as
appropriate; if items are repackaged for storage, provi-
sions shall be made for retention or transfer of the special
instructions

(d) Marking of items not within a container, such as
pipe, tanks, and heat exchangers, shall exhibit specified
information in a location that is in plain unobstructed
view. Marking may be applied directly to bare metal
surfaces, provided it has been established that the mark-
ing material is not deleterious to the item.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

400 SHIPPING
401 General

This section covers the requirements for loading and
shipment of items as defined in para. 201 of this Subpart.
The mode of transportation used shall be consistent
with the protection classification of the item and with
the packaging methods employed. Special shipping
instructions from the manufacturer, approved alterna-

PART Il, SUBPART 2.2

to take the loads imposed during loading, while en route,
and during unloading. Prior to shipment, the route shall
have been investigated to ensure safe transit.

403 Precautions During Loading and Transit

403.1 Loading. The weight, lifting points, or center
of gravity indicated by the shipper on the crate, skid,
or package by the shipper shall be utilized to ensure
proper handling during loading, transfer between carri-

3 1 111 11 1 loal s 4] .
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ments of section 400 of this Subpart.

402

4p2.1 Open Carriers. For shipment on open carriers
whete items may be exposed to adverse environmental
conditions, the following shall apply:

(a} Levels A, B, and C items shall be covered for pro-
tectjon from environmental conditions. Tarpaulins,
wheh used, shall be fire retardant, and they shall be
instglled in a manner to provide drainage and to ensure
air dirculation to prevent condensation.

(b} Barrier and wrapped materials subject to transpor-
tatipn damage shall be covered with waterproof
shrouds, such as tarpaulins, so that they are not exposed
diregtly to the environment.

Transportation Requirements

492.2 Closed Carriers. For shipment on closed carri-
ers, the following shall apply:

Whhen Levels A, B, and C items cannot be adequately.
protpcted from weather or environment on open carriers,
clos¢d carriers or fully enclosed vehicles shall bemsed.

40p2.3 Special Shipments. Items that exceed estab-
lishgd weight or size limitations for railreads’or high-
wayls or require special handling shall be given
addjtional consideration in the following areas:

(a) The type of bracing and tie<down methods to be
used with the mode of transportation selected for special
shipments shall be specified(

(b) NO HUMPING shall )be specified on rail ship-
ments of these items, aid NO HUMPING signs shall be
prorhinently displayed:

(c] Use of impact recording devices shall be specified
on shipments ef‘heavy or relatively large items incorpo-
ratifng deli¢ate factory-installed instrumentation.
ces, when specified, shall be installed prior to load-
to-record any rough handling during loading). Pro-
Ced es—Sid B ‘-;E-"E 5"2‘ ecO¥s crete
and to thoroughly check the integrity of an item when
there is evidence of rough handling. A notice that impact
recording devices are being used shall be prominently
displayed. Special recording devices with operating time
limits greater than the expected transit time shall be
specified or, if the expected transit time exceeds the
operating time limit of the recorders being used, provi-
sions shall be made to service the devices during transit.

(d) For special shipments, the conveyance used for

transport shall be certified to be structurally adequate
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ers, and unloading.

403.2 Rigging. Carbon steel rigging equipment
shall not come in direct contact with lstainl¢ss steel,
except when attached to lifting lugs) eyes, of pads in
order to avoid surface damage.

403.3 Handling Precautions. ~ All austenitidstainless
steel and nickel-base alley’ materials shall be[ handled
in such a manner that they are not in contact With lead,
zinc, coppet, mercury, or other low melting point ele-
ments, carbon steel, alloys, or halogenated matgrial hav-
ing a water-leachable content harmful to the material.

403.4 Package and Preservative Coatings. | Package
or preservative coatings shall be visually inspe¢ted after
loading.and damaged areas repaired prior to shipment.
Items shipped with desiccants shall be inspedted after
loading to ensure that sealed areas are intact.

403.5 Sealed Openings. Sealed openingg shall be
visually inspected after loading to ensure clopures are
intact. Materials used for resealing shall be in accordance
with section 300 of this Subpart.

403.6 Stacking. Where special care is deemed nec-
essary to avert damage, written instructions cgncerning
the location or stacking limits for crates or bdxes shall
be marked on the containers.

403.7 Theft and Vandalism. Precautions|shall be
taken to minimize the possibility of theft and vhndalism
during shipment of items.

404 ldentification and Markings

Identification and markings on the outside of all pack-
ages, skids, or protective covering shall be mgintained.
405 Nuclear Material Shipments

shipped
r regula-

tr enies.
500 RECEIVING

501 General

This section covers the requirements that shall be ful-
filled by the organization(s) responsible for the receiving
of items. Receiving starts when the items arrive at a
storage facility or construction site before unloading or
unpacking.

(12)
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502 Receiving Inspection Requirements

502.1 Shipping Damage Inspection. Preliminary
visual inspection shall be performed prior to or immedi-
ately after unloading to determine if any damage
occurred during shipping. Observations for unusual
conditions shall include the following;:

(a) fire: charred paper, wood, or paint, indicating
exposure to fire or high temperature.

ASME NQA-1-2012

with specifications, purchase orders, or manufacturer’s
instructions.

(5) inert gas blanket: verification that the inert gas
blanket pressure is within the acceptable limits.

(6) desiccant: verification that the desiccant is not
saturated, as indicated, through the use of humidity
indicators. Desiccants shall be regenerated or replaced
as necessary in accordance with special instructions.

(7) physical damage: visual inspection to ensure

(b) exjcessive exposure: weather-beaten, irayed,
rusted, pr stained containers, indicating prolonged
exposurg during transit.

(c) enyironmental damage: water or oil marks, damp
conditiofs, dirty areas, or salt film, indicating exposure
to sea whter or winter road salt chemicals.

(d) tiefdown failure: shifted, broken, loose, or twisted
shipping ties, and worn material under ties indicating
imprope} blocking and tie down during shipment.

(e) roygh handling: splintered, torn, or crushed con-
tainers, indicating improper handling.

(f) review of impact recording device readings against
establishied criteria.

(g) reyiew of humidity recording data against estab-
lished crjiteria.

502.2 Item Inspection
(a) Urless the package marking prohibits unpacking,
the contgnts of all shipments shall be visually inspected
to verify that the specified packaging and shipping
requirenjents have been maintained. When items are
containefl in transparent, separate, moistureproof, bags
or envelppes, visual inspection without unpacking'the
contents|shall be acceptable. Where specific inspection
requirenjents can be achieved, statistical sampling meth-
ods may|be used for groups of similar items. Care shall
be taker| to avoid contamination of the items during
inspectiqn. The inspection shall be performed in an area
equivalent to the level of storage-requirement for the
item. If gn appropriate areads\not available, the inspec-
tion shall be performed in‘a'manner and environment
that doeg not endanger{the required quality of the item.
These injspections and examinations shall include the

following, as apptopriate:
(1) }dentification and marking: verification that
identifidatiormand markings are in accordance with
applicable \codes, specifications, purchase orders, and

that parts of items are not broken, cracked, misping,
deformed, or misaligned, and that rotating paxts [turn
without binding. Accessible internal and external greas
shall be free of detrimental gouges, dentspscratches| and
burrs.
(8) cleanness: visual inspection to-énsure that afces-
sible internal and external areag are within the specjfica-
tion requirements for dirt, soilymill scale, weld splhtter,
oil, grease, or stains. If inSpection for cleanness|was
performed prior to sealing-and shipping, and inspeftion
upon receipt indicatesthat there has been no penetrgtion
of the sealed boundary, then inspection for int¢rnal
cleanness is opfional.
(b) Unless“the completed item was inspected a}f the
source, it shall be inspected upon receipt to verify] that
the following characteristics conform to the spedified
requirements. These inspections shall include puch
items as
(1) physical properties: assurance that phyfical
properties conform to the specified requirements| and
that chemical and physical test reports, if required, meet
the requirements
(2) dimensions: random visual inspection to erjsure
that important dimensions conform with drawingd and
specifications, i.e., baseplate mounting holes, ovierall
external size, and configuration and orientation of parts
(3) weld preparations: random verification|that
weld preparations are in accordance with applidable
drawings and specifications
(4) workmanship: visual inspection of accespible
areas to ensure that the workmanship is satisfactory to
meet the intent of the requirements
(5) lubricants and oils: verification of presenge of
proper lubricants and oils, if required, by either spgcifi-
cation, purchase order, or manufacturer’s instructjons
(6) electrical insulation: performance of insulation

drawings, and with requirements in this Part (Part II).
(2) manufacturing documentations: assurance that
the item received was fabricated, tested, and inspected
prior to shipment in accordance with applicable code,
specification, purchase order, or drawings.

(3) protective covers and seals: visual inspection to
ensure that covers and seals meet their intended
function.

(4) coatings and preservatives: verification that
coatings and preservatives are applied in accordance
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TesiStance tests for Motors, generators, and comrol and
power cable to ensure conformance with specifications

502.3 Special Inspection. Where receiving inspec-
tion in addition to that described above is required, the
special inspection procedure, complete with documenta-
tion instructions, shall be attached to the item or con-
tainer. This is in addition to the copy sent through
normal channels. The special inspection shall be per-
formed, and the results of the inspection shall be
documented.
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503 Disposition of Received Items

503.1 Acceptable. Containers and items inspected
and found in conformance with specified requirements
shall be identified as acceptable and placed in a storage
area for acceptable items, or moved to the final location
for installation or use.

503.2 Nonconforming. Items that do not conform
to the specified requirements shall be controlled in accor-

PART Il, SUBPART 2.2

removed from storage and placed in its final location.
Special storage instructions from the manufacturer, if
specified, shall be addressed as part of the storage pro-
cess for both short- and long-term storage of items.

601.2 Levels of Storage. Environmental conditions
for items classified as Levels A, B, C, and D shall meet the
requirements as described in the following paragraphs:

(a) Level A items shall be stored under special condi-

dande with Part T of this Standard. fions similar to those described for Level B ifems but
- with additional requirements such as temperdture and
503.3 Conditional Release. If the nonconformance .1 quure » 1S temperqiure a
. o humidity control within specified limits,)a v¢ntilation
that|caused the item to be classified unacceptable can svstem with filters to provide an atmeephere free of
be cprrected after installation, the item may be released Y P p

for installation on a conditional release basis. A state-
ment documenting the authority and technical justifica-
tion| for the Conditional Release of the item for
instgllation shall be prepared and made part of the
documentation.

504

A[status-indicating system is a system or method for
identifying the status of items (e.g., an inventory man-
agerhent system, tagging, labeling, color coding, etc.)
that|clearly indicates whether items are acceptable or
unadceptable for installation. A controlled physical sepa-
ratign is an acceptable equivalent method. The system
shal] provide for indication of the date the item was
placgd in the acceptable or unacceptable installation sta-
tus gnd the conditional release of the items for installa-
tion] pending the subsequent correction of)the
nong¢onformance. When tags are used, the stock shall
be mpade from material that will not deteri¢rate during
stordge. The stock used shall not be deleterious to the
item| Tags shall be securely affixedto the items and
displayed in an area that is readily~accessible.

Status-Indicating System

505

Changing, correcting, orany other marking on name-
platg¢s shall be prohibited, uhless authorized by the man-
ufacturer of the items

Marking

506 | Documentation

A[written#ecerd of the receiving inspection, package
identification, tagging, corrective actions, and justifica-
tion [for‘eonditional acceptance shall be prepared.

dust and harmful vapors, and any other ap
requirements.

(b) Level Bitems shall be stored within a fireJresistant,
tear-resistant, weather-tight, and well-ventilatpd build-
ing or equivalent encldsure. Precautions shall[be taken
against vandalism. (This area shall be situated Jand con-
structed so that it will not be subject to floogling; the
floor shall be-paved or equal, and well draingd. Items
shall be placed on pallets or shoring to pgrmit air
circulatien. “The area shall be provided with|uniform
heating:and temperature control or its equivalept to pre-
vent'Cendensation and corrosion. The minimuny temper-
ature shall be 40°F (5°C), and the maximum tenjperature
shall be 140°F (60°C) or less if so stipulated by the
manufacturer.

(c) Level C items shall be stored indoors
equivalent environment with all provisions ang
ments as set forth for Level B items, except
and temperature control is not required.

(d) Level D items may be stored outdoors i
marked and designated for storage that is wellfdrained,
preferably gravel covered or paved, and regsonably
removed from the actual construction area apd traffic
so that the possibility of damage from congtruction
equipment is minimized. Items shall be stored on crib-
bing or equivalent to allow for air circulation and to
avoid trapping water.

propriate

or in an
require-
that heat

Nl an area

602 Storage Areas

Periodic inspections shall be performed to erfsure that
storage areas are being maintained in accorddqnce with
applicable requirements.

600 STORAGE
601 General

601.1 Scope. This section contains requirements
that shall be fulfilled by the organization responsible
for performing the storage of items. Levels and methods
of storage are defined to minimize the possibility of
damage or lowering of quality due to corrosion, contami-
nation, deterioration, or physical damage from the time
an item is stored upon receipt until the time the item is
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602.1 Access to Storage Areas. Access to storage
areas for Levels A, B, and C items shall be controlled and
limited only to personnel designated by the responsible
organization. Access to storage areas involving Level D
items shall be controlled as designated by the responsi-
ble organization.

602.2 Cleanliness and Housekeeping Practices.
Cleanliness and good housekeeping practices shall be
enforced at all times in the storage areas. The storage
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areas shall be cleaned as required to avoid the accumula-
tion of trash, discarded packaging materials, and other
detrimental soil.

602.3 Fire Protection. Fire protection commensu-
rate with the type of storage area and the material
involved shall be provided and maintained.

602.4 Storage of Food and Associated Items. The
use or storage of food, drinks, and salt tablet dispensers

ASME NQA-1-2012

integrity of the item and its container, as provided for
under section 300 of this Subpart, is being maintained.
Deficiencies noted shall be corrected and documented.
The characteristics verified during this inspection shall
include such items as

(a) identification and marking

(b) protective covers and seals

(c) coatings and preservatives

(d) desiccants and inert gas blankets

in contrdlled storage areas shall not be permitted.

602.5
Measurg

Measures to Prevent Entrance of Animals.
s shall be taken to prevent the entrance of
rodents #nd other animals into indoor storage areas or
equipmgnt to minimize possible contamination and
mechanifal damage to stored material.

Stora
the requ
of this S

methods and procedures shall comply with
ements described in paras. 603.1 through 603.6
ibpart.

603 St%age Methods

Ready Access to Stored Items. All items shall
in such a manner as to permit ready access
for inspgction or maintenance without excessive han-
dling to minimize risk of damage.

603.2| Arrangement of Items. Items stacked for stor-
age shal] be arranged so that racks, cribbing, or crates
are bearihg the full weight without distortion of the item.

603.3 Storage of Hazardous Material. Hazardous
chemicals, paints, solvents, and other materials of a like
nature shall be stored in well-ventilated areas and<nhot
in close proximity to important nuclear facility items.

603.4 ldentification. Items and their containers
shall be plainly marked so that they are-€asily identified
without excessive handling or unnecessary opening of
crates arjd boxes.

603.§ Coverings. Weathérproof coverings, when
used for] outdoor storage,tshall be the flame-resistant
type of gheeting or tarpatlins. They shall be placed so
as to prqvide drainageyand to ensure air circulation to
minimize condensatiofi. They shall be tied down to pre-
vent moisture from entering laps and to protect the cov-
erings frpm wind damage.

603.6| Outdoor Storage. Items stored outdoors shall

(e) physical damage
(f) cleanliness

604.2 Careof ltems. Requirements for proper nhain-
tenance during storage shall be documiented. Cafe of
items in storage (includes storage iri place) shall be ¢xer-
cised in accordance with the following:

(a) Items in storage shall haverall covers, caps, plugs,
or other closures intact. Methods used to seal opernings
shall be in accordance with'section 300 of this Subjpart.
Covers removed for internal access shall be immediptely
replaced and resealed after completion of the purpose
for removal.

(b) Tempotrary preservatives shall be left intact dyring
storage. Should reapplication of preservativgs be
required atthe site, only those previously approved ghall
be used’

(c)” Items pressurized with inert gas shall be nponi-
tored at such a frequency as to ensure that the gas pres-
sure is maintained within specified limits during
storage. Desiccant humidity indicators shall algo be
monitored, and desiccants shall be changed or reproc-
essed when specified.

(d) Instrumentation racks shall be energized as speci-
fied by the manufacturer.

(e) Space heaters enclosed in electrical items shqll be
energized.

(f) Rotating electrical equipment shall be given
lation resistance tests on a scheduled basis.

(g) The shafts of rotating equipment shall be rofated
on a periodic basis. The degree of turn shall be eptab-
lished so that the parts receive a coating of lubrication,
where applicable, and so that the shaft does not ¢gome
to rest in a previous position (90 deg and 450 deg fota-
tions are examples).

(h) Other maintenance requirements specified b

nsu-

 the

be positioned or covered to avoid trapping moisture
in pockets or internally. For example, valves shall be
positioned such that water does not collect under the
bonnet but can drain from the valve packing area.

604 Control of Items in Storage

Control of items in storage is described in paras. 604.1
through 604.3 of this Subpart.

604.1 Inspections. Inspections shall be performed
and documented on a periodic basis to ensure that the

58

1 be

Manufacturer 5 INStIuctions for the item sha
performed.

604.3 Post-Fire Evaluation. In the event that a fire
should occur in the storage area at any time, each item
known to have been heated to an ambient temperature
of over 150°F (65°C) or subjected to smoke contamina-
tion shall be withheld from installation or use until it
has been thoroughly examined, and the item has been
verified to be in conformance with specified
requirements.
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605 Removal of Items From Storage

Only items that have been inspected and are consid-
ered acceptable for installation or use in accordance with
the receiving inspection procedure shall be removed
from storage for installation or use (see section 500 of
this Subpart). Items released from storage and placed
in their final locations and items stored in place within
the nuclear facility shall be inspected and cared for in

dance with the reqguirements of paras 6041 and

PART Il, SUBPART 2.2

conformance, and personnel authorized access to the
storage location(s).

700 HANDLING

701 General

The requirements that shall be fulfilled by the organi-
zations responsible for handling items are contained in
Subpart 2.15.

acc " I
604.2 of this Subpart and other standards, as applicable.

800 RECORDS
606| Storage Records

Witten records shall be prepared that include such
pertinent information as storage location, results of
insppctions, results of in-storage maintenance to include
the 1esults of configuration control activities for the item
while in storage, protection requirements, changes in
item| ownership including (if applicable) certificates of

Record copies of procedures, reponts, personfel quali-
fication records, test equipment calibration recprds, test
deviation or exception records, storage and maintenance
records, and inspection recerds shall be prepared as
required by this Subpart. These records shall bd retained
with other project or operations records as required by
code, standard, specification, or project procedlures.
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SUBPART 2.3
Quality Assurance Requirements for Housekeeping at Nuclear
Facilities

100 G

Subpa
the cont
can affe

ENERAL

It 2.3 provides housekeeping requirements for
ol of work conditions and environments that
t the quality of important parts of a nuclear

facility. It supplements the requirements of Part I and
shall be fised in conjunction with applicable sections of
Part I when and to the extent specified by the organiza-
tions invioking Subpart 2.3.

200 GENERAL REQUIREMENTS

Housekeeping encompasses activities related to the
control of cleanliness of the site area, the facility, materi-
als, and pquipment and fire prevention and protection,
including collection and disposal of combustible mate-
rial and ¢lebris, control of access to areas, and protection

of equip

umented
area, the
incorpor
ity of the
working
the nece
applicab
be used

ent. Housekeeping activities shall include doc-
methods and techniques for control of the site
facility, and the materials and equipment being
hted in the facility to preserve the requisite qual-
items being constructed or installed. Personnel
in zone-controlled areas shall be familiar-with
bsities and requirements for cleanness’ control
e to the various zones. Training programs shall
for this purpose, where appropriate.

201 PlaIEning and Procedures

Planni
dance w
Part (Paf
sufficien
the facili
porated
of the it

g and procedure preparation shall be in accor-
th the requirements,of the Introduction to this
t IT). Procedures,and instructions shall contain

detail to provide for control of the site area,
y, and themateérials and equipment being incor-
in the facility to preserve the requisite quality
b béing constructed or installed. Procedures

and instfuetions providing for the control of site areas,
site prepbration, fire prevention and protection,a 2C
ords shall be in force with the start of the construction
activity. Other procedures and instructions shall be pre-
pared and approved no later than the start of equipment
installation work.

202 Classification of Cleanness

Cleanness requirements for housekeeping activities
shall be established on the basis of the following zone
designations. The five zones are primarily for construc-
tion and generally not applicable for the operations. The

60

timing for implementation of the zone designations
be as required by the need for cleanness.

shall

Zones,

Restriction List I I Jils v V
Clothing change Yes No No No Np
Clean gloves, shoe  Yes tYes No No Np

covers, head
covering
Filtered air Yes No No No Np
Material pre- Yes  Yes No No Np
cleaning
Material Yes Yes Yes No Np
accountability

Personnel Yes Yes Yes No Np
accountability

Usé/of tobacco or Yes Yes Yes Yes Np
eating

(a) ZoneI. Areas requiring the highest order of c

ean-

ness shall be equipped with a clean clothing change

facility at the vestibule or entrance. Such areas

shall

provide for complete outer change of clothing by pefson-

nel, including the use of shoe covers, head covers
gloves to protect all equipment surfaces from ou
contamination. Material entering this zone shall
been appropriately cleaned prior to entry.

(b) Zone II. Intermediate cleanness requirements

restrictive than Zone I, but where foreign matter
have detrimental effects.

and
Iside
have

less
may

(c) Zonelll. Areas less restrictive than Zones I afpd II,

but requiring access control over personnel
materials.
(d) Zone IV. Areas where it is desired to regulat

and

b the

use of tobacco and eating of food for material and equip-

ment protection or for health and fire hazards.
(e) Zone V. Unrestricted construction areas req

300 REQUIREMENTS

301 Control of Site Area

Areas for specific activities shall be assigned and regu-
lated. Areas that shall be designated include, where
appropriate, refuse and garbage dumps, refuse burning
sites, storage locations, parking lots, eating places, non-
smoking areas, subcontractor work areas, common

(12)
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areas, and waste collection container locations. Person-
nel entrance to controlled areas, admission of visitors to
the work site, and identification of all personnel shall
be controlled in accordance with established procedures
and instructions.

For Zones I, II, and III a written record of the entry
and exit of all personnel and material shall be established
and maintained.

Grading, drainage, roads, construction facilities, facil-

PART Il, SUBPART 2.3

302.3 Fire Protection and Prevention. Equipment
and instruction for the protection from, and prevention
of, damage by fire shall be provided in accordance with
the requirements of the NFPA National Fire Codes. Pro-
cedures or instructions for fire protection shall include
provisions for fighting fires involving the use of available
community fire departments, trained project brigades,
and others. Procedures or instructions shall include
plans for provision of water supplies, hydrants, auto-

ity f¢ncing, and utilities shall be provided in accordance
with specified requirements and shall be maintained as
requiired in good condition throughout the construction
phade or until replaced with the permanent facilities.

302| Control of Facilities

Control of work and storage areas where important
itemps are handled shall be established and maintained
to cqnform to the appropriate zone defined in para. 202
of th}is Subpart. Atmospheric control shall be provided
whefe necessary.

ThHe control of tools, equipment, materials, and sup-
plieq that are used in Zones I, II, and III shall be main-
taing¢d to prevent the inadvertent inclusion of deleterious
matgrials or objects in critical systems. Appropriate con-
trol [measures shall be provided through use of such
itemis as log books and tethered tools.

302.1 Cleanness. The work areas shall be kept suffi-
cienfly clean and orderly so that construction activity
proceed in an efficient manner that will produiice
maintain quality in conformance with specified
rements. Where large accumulations ofmaterials

ill adversely affect quality. The disposal of clean-
hemicals shall be aecomplished so additional haz-

tained—to—provide soodvsibility Ventilation shall be
provided where necessary to prevent accumulation of
dust, noxious fumes, and temperature extremes. Ade-
quate working space for construction personnel shall be
provided using proper work scaffolds and platforms
having accessibility by stairs or ladders. Barriers,
screens, shields, restricted access, or other protection
shall be provided as necessary for isolation of areas
where noise, welding arcs, dust, inclement weather, or
other conditions may affect the quality of work being
performed.

matic sprinklers, access for fire fighting, and didtribution
of extinguishers and fire-fighting equipment/|Fire sur-
veillance during and immediately following operations
such as welding and heat treatingpshall be provided
when materials are located where-flames, flying sparks,
weld spatter, or excessive heat resulting from the opera-
tion could cause combustion;with resulting dhmage to
items of the nuclear facility, Fire protection faciljties shall
be in service beginningswith the initial stages gf perma-
nent construction. Prefire planning shall be cpnducted
as a requirement, of the fire protection procddures or
instructions, ,which shall include evacuation of con-
fined areas.

303 Material and Equipment

Materials and equipment delivered to the work area
shall be so positioned, or protected when necgssary, to
ensure that the quality of the item will not be dlegraded
by the construction activity. The cleaning of ifnportant
materials and equipment for the facility that is fecessary
during receiving, storage, and handling actiVIies shall
be in accordance with applicable requirement.

304 Construction Tools, Supplies, and Equipment

The use, location, and deployment of construction
tools, supplies, and equipment shall be confrolled to
keep access and work areas clear and to prevent condi-
tions that will adversely affect quality. These pfovisions
shall include, but are not limited to, such iterhs as the
movement of materials to the work area, welfling and
stress-relieving leads, power leads, temporary heating
equipment, pumps, air and water hoses, welding
machines, air compressors, hoisting equipfnent, air
tools, grinding tools, and burning tools.

305 Surveillance and Inspections

Periodic inspection of work areas and confstruction
acti 2 , infervals to
ensure adequacy of cleanness and housekeeping prac-
tices. These inspections shall include the following, as
appropriate:

(a) inspection of construction site roads, access ways,
and ramps for conditions that may result in damage to
items being transported or handled

(b) inspection of storage and work areas for confor-
mance to procedures and instructions in the following
categories:

(1) adequacy of access control
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(12)

(12)
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(2) evidence of damage or deterioration
(3) adequacy of protection from fires, weather,
movement of equipment, and other factors that may
result in damage to stored and installed items
(4) adequacy of hazardous chemicals, paints, and
solvent storage facilities
(c) inspection of work areas for maintenance of envi-
ronmental conditions within specified limits
(d) surveillance of installed items to ensure the ade-

ASME NQA-1-2012

(4) protection from fire, weather, movement of
materials or equipment, and other factors that may result
in damage to installed items

400 RECORDS

Record copies of procedures, reports, personnel quali-
fication records, zone control registries, fire and accident
investigations, surveillance, and inspection records shall

quacy of
(1)
2)
3)

maintenance of protection
breservation of precautionary signs
breservation of item identity

be prepared as required in this Part (Part II). Thesq rec-
ords shall be retained with other project recofds as
required by code, standard, specification) ‘et prpject
procedures.
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SUBPART 2.4
Installation, Inspection, and Testing Requirements
for Power, Instrumentation, and Control Equipment
at Nuclear Facilities

Sybpart 2.4 consists of ANSI/IEEE Std. 336-1985,!
IEEE Standard Installation, Inspection, and Testing
Reqtiirements for Power, Instrumentation, and Control
Equjpment at Nuclear Facilities.

! This document is not reproduced herein. Copies are available
from|the Institute of Electrical and Electronics Engineers, Inc.
(IEEH), 445 Hoes Lane, Piscataway, NJ 08854.
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SUBPART 2.5
Quality Assurance Requirements for Installation, Inspection,
and Testing of Structural Concrete, Structural Steel, Soils,
and Foundations for Nuclear Facilities

100 G

Subpdrt 2.5 provides amplified requirements for
installation, inspection, and testing of structural con-
crete, strjuctural steel, soils, and foundations. It supple-
ments the requirements of Part I and shall be used in
conjunctjon with applicable sections of Part I when and
to the extent specified by the organization invoking
Subpart P.5.

ENERAL

101 Defiinitions

The fqllowing definitions are provided to ensure a
uniform understanding of unique terms as they are used
in Subpqrt 2.5.

class of cgncrete: identifies each individual concrete mix

design.

correlatiop testing: comparison testing of two samples
obtained| from the same batch of concrete but from differ=
ent sampling locations. Usually performed to check or
confirm [the effects of a conveyance system, suchjas a
pump system, on plastic concrete properties specified
at the pqgint of placement.

curing: the process of maintaining a satisfactory moisture
content gnd a favorable temperatureTin-concrete during
hydratioh of the cementitious materials so that desired
properti¢s of the concrete are developed.

delivery goint: the point of diseharge from a bulk concrete
delivery kontainer. Thesecontainers include a truck mix-
ing unitfready-mix truck, truck-agitating unit, or non-
agitating unit. Forsampling purposes, delivery point
and placpment point can be considered coincident when
no conv¢yancersystem is used or if correlation testing
shows np significant change to the concrete properties
following—eenveyanee:

these tests must be taken from the lot or batch of materi-

als supplied and used at the site of censtruction.

mixing point: the point of discharge-of plastic confrete
from a central mix plant. For truck-mixed condfete,
the mixing point and deliviery point are defindd as
coincident. When a truck-agitator unit is used in the
transit of concrete, the delivery and mixing pointp are
considered coincident, when
(a) the deliverfpoint is not more than a distanfe of
2 mi (3.22 km)'and a maximum time of % hr in trhnsit
from the mixing point
(b) the-delivered concrete commences to be placed
withinra maximum time of % hr from the time the tfans-
porting vehicle arrives at the delivery point
When a nonagitating unit is used, the delivery point
and mixing point shall not be considered coincidgnt.

nonagitating unit: containers, mounted on trucks or ¢ther
vehicles, for delivering central-mixed concrete, notfcon-
structed or equipped to keep the mass of concrefe in
motion in the container.

NOTE:
units.

“Buckets” are not considered as nonagitating delivery

placement point: the point of discharge of plastic confrete
into the forms. Except for pumped concrete, the pllace-
ment point and the delivery point are considered cdinci-
dent when 5 min or less is used in transit of the confrete
from the delivery point to the placement point. Correla-
tion testing may be employed to demonstrate that pllace-
ment point and delivery point of pumped concretp are
coincident.

qunlifir‘ﬂfinn tests: tests pprfnrmprl to rlnalifx the basic

NOTE: “Buckets” are not considered bulk delivery containers
but rather are considered a conveyance system.

finishing: the process of obtaining specified surface char-
acteristics of hardened concrete.

in-process tests: tests performed during the course of con-
struction to determine compliance with specified
requirements and maintain control of materials. These
tests may be performed by the Purchaser (or his agent),
constructor, manufacturer, or Supplier, but samples for
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material source or manufacturer to ensure conformance
to specification requirements.

ready-mix truck: concrete mixers on trucks or other vehi-
cles, capable of uniformly mixing concrete ingredients
after they have been batched at the plant.

truck-agitating unit: drums or containers, mounted on
trucks or other vehicles, in which central-mixed concrete
is kept sufficiently in motion during delivery to prevent
segregation.
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200 GENERAL REQUIREMENTS

The requirements of Subpart 2.5 apply to any organi-
zation or individual participating in work relating to
production, preparation, placement, installation, inspec-
tion, and testing of structural concrete, structural steel,
soils, and foundations, and applies to the following:

(a) formwork
(b) steel reinforcement
(c Hems
(d
(e
9

&

(h
as idg

(i)

foundation preparation

concrete

structural steel

soils and earthwork

special foundations, including piles and caissons
entified in para. 601

foundation underpinning

300 REQUIREMENTS

Mgasures shall be established and implemented for
docymenting installation, inspection, and testing activi-
ties fo verify conformance to specified requirements.

301

Planning and procedure preparation shall be in accor-
dange with the Introduction to Part II.

Planning and Procedures

302

Mgasuring and test equipment used to implement the
requirements of Subpart 2.5 that affect quality shall be
contfolled, calibrated at specific periods, adjtsted, and
maiptained to required accuracy limitsyper Part I,
Reqtiirement 12. This includes, but is‘not limited to,
therinometers, balances, scales, air_éntrainment meters,
volumetric buckets, field measuring devices, pressure
gagds, and torque wrenches.

Control of Measuring and Test Equipment

303

Ldboratory operations’and testing associated with
condrete and soils<shall be controlled using a quality
assufrance program. Such testing laboratories shall con-
forn} to ASTMC1077 and D3740.

Laboratory Testing

400| PRECONSTRUCTION VERIFICATION

PART Il, SUBPART 2.5

402 Materials Suitability

To ensure that materials meet specified requirements,
preconstruction qualification tests and inspections of the
materials to be used and in-process tests of materials
being used shall be conducted.

Qualification tests shall be performed and the results
evaluated prior to the initial use of the material to estab-
lish conformance of the materials to the specified
i andatory unless current
available to establish com-
plete confidence in conformance to specification require-
ments. The specifications shall identify-the [required
qualification tests and the frequency'for their r¢petition.
The tests required for concrete, ‘Concrete conptituents,
materials for reinforcing systems, materiald for pre-
stressing systems, and welditig materials sHall be in
accordance with the ASME/Boiler and Pressufre Vessel
Code, Section III, Diyision 2 (ACI Standard 3%9).

Concrete mix designs shall be batched and jmixed in
accordance with ASTM C94, Standard Specifidation for
Ready Mix/Concrete, or ASTM C685, Ytandard
Specificationifor Concrete Made by Volumetric[Batching
and Contintious Mixing.

Normial, heavyweight, and mass concrete mik designs
shall\be proportioned in accordance with ALCT 211.1,
Standard Practice for Selecting Proportions forfNormal,
Heavyweight, and Mass Concrete.

Lightweight concrete mix designs shall be
tioned in accordance with ACI 211.2, Standard Practice
for Selecting Proportions for Structural Lightweight
Concrete. Lightweight concrete aggregates shalf be qual-
ified by tests for conformance with ASTM C330. When
splitting tensile strengths are required for lightweight
concrete mix, the methods given in ASTM CB30 shall

propor-

be used. Additional tests may be required tp qualify
materials for special application.
403 Construction Processes

Inspections shall be performed to verify that the pre-

requisites for control of construction processef such as
welding, structural bolting, mechanical splicing of rein-
forcement, and concrete measuring, mixing, trans-
porting, placing, and curing have been accorpplished.
These inspections shall include verificatign of the
following;:

(a) the process has been qualified as requir

pd

401 General

Receipt and interim storage inspections shall be used
to verify that items are in a satisfactory condition for
installation. The verification shall include the following;:

(a) visual inspection of material for proper identifica-
tion, physical damage, and contamination

(b) review of manufacturer’s documentation, test
reports, or other evidence of quality conformance for
correctness and compliance with specifications if not
reviewed at time of receipt
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(b) process controls are in effect

(c) approved procedures, instruction manuals, or
both, if required for specific equipment, are available
for use during construction

(d) the process is suitable for the particular
application

(e) manpower, equipment (including measuring and
testing equipment), and materials are readily available
and adequate to perform the work in accordance with
drawing and specification requirements
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500 INSPECTION OF SOILS AND EARTHWORK
501 General

Inspection of soils and earthwork shall include prepa-
rations for earthwork, as well as in-process inspections
of placing and compacting operation, to ensure confor-
mance to specified requirements.

502 Materials

ASME NQA-1-2012

505 Soil Compaction

Inspections of soil compaction during construction
shall be performed to verify the following;:

(a) fill material meets specified requirements

(b) segregation of the fill material does not occur as
it is dumped and spread

(c) specified lift thicknesses are not exceeded

(d) when specified, a knitting technique is used when
arth

ioinine lifts and where fillispnlaced acainstexisting.
J o r O

Inspedtions and qualification testing of stockpiles or
borrow pits shall be performed to verify conformance
to speciffed requirements. Qualification tests of soil fill
material$ shall be performed for

(a) grain size analysis using ASTM D422

(b) mpisture-density relationship of soil using
ASTM 1698 or D1557

(c) mgximum and minimum index density of soils
using A$TM D4253 and D4254

Other |qualification tests of soil fill materials may be
used when specified.

503 Plaging and Compacting Equipment

Inspegqtions shall be performed prior to compacting
operatiops to verify the adequacy of compacting equip-
ment. THese inspections shall include the following;:

(a) ingpections to verify that compacting equipmeént
has specffied weight, if applicable
pections to verify that the specified type of
t is available and in operating condition
ections of vibratory compaction'equipment to
per functionality and that thé correct vibration
setting is being used, if specified

lacement Preparations

ions of preparations for fill placement shall
he following:
ections toensure compliance with site prepa-
uirements
ectiens\to ensure that the subgrade surface is
within specified limits

(c) ingpections to ensure that the subgrade is free of

(2]
slopes or adjacent to previously compacted fill§
(e) proper location and installation of underdsains,
where specified
(f) the compacting equipment makes ‘the specjfied
number of passes over each lift and-thdt passes ovérlap
(g) heavy compaction equipmentisot operated pdja-
cent to concrete until concreterhas achieved the appro-
priate specified strength pfior’ to being subjectgd to
compaction loads
(h) heavy compactionequipment does not exjeed
maximum loads specified for buried structures
(i) moisture control during compaction

506 In-Process Tests on Compacted Fill

In-progess tests shall be performed during the cqurse
of construction to maintain control of soil compadtion.
Alist of the in-process tests for soils is shown in Tablp 506
ofthis Subpart. The need for each specific test shqll be
established in the specifications. In-process tests phall
be performed more frequently if the test result are
erratic, or if the trend of results or an apparent change
in material characteristics indicates that the frequency
should be increased.

600 INSPECTION OF FOUNDATION PILE AND

CAISSON CONSTRUCTION!
601 Piles

601.1 Pile Receiving, Handling, and Storagpe.
Inspections shall be performed to verify that the speci-
fied material has been received and to verify the|ade-
quacy and proper handling techniques. These
inspections shall include the following;:

(a) receiving inspection
(b) inspection of handling procedure to verify| that
proper lifting points and lifting techniques are us¢d

deleterious materials and voids and in compliance with
specified requirements

(d) inspections to ensure that the subgrade is free of
excess moisture, snow, frost, or frozen lumps

(e) inspections to verify that subgrade preparation
meets specified requirements

(f) documentation of the inspections required by
paras. 504(a) through (e) of this Subpart shall be verified
as being complete and indicating that all inspection
results are satisfactory

66

(c) inspection of storage procedure to verify that suit-
able storage areas have been designated, that blocking
is adequately and properly located, and that piles can
be rehandled without damage

(d) inspection of procedure for transporting piles
from storage area to driving location to verify that

! Applicable for nonreactor containment structures only. This sec-
tion is not applicable to reactor containment structures because
piles and caissons are typically not used for U.S. commercial
nuclear reactor containment structures.
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Table 506 Required In-Process Tests For Compacted Fill
Material Requirements Test Method Test Frequency
Soil Moisture-density relationship ASTM D698 or D1557; Method At least one for each soil type and

of soils or maximum-mini-
mum index density of soils

Grain size

A, B, C, or D, or ASTM D4253
and D4254, as specified

ASTM D422 hydrometer or sieve,

as appropriate

whenever soil type visually changes or

is otherwise questionable

One for each density relationship test

Plasticity index

Soil moisture

Field density test

ASTM D4318

ASTM D6938 or ASTM D2216,

One for each density relations
and when volume change
characteristics are question

One for each field density test

hip test
ble

and when

as specified (ASTM D6938 moisture content changes afe
shall be correlated to results questionable
obtained using ASTM D2216)
ASTM D1556 or D2167, supple- Test\as specified in owner’s specification

mented by ASTM D6938 or

with the following as minim

Lm:

Fines content ASTM D1140

D2937, as specified

(a) one for every 2,000 yd*|of mate-
rial placed for mass earthworl
(b) one for every 1,000 yd*|of mate-
rial in relatively thin sections for canal
or reservoir lining
(c) one for every 200 yd? td 300 yd>
of backfill in trenches or surrounding
structures
(d) at least one test for every lift of
compaction operations on mass
earthwork
(e) one test whenever therelis a suspi-
cion of the quality of moisturg control or
effectiveness of compaction

One for each density relationship test
and every 100,000 ft? (9 290 m?)

GENERAL NOTE:
configlence in conformance with specification requirements.

proper support and lifting points are utilized, that
proger lifting techniqué\is used to position the pile for
driving, and that the'pile to be driven is undamaged
and [as specified

$01.2 Pile  Driving and Cast-in-Place Pile
Congtructioh.'Pile driving and cast-in-place pile con-
stru¢tion-shall be inspected to verify that the specified
piled axéproperly located from site baselines and eleva-

These test frequencies shall be considered minimum unless documentary test data are available to establis

adequate

for cast-in-place concrete piles shall be inspect¢d to ver-
ify the following;:
(a) the specified pile hammer is being usgd and is
operating at the required speed (blows/minute) and
stroke, if specified
(b) the pile being installed is the specified fype and
length
(c) the pile is installed within specified tolefances of

tion benches (located according to length and capacity),
that the surface from which the piles will be driven has
been properly prepared, excavated to the designated
driving elevation, and drained or dewatered, as speci-
fied, and that pile driving equipment in compliance with
the specification is available.

601.2.1 Installation of Wood, Steel, and Precast
Concrete Piles, and Cast-in-Place Concrete Piles With
Permanent Casing and Shell. The installation of wood,
steel, and precast concrete piles, and the shells or casing

67

locationsplumbandrotationorto-thespeeified batter
and tip elevation, and that the blow counts are as
specified

(d) the proper type of cushioning materials is used
between the hammer and the pile and to ensure that
piles are not being damaged during driving

(e) the follower used on piles with the final top eleva-
tion below the existing grade is compatible with the
driving characteristics of the pile

(f) the piles that are adjacent to the pile being installed
are checked for heave and reinstalled if required
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(g) the sequence of pile installation is as specified in
order to avoid displacement of piles in place

(h) documentation and reporting of any observed
damage to adjacent structures that may have been
caused or worsened due to pile-driving operations

(i) drilling and jetting are only done when specified
and are performed in accordance with the specifications

(j) complete records are made of pile driving
resistance

ASME NQA-1-2012

601.2.5 Inspection of Concrete Construction. Con-
crete construction of cast-in-place piles and protective
concrete cast around piles shall be inspected in accor-
dance with section 700 of this Subpart.

601.2.6 Test Piles. Test piles shall be inspected to
verify that
(a) load tests are made on piles driven or cast-in-place
in the same manner as production piles

) with

60112.2 Concrete Placement in Cast-in-Place Piles
With Pejmanent Casing. Prior to concreting cast-in-
place cohcrete piles, inspection shall be performed to
verify the following:

(a) thg casing has not buckled or ruptured

(b) thg casing is straight

(c) thg casing is dewatered and cleaned to the tip
elevatior

(d) th¢ reinforcement is installed and positioned as
specified and is secured against displacement during
concreting

(e) thd volume of concrete used is consistent with the
estimatefl required volume

The placement of concrete in the pile casing shall be
inspectedl to verify that it conforms with paras. 705 and
707 of tHis Subpart, as applicable.

601)2.3 Concrete Placement for Cast-in-Place Piles
Without Permanent Casing. The construction of cast-in-
place piles without permanent casing shall be inspected
to verify| the following;:

(a) thg volume of concrete used is consistent with the
estimatefl required volume

(b) th¢ method for withdrawing the casing will not
cause separation of the pile concrete, nor alter the posi-
tion of the reinforcing steel

(c) thd method for withdrawing the'casing during the
placing pf the concrete maintains a-level of concrete
sufficiently above the bottom ofthecasing to avoid sepa-
ration of the pile concrete,s0il’ intruding or necking
down th¢ concrete pile, and'mi6vement of the reinforcing
steel, if placed

(d) the placement of concrete in the pile casing con-
forms with paras: 705 and 707 of this Subpart

(e) grquting preSsure or compaction energy used to
form the pilé-is* specified

601l . . . )
posite piles and the splicing of piles with the specified
section above and below the splice shall be inspected
to verify the following;:

(a) the top section is properly aligned with the bottom
section

(b) the splice interface is clean and is properly pre-
pared and spaced for application of the splicing material

(c) the pile is at the specified temperature limits for
splicing and that the splice is installed in accordance
with applicable standards and specifications
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the applicable paragraphs above

(c) the performance of load testing and integrity|test-
ing is in accordance with ASTM D1143, Methdd of
Testing Piles Under Static Axial Compressive Loagl

602 Caissons

602.1
verify that
(a) caissons are correctly)located
(b) the caisson shaft i§ straight and plumb, or tp the
specified batter, and_suitable means are employqd to
maintain the shaftdiameter
(c) the bottomvof the caisson is at the specified eleva-
tion and isJevel, or is excavated in steps as necessary to
providelevel and uniform bearing over the full basearea
(d)_there are no unacceptable voids, caverns, or strata
of compressible material below the bottom of the cafsson
{e) underreamed caissons have the specified bottom
diameter and side slope
(f) the rock socket of drilled-in caissons is the speci-
fied diameter and depth
(g) theshear rings of friction caissons are the spedified
size and spacing

602.2 Caisson concrete construction shall be
inspected in accordance with section 700 of this Subjpart.
Also, the performance of load testing and integrity/|test-
ing shall be conducted in accordance with specjfied
requirements.

In addition, caisson concrete shall be inspectdd to
verify that

(a) all loose soil has been removed from the bottom
of the caisson excavation prior to concreting

(b) the caisson excavation has been dewatered of
approved means of placing concrete underwate}
employed

Caisson excavation shall be inspectgd to

that
are

e the
bottom of the casing while it is being withdrawn to avoid
soil intrusion or necking down of the concrete shaft

(d) method of withdrawal of the casing prevents voids
in or separation of the concrete shaft

(e) approved methods of proportioning and placing
concrete are employed in slurry-stabilized caisson to
prevent segregation or mixing with slurry and to ensure
specified concrete strength

(f) the volume of concrete used is consistent with the
estimated required volume
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603 Required Qualification Tests

The required qualification tests are as follows:

(a) Wood piles shall conform to specifications such
as ASTM D25, and AWPA C3, and ASTM D1760 for
wood preservation treatment.

(b) Steel piles shall conform to specifications such as
ASTM A252 for pipe, and ASTM A6 and A36 for struc-
tural shapes.

(c

Concrete pi]pc (prpr‘aqf cast in p]arp and pre-

PART Il, SUBPART 2.5

hardware) to verify protection against excessive corro-
sion, contamination, and physical damage

703 Measuring, Mixing, and Transporting Equipment

Concrete batching and mixing facilities shall be certi-
fied to be in accordance with the requirements of the
National Ready-Mix Concrete Association (NRMCA).
Inspections shall be performed prior to and during the
production of concrete to verify the adequacy and

stregsed) shall conform to approved specifications used
in thie manufacturer’s certification (e.g., ACI 543, Design,
Manufacture, and Installation of Concrete Piles), or as
spedified.

INSPECTION OF CONCRETE CONSTRUCTION
General

700
701

Infspection of concrete construction shall include
insppction of preparations for concreting, as well as in-
prodess inspections of concrete measuring, mixing,
transporting, placement, curing, and protection to
ensyre conformance to specified requirements. The
insppction of pretensioning or post-tensioning systems
shal] be included, if applicable. The inspection shall fol-
low| ACI Standard 311.4R, Guide for Concrete
Inspection, and PCI MNL-116 and MNL-117.

702

Inppections shall be performed to verify the adequacy
and [proper maintenance of material storage conditions
and|handling techniques. These inspectiohs shall
inclyde the following:

(a} inspection of cement storage facilities to verify
weathertightness, cement temperature, and the absence
of Iymps, and review of records te-verify type and age
of cgment

(b} inspection of aggregate stockpiles to verify that
(1) handling techniqués are not resulting in
segregation
(2) storage and.handling adequately prevent con-
tamination with deleterious substances or mixing with
other aggregates
(3) specified temperature and uniform moisture
contfol are-maintained
(4)_tse of frozen materials is prevented

Protection of Materials

(clinspection of 2 > storage 3
facilities to verify that deterioration and contamination
are prevented and that admixtures are protected from
freezing

(d) inspection of water sources and cooling and heat-
ing facilities to verify the specified water quality and to
ensure that the specifications for concrete temperatures
are met

(e) inspection of reinforcing material, embedments,
and prestressing systems materials (wire, strand, ten-
dons, tendon tubes, and temporary or permanent anchor

69

proper operation of measuring, mixing,-arnd trans-
porting equipment in accordance with "ACI 304,
ASTM (C94, and the NRMCA Plant\Cert|fication
Checklist. These inspections shall inglude the fpllowing:
(a) inspection of measuring facilities for the pecified

accuracy of measuring, weighifig).and weight fecording
devices to control the following;:

(1) proportions of cémient, water, and aggregates

(2) quantities of admixtures

(3) aggregate moisture compensation

(4) mixing time

(5) temperature control, heating or cd
concrete

(6) method of adding water when batching light-
weight-aggregates in accordance with ACI Starfdard 301

(b)\inspection of central mix plant and trudk mixers

fef’wear of drum blades, availability of repolution
eounter and water-measuring devices, proper|speed of
rotation, and ability to mix concrete completgly in the
specified time.

oling of

704 Preplacement Preparations

Inspection of preparations for concrete placement
shall include the following:
(a) inspection of the compacted structural fill or
undisturbed soil to verify correct condition
(b) inspection and field testing, in accordance with
the specifications of all structural fill, undistugbed soil,
and rock surfaces that will be in contact with gtructural
concrete to verify surface cleanness, removalf of loose
rock and free water, correct contour, and specified sub-
grade condition
(c) inspection of previously placed concrete
proper joint preparation
(d) inspection of formwork to verify
(1) correct location and configuration, di

to verify

ensional
2 2 alork

(2) installation and integrity of water stops and
membrane waterproofing

(3) condition of form material to produce the speci-
fied concrete finish, installation of ties, anchors, bracing,
shoring, and supports to prevent movement during con-
crete placement

(4) correct location and dimensions of blockouts,
proper form coating, and cleanness inspection of forms
for tightness and placement of grout and vent pipes
when preplaced aggregate concrete is used
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(e) inspection of reinforcing steel, prestressing com-
ponents (if applicable), and other embedded items to
verify

(1) correct size, number, material (ASTM bar speci-
fication), location, position, cleanness, and leak tight-
ness, if applicable

(2) proper stringing and absence of physical dam-
age to pretensioning strands or tendons

(f) inspection of mechanical reinforcing bar
operatiohs to verify conformance to the requirements or
para. 712 of this Subpart

(g) indpection by use of a mandrel or similar device
to ensurg that the tendon conduits are open and remain
open dufing the concrete placing operation

(h) indpection of pretensioning load cells and pressure
gages fof accuracy and calibration, if applicable

(i) inspection of pretensioning system strand vises
for clearness, proper lubrication, wear, distortion, and
cracking} if applicable

(j) inspection of the pretensioning operation, if appli-
cable, to|verify

(1) fnitial tensioning of each strand to eliminate
slack angl to provide a uniform initial stress condition
in all strpnds prior to final stressing

(2) proper measurement and correlation of jack
pressure| (or load cell reading) and strand or tendon
elongatign

(3) proper correction for elongation losses, due to
strand sljppage in the rises and movement of anchorage
abutments

(k) ingpection of groundwater control, as specified

() inspection for embedments

Documentation of the inspections required by paras.
704(a) through (1) of this Subpart shallibe verified as
being complete and indicating that all inspection results
are satisfactory.

705 Corjcrete Placement

Inspeqtion of concrete)placement shall be performed
to verify| the following:

(a) spgcified tests-of concrete have been performed

(b) adherencé\to”specified requirements for class of
concrete/ timie-of placement from batching, mixing revo-
lutions, tate of placement, lift height, placing sequence,

ASME NQA-1-2012

706 Finishing and Repairs

Inspections shall be performed to verify that specified
finishes are obtained, i.e., wood float, steel trowel, as
cast, or other type. After forms have been removed,
inspections shall be performed to verify that the formed
surfaces have been repaired and finished in accordance
with specified requirements.

Any indication of honeycomb, voids, or contamina-
ion h nstruction joint, shall xplored

mine the extent of such voids or contaminatien Appro-
priate repairs shall be made. Noncosmetic ¥épairs, such
as those extending behind reinforcement, or dampged
induced by loading or other type of stiess, shall lpe as
directed by the responsible design organization if not
covered by approved repair procedures.

707 Curing

Qualification tests shall be performed on liguid
membrane formingicuring compounds and s
materials for concrete curing for compliance with
ASTM C309 orlASTM C171, as applicable.

Inspections¢hall be performed throughout the speci-
fied curing\period to verify the following:

(a) correct curing method is used, i.e., use of por;ﬂing,
fog sptay, wet burlap, curing compound, or other npeth-
ods‘in accordance with specified requirements

(b) concrete is kept continuously, i.e., not periodigally,
wet during the entire curing period, if one of thd wet
curing methods is used

(c) membrane curing compounds are specifigally
approved for use prior to application

(d) curing temperature is maintained within spedified
limits during the entire curing period

(e) shoring and forms are left in place, and prgcast
concrete members are left in the forms until confrete
has reached specified strength necessary to preclude the
possibility of damage from construction loads

(f) concrete test cylinders are subjected to the game
curing process as the placed concrete when field-qured
cylinders are required to evaluate curing methods|

708 Stress Transfer of Pretensioned Members

If applicable, inspections shall be performed to vierify
the following;:
(a) the concrete cl‘rpngfh as indicated bv test ry]in-

concrete temperature, and hot or cold weather concret-
ing practice (ACI Standard 305 or 306, respectively)

(c) proper use of adequate conveying and placing
equipment

(d) materials harmful to the concrete are not used in
covering or placing the concrete

(e) adequate concrete consolidation equipment and
technique of operation (ACI Standard 309)

(f) neither embedded items are disturbed nor forms
are displaced

ders, is in accordance with the specified transfer strength
prior to the transfer of prestressing load to the member

(b) stress transfer is performed within the specified
temperature limits for heat-cured members

(c) forms, ties, inserts, hold downs, or other devices
that would restrict longitudinal movement of the mem-
ber(s) are removed, or loosened in a specific sequence
to or in conjunction with stress transfer

(d) the stress transfer is performed following an
approved stressing procedure and sequence
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709 Post-Tensioning

Inspections shall be performed prior to and during
post-tensioning, if applicable, to verify the following:

(a) the concrete strength, as indicated by test cylin-
ders, is in accordance with the specified strength at the
time of prestress or at the time of post-tensioning.

(b) the tendons and tendon ducts of ungrouted ten-
dons have been treated with the specified lubricant, or

PART Il, SUBPART 2.5

(a) for concrete materials: unit weight/yield

(b) for aggregate materials
(1) unit weight of aggregate

(2) fixed water and iron content of aggregate only

for radiation-shielding concrete
(3) organic impurities
(4) flat and elongated particles
(5) lightweight particles
(6) specific gravity and absorption

corr qinn-inhihi’ring rnmpmmd prinr to tendon instal-
lation.

(c] the tendons are tensioned (from both ends if so
spedified) in accordance with the specified prestressing
seqyence.

(d) there is proper measurement and correlation of
jack [pressure (or load cell reading) and tendon elonga-
tion|as well as proper correction for elongation, or pre-
stregs seating losses.

(e] the anchorage details (buttonheads, friction grip,

wedge grip, threaded, etc.) are in accordance with the
spe¢ified requirements both prior to and after
tensjoning.
(f] the grouted tendon ducts are free from excessive
moigture prior to grouting. The grout material and the
groyting operation are in accordance with specified
requiirements.

710| Shipping and Handling of Precast Concrete

Members

Inbpections shall be performed prior to and durihg
erecfion to verify that

(a}) members are handled only by means of approved
devikes at designated locations or pick-up“points

(b} suitable foundations are provided for storage of
prechst members

(c] stacked members are separated and supported by
batt¢ns placed across the full width of the designated
bearjng points

(d) cracking, spalling, and other defects caused by
shipping and handling’ef/the precast members do not
excepd the specifiedslimits

711

Infprocess\tests shall be performed during the course
of cpnstriiction to maintain control of structural, pre-
stregsed, and precast concrete. The tests that are required
and sl 73 a i S
Boiler and Pressure Vessel Code, Section III, Division 2
(ACI Standard 359) and Code Requirements for Nuclear
Safety-Related Concrete Structures (ACI 349-06) and
Commentary (ACI Standard 349), except as follows:

The ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359) test frequen-
cies for the following tests shall be considered minimum,
unless current documentary test data are available to
establish adequate confidence in conformance of materi-
als to specified requirements:

In-Process.Tests on Concrete
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(7) Los Angeles abrasion
(8) potential reactivity
(9) soundness

The reduction of frequency of testing’ must
mented, and referenced documentafion must
sentative of the material currently being certi
the results of prior testing.

Additionally, mixing @dter and ice, if not
shall be tested per the fequirements and frequ
ASTM C1602, Standard Specification for Mixi
Used in the Prodiuction of Hydraulic Cement
for effect on compressive strength, deviation

be docu-
be repre-
fied with

potable,
encies of
hg Water
oncrete,
on time

of set, chloride content, sulfate content, total dlissolved

solids, and alkalies.
In-process tests shall be performed more fj
if test'résults are erratic or if the trend of results

anZapparent change in material characteristicq

In-process tests shall be performed on sampl
crete aggregates designated for constructig

equently
indicates

bs of con-
n use to

ensure they conform to specifications prior to

1se. Peri-

odic correlation tests shall be conducted to e1

Samples for in-process tests of concrete shallfbe taken
following the procedures of ASTM C172, except as
defined herein regarding location of sampling. No water
or other ingredients may be added to any concrlete batch
after obtaining the in-process sample. Samples|shall not
be taken from concrete deposited in the form. Except
as noted below, the sampling point for taking im-process
test samples of plastic concrete shall be perfprmed at
the placement point or other points coincident thereto.

For sampling purposes, delivery point and pllacement

concrete
vifrg 7 - m vari-
ance in slump; 1.0% maximum variance in air content).

Where conveyance systems with the potential of sig-
nificantly altering concrete properties are employed, cor-
relation testing shall be conducted daily to establish
concrete properties needed at the delivery point to pro-
vide concrete as specified at the point of placement.
Correlation testing shall be repeated whenever the
equipment or conveyance delivery configuration signifi-
cantly changes or whenever concrete quality is in
question.
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Where correlation tests of slump, air content, or tem-
perature of concrete placed by a conveyance system
show changes beyond specified allowances, repeat cor-
relation testing every 100 yd® (75.6 m®) or until changes
return to allowable limits.

712 Mechanical Splice Testing

The mechanical splice testing for permitted splice sys-
tems shall be done in accordance with the requirements

ASME NQA-1-2012

materials are used, proportioned properly, placed cor-
rectly, and cured properly to achieve the specified com-
pressive strength.

803 Assembly and Erection

Assembly and erection operations shall be inspected
to verify compliance with installation procedures and
work instructions. Alignment operations shall be carried
out early enough and as often as is necessary as erection

of the AQME Boiler and Pressure Vessel Code, Section 111,
Division|2 (ACI Standard 359) and Code Requirements
for Nuglear Safety-Related Concrete Structures
(ACI 349-06) and Commentary (ACI Standard 349).

713 Welded Reinforcing Bar Splices

Weldefl reinforcing bar splices shall be subject to the
requirenjents of para. 805 of Subpart 2.5, except that
provisions of the ASME Boiler and Pressure Vessel Code,
Section [II, Division 2 (ACI Standard 359), shall also

apply.
714 Belding of Reinforcement

Bending of reinforcing bars shall comply with provi-
sions of|the ASME Boiler and Pressure Vessel Code,
Section| III, Division 2 (ACI Standard 359),
Section C-4320. Field bending of bars partially embed-
ded in det concrete shall not be permitted except as
specificplly approved by the responsible design

organizajtion.

INSPECTION OF STEEL CONSTRUCTION
eral

360, Specification for Structural Steel
, shall include inspection of assembly and erec-
tion opetations, fastening or connecting operations such
as high ptrength bolting and welding, and finishing
operatiops such asscleaning and protective painting or
coating.

Inspeqtion-of;steel construction shall include inspec-
tion of refated-items, such as anchor bolts and baseplates,

£

progresses to ensure that specified requirements arefmet.

Particular attention shall be given to verificatien’gf the
condition of contact surfaces of friction-typeconnections
and bolt hole alignment. Correction of fabrication efrors
shall be closely controlled to prevent gofrection of mis-
aligned holes by reaming in excess of'AISC tolerahces.
Burning of bolt holes is not permitted. Equipment used
in connecting operations shdll’ be inspected to vierify
conformance with specificatien requirements. For exam-
ple, air compressors shall-be of sufficient capacify to
maintain the requireé operating pressures for infpact
tools.

Control and /monitoring of type of contact sufface
coating (to provide adequate friction in slip critical
joints) shall*be conducted.

804 High Strength Bolting

Installation of high-strength bolts shall be in afcor-
danhce with Research Council on Structural Connections
(RCSC), Specification for Structural Joints using
ASTM A325 or A490 Bolts and with AISC N690,
Specification for Safety-Related Steel Structurep for
Nuclear Facilities. Manufacturer’s certifications for polt-
ing materials shall be provided with each lot recefved.

For snug-tight installations, the inspector shall vrify
that proper bolting materials are used and that all jplies
of metal are brought together. Snug condition shdll be
verified by checking 10% or a minimum of two bolts at
each connection, whichever is greater.

For fully tensioned connections, a calibrated tenpion-
measuring device shall be required at all job siteg. As
verified by the inspector, the contractor shall defnon-
strate that required tension is achieved by the spedified
or selected installation method being employed.

Procedures for verifying tension installation|
establishing a job inspection torque for checking installa-
tions in question shall be as given in the AISC document

and

that mak
installed as part of the structural concrete work.

L £ 1] £ 4 £ pa |
o pParorTthneStupporang—Stracrare—ana

802 Supporting Structures

Prior to erection of steel, anchor bolts, baseplates, and
other structural embedments shall be checked for correct
orientation, spacing, and elevation. Baseplate surfaces
and supporting concrete surfaces shall be checked to
verify satisfactory conditions for grouting.

Grouting of baseplates, beam pockets, etc., shall be
controlled and inspected to verify that only specified

72

reterenced above. The inspector shall monitor the instal-
lation of fully tensioned bolts to verify that the selected
installation procedure is properly applied, proper bolt-
ing materials are used, and all plies of metal are brought
together.

For turn-of-the-nut installations, a marking system
shall be employed that allows confirmation of proper
rotation from the snug-tight condition.

804.1 Inspection of Bolting. Inspection of bolting
shall include visual inspection of bolting operations and
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torque wrench inspection of completed connections.
Connection points shall be visually inspected for the
following items:

(a) bolts are long enough as indicated by the point of
the bolts being flush with or outside the face of the nuts

(b) correct type bolt is used as indicated by the manu-
facturer’s marking on the head

(c) torque has been applied as indicated by the bur-
nishing or peening of the corners of the nut

PART Il, SUBPART 2.5

These procedures shall provide for acquisitions and
preparation of inspection and test data for prompt evalu-
ation against acceptance criteria, operating limits, and
performance standards. The data processing procedures
shall provide for on-the-spot evaluation to determine
the validity of the inspection and test results and the
appropriateness of continuing the inspection or test. The
data shall be analyzed and evaluated to verify complete-
ness of results and achievement of inspection and test

(d) turning elements are on the correct face; properly
sizedl washers are used when required

Bglt tension inspection shall be as specified in the
RCS[C Specification and with AISC N690, Specification
for Jafety-Related Steel Structures for Nuclear Facilities.
In afldition, during the initial phase of bolting opera-
tiong, all bolts tightened by each bolting crew shall be
chedked until the results are consistently acceptable.

D4.2 Inspection Tools and Procedure. Hand torque
wrehches used for inspection shall be controlled in
accopdance with Part I and shall be calibrated at least
ly, more often if deemed necessary. Impact torque
ches used for inspection shall be calibrated at least
daily. Feeler gauges used for inspection of direct-

prior to start of welding, preheat and interpass
berature requirements) filler metal, control of distor-

bld repairs necessitated by visual or nondestructive
inations shall be made in accordance with the pro-

o1nal W d )
repair procedure and reinspected by the same method
that disclosed the repairable defect. All weld repairs
necessitated by nondestructive examination shall be
documented.

900 DATA ANALYSIS AND EVALUATION
901 General

Procedures shall be established for processing inspec-
tion and test data and their analysis and evaluation.

73

objectives; and to identify additional inspedtion and
tests required, and necessary changes to the irf$tallation
inspection or test procedures. Inspection'and tgst results
that include inspection and test data, togeth¢r with a
report of data analysis and evaluation, shall be provided
as specified in section 1000 of(this Subpart. When test
data are found to not meet-acceptance critefia, steps
shall be taken to assess ¢he implications of guch and
take appropriate corrective and preventive measures.

902 Concrete and Mechanical Splice Test Dafa
Evaluationc@and Analysis

902.1 Evaluation of Concrete Test Results. Ptandard
deviatiofidata shall be developed, evaluated, Td main-
tained\for permanent records in accordarfce with
ACT'Standard 214. Concrete quality and accepfance cri-
teria shall conform to the requirements| of ACI
Standard 318, Chapter 4.

902.2 Evaluation of Mechanical Splice Test Results.
The evaluation of mechanical splice test result$ shall be
in accordance with ASME Boiler and Pressufe Vessel
Code, Section III, Division 2 (ACI Standard 3%9).

902.3 Evaluations of Aggregate Test Result§. When
any aggregate tests specified fail to meet the ppecified
requirements, two additional tests shall be made from
samples of the same lot of aggregate. If ong or both
of the two additional tests fail to meet the ppecified
requirements, the data shall be submitted to the respon-
sible engineering organization for evaluation ar|d correc-
tive action.

903 Steel Construction Test Data Evaluation jand

Analysis
This data shall be evaluated for conformance
specifications of the AISC M011, Manua

and AWS D uctural Weldin

fo project
of Steel
p Code —

904 Soils Test Data Evaluation and Analysis

This data shall be evaluated daily during progress of
the work for conformance to project specifications. The
control techniques given in the specifications, such as
specific test methods for the type of soil compacted,
shall be verified. Data shall include determination of
parameters specified, including use of proper materials,
amounts and uniformity of soil moisture, and thickness
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of layers being placed. In-place compacted fill density
shall be determined using standard approved methods
and the results evaluated for compliance to specified
requirements. Data shall include verification that the
soils are fully compacted or consolidated to contours
and the grades specified. When statistical methods are
required by the specification, the desired level of confi-
dence shall be specified.

1000 RECORDS

Record copies of procedures, reports, personnel quali-
fication records, test equipment calibration records, test
deviation or exception records, and inspection and
examination records shall be prepared. These shall be
retained with other project records as required by code,
standard, specification, or project procedures.

74
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SUBPART 2.7
Quality Assurance Requirements for Computer Software for
Nuclear Facility Applications

100| GENERAL

Sybpart 2.7 provides requirements for the acquisition,
devg¢lopment, operation, maintenance, and retirement of
softyvare. The appropriate requirements of this Subpart
shall] be implemented through the policies, procedures,
planks, specifications, or work practices, etc., that provide
the framework for software engineering activities.
SubIart 2.7 supplements the requirements of Part I and

shall be used in conjunction with applicable
Reqtiirements of Part I when and to the extent specified
by the organization invoking the Subpart.

101

The scope of software engineering activities include
the following elements, as appropriate:

(a} software acquisition method(s) for controlling the
acqyisition process for software and software services

(b} software engineering method(s) used to manage
the goftware lifecycle activities

(c] application of standards, conventions, and.other
work practices that support the software lifeeycle

(d) controls for support software used t0 develop,
opetlate, and maintain computer progranis

Software Engineering

102 | Definitions

accepptance testing, also known as software validation: the
prodess of exercising or evaluating a system or system
component by manual orlautomated means to ensure
that it satisfies the specified requirements and to identify
diffdrences betweenexpected and actual results in the
opetrating environient.

baselyne: a specification or product that has been formally
revi¢gwed afidvdgreed upon, that thereafter serves as the
basi$ fofuse and further development, and that can
be changed only by using an approved change control

at which
A test or

control point: a point in the software lifecyelé
specified agreements or control (typically
review) are applied to the software ¢enfiguratfon items
being developed, e.g., an approved. baseline qr release
of a specified document or computer prograny.

error: a condition deviating from an established[baseline,
including deviations fromivthe current approyed com-
puter program and its-baseline requirements.

operating environmerit: a collection of software, firmware,
and hardware elements that provide for the g¢xecution
of computer programs.

regressiof/testing:! selective retesting to detect errors
introdticed during modification of the compfiter pro-
gram.or to verify that the modified computer|program
still meets its specified requirements.

Software design verification: the process of deterpnining if
the product of the software design activity fylfills the
software design requirements.

software development cycle:' the activities that b
the decision to develop a software product [and end
when the software is delivered. The software [develop-
ment cycle typically includes the following adtivities:

(a) software design requirements

(b) software design

(c) implementation

(d) test

(e) sometimes installation

gin with

software engineering:'
(a) the application of a systematic, disciplingd, quan-
tifiable approach to the development, operation, and
maintenance of software; that is, the applicatiof of engi-
neering to software
(b) the study of approaches as in (a)

process.

configuration management (software): the process of identi-
fying and defining the configuration items in a system
(i.e., software and hardware), controlling the release and
change of these items throughout the system’s lifecycle,
and recording and reporting the status of configuration
items and change requests.

configuration item:' a collection of hardware or software
elements treated as a unit for the purpose of configura-
tion control.

75

softoonTe Zifcuyulc.1 theperiod-of timrethat begis when a
software product is conceived and ends when the soft-
ware is no longer available for use. The lifecycle typically
includes a concept phase, requirements phase, design
phase, implementation phase, test phase, installation
and checkout phase, operation and maintenance phase,
and, sometimes, retirement phase. These phases may

! This definition has been copied or adapted from ANSI/IEEE
Std. 610.12-1990, Glossary of Software Engineering Terminology, with
the permission of IEEE.
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overlap or be performed iteratively, depending on the
software development approach used.

software tool:* a computer program used in the develop-
ment, testing, analysis, or maintenance of a program
or its documentation. Examples include comparators,
cross-reference generators, compilers, CASE (Computer
Aided Software Engineering) tools, configuration and
code management software, decompilers, disassem-
blers, editors, flowcharters, monitor test ca nerator.
and timing analyzers.

system sdftware:' software designed to enable the opera-
tion and maintenance of a computer system and its
associatdd computer programs.

testing (spftware): the process of

(a) opprating a system (i.e., software and hardware)
or systern component under specified conditions

(b) obgerving and recording the results

(c) mdking an evaluation of some aspect of the system
(i.e., sofyware and hardware) or system component in
order to|verify that it satisfies specified requirements
and to identify errors

test case:|a set of test inputs, execution conditions, and

ce with a specific requirement.

test plan| (procedure): a document that describes the
approach to be followed for testing a system or compo-
nent. Typical contents identify the items to be tested,
tasks to Qe performed, and responsibilities for the testing
activitieq.

200 GENERAL REQUIREMENTS

The fdllowing general requirementsshall be applied
to the spftware engineering elenients described in
para. 10} of this Subpart.

201 Do«

The a
describe

umentation

ppropriate software engineering elements,
l in para. 1010f this Subpart, shall define the
baseline Hocuments.that are to be maintained as records,
in accordlance with'Part I, Requirement 17. Although
multipl¢ doctimentation requirements are specified

within this.Subpart, they can be provided as separate
Or as Cco bhined documents

ASME NQA-1-2012

engineering method. The following two reviews are
required:

(a) One review shall consider the requirements
related to the activities of preparing the computer pro-
gram for acceptance testing. This review can be com-
bined with or be part of the software design verification.

(b) The other review shall provide assurance of the
satisfactory completion of the software development

includin n ing. This review can be
combined with or be part of software design verific
Individual(s) familiar with the design detail ‘and the
intended use of the computer program shall be‘inclfided
in the review.

Reviews shall identify the participants and their|spe-
cific review responsibilities. Documentation of refiew
comments and their disposition shall be retained juntil
they are incorporated into the‘updated software. (om-
ments not incorporated and their disposition shall be
retained until the software’is approved for use. When
review alone is not ddequate to determine if require-
ments are met, altertiate calculations shall be usefl, or
tests shall be developed and integrated into the agpro-
priate activitiés of the software development cyclg.

Tests performed in support of a review can be used
to complement acceptance testing. The tests and| test
results'shall be included in the acceptance testing docu-
mentation. Such tests shall be subjected to the game
criteria as the acceptance tests. These tests do not sybsti-
tute for performing the comprehensive, end of dev¢lop-
ment, acceptance test.

203 Software Configuration Management

In addition to the requirements of Pafgt I,
Requirement 3, software configuration managefnent
activities shall include the following;:

(a) The appropriate software engineering elements,
described in para. 101 of this Subpart, shall identify
when configuration baselines are to be established. Con-
figuration items to be controlled shall includp, as
appropriate:

(1) documentation (e.g., software design require-
ments, instructions for computer program use/ test
plans, and results)

(2) computer program(s) (e.g., source, object, hack-

202 Review

The appropriate software engineering elements,
described in para. 101 of this Subpart, shall define the
control points and associated reviews. Reviews of soft-
ware shall ensure compliance with the approved soft-
ware design requirements. Although multiple review
requirements are specified within this Subpart, the
reviews may be performed and documented separately
or combined, as appropriate, to the defined software

76

up fites)y
(3) support software

(b) The software configuration change control process
shall include
(1) initiation, evaluation, and disposition of a
change request
(2) control and approval of changes prior to
implementation

(3) requirements for retesting (e.g., regression test-
ing) and acceptance of the test results
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204 Problem Reporting and Corrective Action

(a) Method(s) for documenting, evaluating, and cor-
recting software problems shall
(1) describe the evaluation process for determining
whether a reported problem is an error or other type of
problem (e.g., user mistake)
(2) define the responsibilities for disposition of the

problem reports, including notification to the originator
Of t}'o results of the evaluation

PART Il, SUBPART 2.7

(b) utilization of test plans and test cases as the
method of acceptance to demonstrate the capabilities
within the limitations

(c) instructions for use (e.g., user manual) within the
limits of the dedicated capabilities

The dedication process shall be documented and the
performance of the actions necessary to accept the soft-
ware shall be reviewed and approved. The resulting
documentation and associated computer program(s)

(b) When the problem is determined to be an error,
the method shall provide, as appropriate, for
(1) how the error relates to appropriate software
engiheering elements
(2) how the error impacts past and present use of
omputer program
(3) how the corrective action impacts previous
lopment activities
(4) how the users are notified of the identified error,
its impact; and how to avoid the error, pending imple-
mentation of corrective actions

The problem reporting and corrective action process
shall address the appropriate requirements of Part I,
Reqtiirement 16.

the

devyg

300

Sq
serv.
acqy

SOFTWARE ACQUISITION

ftware acquisition includes software or software
ces procured in accordance with Part I, or otherwisé
ired for use in activities within the scope of Part I.

301

Pdrt I, Requirements 4 and 7 for items_and services
shal] be applied to the procurement, of software and
softyvare services. The Purchaser,shall be responsible
for the appropriate requirements ‘of this Subpart upon
acceptance of the software or related item (e.g., program-
mable device). Procurement~documents shall identify
requiirements for Suppliét‘steporting of software errors
to thhe Purchaser and, as appropriate, the Purchaser’s
reporting of software-errors to the Supplier.

Procured Software and Software Services

302

Pz
Qua
[tem
software that has not been previously approved under
a program consistent with this Standard for use in its
intended application (e.g., freeware, shareware, pro-
cured commercial off-the-shelf, or otherwise acquired
software). The acquired software shall be identified and
controlled during the dedication process.

The dedication process shall be documented and
include the following:

(a) identification of the capabilities and limitations
for intended use as critical characteristics

Otherwise Acquired Software

rt I, Requirement 7, and Part II, Subpart 2.14,
ity Assurance Requirements for Commercial Grade
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shall establish the current baseline.
Subsequent revisions of accepted software|received

from organizations not required to follow) thi§ Subpart

shall be dedicated in accordance with this section.

400 SOFTWARE ENGINEERING METHOD

Software engineering niethod(s) shall be docfimented.
The selected software éngineering method shdll ensure
that software lifecyclée-activities are planned jand per-
formed in a tracéable and orderly manner. THe appro-
priate requirements of Part I, Requirement 3 shdll be met.

401 Software Design Requirements

technical
Subpart)

Software design requirements shall specify
and’software engineering (i.e., para. 101 of this
requirements, including security features (e.g. [vulnera-
bility protection, and cyber-security).? Identify| applica-
ble reference drawings, specifications, codes, sfandards,
regulations, procedures, or instructions that [establish
software design requirement test, inspectjon, and
acceptance criteria. Security requirements shalllbe speci-
fied commensurate with the risk from unaufthorized
access or use. Software design requirements|shall be
traceable throughout the software lifecycle.

402 Software Design

An integral part of software design is the dgsign of a
computer program that is part of an overal] system.
Thus, the software design shall consider the djomputer
program’s operating environment. Measures td mitigate
the consequences of problems, as identified|through
analysis, shall be an integral part of the design. These
potential problems include external and internpl abnor-
mal conditions and events that can affect the Jomputer
program.

: : re design
verification shall evaluate the technical adequacy of the
design approach and ensure internal completeness, con-
sistency, clarity, and correctness of the software design
and shall verify that software design is traceable to the
software design requirements. Software design verifica-
tion shall include review of test results. The software
design verification shall be completed prior to approval

2 See TEEE Std 7-4.3.2-1993, IEEE Standard Criteria for Digital
Computers in Safety Systems of Nuclear Power Generating Stations.
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of the computer program for use. The requirements for
the software design verification activity shall be docu-
mented in the software engineering method.

403 Implementation

The implementation process shall result in software
products such as computer program listings and instruc-
tions for computer program use. A review shall be per-
formed in accordance with para. 202 of this Subpart.

ASME NQA-1-2012

(c) computer system vulnerability protections
(d) problem reporting and corrective action
(e) in-use tests

(f) the configuration change control process

406 Maintenance

The appropriate software engineering elements, as
described in para. 101 of this Subpart, shall identify
how changes to the software are controlled. Typically,

404 Acgeptance Testing

The aqceptance testing activity shall demonstrate that
the computer program adequately and correctly per-
forms alll intended functions (i.e., specified software
design r¢quirements). Acceptance testing shall demon-
strate, ag appropriate, that the computer program

(a) pr¢perly handles abnormal conditions and events
as well gs credible failures

(b) dops not perform adverse unintended functions

(c) dops not degrade the system either by itself, or in
combination with other functions or configuration items

Accefjtance testing shall be performed prior to
approval of the computer program for use. Configura-
tion itenps shall be under configuration change control
prior to $tarting acceptance testing. Acceptance testing
shall be planned and performed for all software design
requirenjents. Acceptance testing ranges from a single
test of a|l software design requirements to a series of
tests pefformed during computer program develop-
ment. Pefformance of a series of tests provides assurance
of correc translation between activities and properfunc-
tion of irjdividual modules. Testing shall includé-a-¢om-
prehensifve acceptance test performed in the'operating
environment prior to use.

The tgst plans, test cases, and test-results shall be
ted, reviewed, and approyed-prior to use of

changes jhavenot caused unintended adverse effects in
the computer program, and to verify that a modified
system(s) or system component(s) still meets specified
software design requirements.

405 Operation

After the software is approved for use and installed
in the operating environment, the use of the software
shall be controlled in accordance with approved proce-
dures and instructions. These include, as appropriate

(a) application documentation (e.g., application log)

(b) access control specifications

changes are in response to any of the following:
(a) enhancement requests from the user corhm{nity
(b) revisions to software based on software d¢sign
requirements
(c) changes to the operating environmént and changes
to computer system vulnerability, protections
(d) reported software problemSithat must be corrgcted

407 Retirement

During retirement, support for the software prqduct
is terminated, and thé routine use of the software ghall
be prevented.

500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

As appropriate, the software engineering method,
software acquisition method, or both shall establish the
need for standards, conventions, and other reqyired
Wwork practices to facilitate software lifecycle actiyities
(e.g., software design and implementation activifies).
Standards, conventions, and other required work prac-
tices shall be documented.

600 SUPPORT SOFTWARE

Support software includes software tools and syptem
software. As appropriate, the software enginedring
method, software acquisition method, or both $hall
establish the need for software tools.

601 Software Tools

Software tools shall be evaluated, reviewed, tepted,
and accepted for use, and placed under configuration
control as part of the software development cycle| of a
new or revised software product. Software tools that do
not affect the performance of the software need npt be

In cases involving modifications of software products
using the software tools, the configuration of the support
software associated with that modification shall be man-
aged. Changes to the software tool shall be evaluated
for impact on the software product to determine the
level of reviews and retesting that will be required.

602 System Software

System software consists of the on-line computer pro-
grams used to provide basic or general functionality and
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facilitate the operation and maintenance of the applica-
tion computer program. Examples include lower level
software layers, assemblers, interpreters, diagnostics,
and utilities.

System software shall be evaluated, reviewed, tested,
and accepted for use as part of the software development
cycle of a new or revised software product. System soft-
ware shall be placed under configuration change control.

of rqviews and retesting that will be required.

PART Il, SUBPART 2.7
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SUBPART 2.8
Quality Assurance Requirements for Installation, Inspection,
and Testing of Mechanical Items for Nuclear Facilities

100 GENERAL

Subpdrt 2.8 provides amplified requirements for
installation, inspection, and testing of mechanical items.
It supplgments the requirements of Part I and shall be
used in [conjunction with applicable Requirements of
Part I when and to the extent specified by the organiza-
tion invgking Subpart 2.8.

101 Defiinitions

The fdllowing definitions are provided to ensure a
uniform understanding of unique terms as they are used
in Subpqrt 2.8.

checks: the tests, measurements, verifications, or controls
placed op an activity by means of investigations, com-
parisons| or examinations to determine satisfactory con-
dition, afcuracy, safety, or performance.

engineerifig limitations: restrictions that, if disregarded,
may resylt in damage to the item, shortening the life of
the item} or preventing the item from functioning, as
intended.

examination: an element of inspection consisting of
investigdtion of materials, components, supplies, and
services |to determine conformance to theose specified
requirenjents that can be determined by such investiga-
tion. Eamination is usually naondestructive and
includeq simple physical manipulation, gaging, and
measurement.

mechanidal items: parts, components, or systems that
function|primarily for pressure retaining, mass moving,
or heat ¢xchange purposes. Examples of mechanical
items arg rotating equipment (motors, pumps, blowers),
handling equipmént (cranes, hoists, conveyors), piping
systems [pipe, valves, hangers), fuel handling systems,
and wasfeteffluent systems.

202 Prerequisites

The following minimum conditions shall have peen
met, or evidence thereof shall be available'as applidable,

before the requirements set forth-in¢Subpart 2.§ are
applied:
(a) Qualification of individuals, organizations|and

procedures has been completedin accordance with the
requirements of applicable-codes and standards.
(b) Mechanical items‘\have been designed and ¢ngi-
neered in accordance with applicable codes, standprds,
and specifications
(c) Materials*have been selected and equipment has
been fabricated and assembled in accordance with the
design spegifications and the applicable published %des
and standards, the conformance to which has been flem-
onstrated by the responsible organization.
{d) Engineering limitations, as applicable, have peen
ihcorporated in the procedures and instructions. These
limitations and requirements shall include, as a fnini-
mum, installation, testing, and on-site fabrication|pro-
cesses such as cleaning, welding, nondestrudtive
examination, and parameters such as pressure, flow,
speed, load limits (static and dynamic), travel limits,
physical clearances, control and alarm settings, and ¢nvi-
ronmental and thermal limits, which are includdd in
design specifications, manufacturer’s data shgets,
instruction manual, and design reports.
(e) To substantiate paras. 202(b) and (c) of|this
Subpart, the following documents relating to the specific
stage of installation activity for the mechanical [item
shall be available at the work site:
(1) the latest applicable approved drawings
(2) equipment/design specifications
(3) manufacturer’s installation instructions
(4) installation procedures

200 GENERAL REQUIREMENTS

Measures shall be established and implemented for
documenting the necessary installation, inspection, and
testing to verify conformance to specified requirements.

201 Planning and Procedures

Planning and procedure preparation shall be in accor-
dance with the requirements of the Introduction to
Part I

80

(56) evidence of compliance by manufacturer with
purchase requirements, including quality assurance
requirements

(6) evidence that engineering or design changes are
documented and approved prior to installation

(7) records of inspections and tests during on-site
receiving, storage, and handling

(8) release of mechanical items for installation

(9) evidence that nonconformances have been satis-
factorily resolved or controlled
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300 PREINSTALLATION VERIFICATION
301 General

Prior to the actual installation of mechanical items,
there are certain preliminary inspections, checks, and
similar activities that shall be completed to verify that
the item and the installation area conform to specified
requirements, and the necessary resources are available
to ensure that the quality of the mechanical item will

PART Il, SUBPART 2.8

(f) Jigs, fixtures, and equipment for special processes,
if required, are available at the site and conform to speci-
fied requirements.

(g) Equipment for handling and placement of
mechanical items is available at the site and is adequate
to perform the work in accordance with specified
requirements.

(h) Warnings and safety notices appropriate to the
activity are posted.

be rﬂ:aintained as the installation proceeds.

The quality requirements and quality assurance
actigns that are necessary during installation shall be
revi¢gwed and planned so that they are understood by
resppnsible individuals.

302/ Identification

Checks shall be made to verify that the identity of
recefved mechanical materials and equipment has been
maiptained and is in accordance with the latest
appyoved drawings, equipment lists, specifications, and
established procedures. If these checks disclose apparent
loss |of identification, the identity shall be reaffirmed
priof to release for installation.

Clhecks shall be made to verify that a control system
for maintaining identification of mechanical items
thropigh installation has been established, including pro-
visigns for control of substitution or exchange of equip-
merft or materials. The procedures for control-of
idenfification shall provide a system of traceability~to
drawings, specifications, or other records when identifi-
catipn or markings must be destroyed, hidden, or
rem¢ved from an item.

303

Consistent with the installation_activities schedule,
insppctions or checks shall be performed to verify that
prodesses are ready when needed for use in the installa-
tion|of mechanical items: ‘Fhese inspections or checks
shalll include, but not\be limited to, the following
verifications:

(a) Approved\procedures, drawings, manuals, or
othef work instructions are provided to the installer at
the york site;

(b} Special instructions and checklists as required are
available at the installation area or attached to the item.

Installation Process Control

(i) Inspection hold/witness points are ideftified in
work instructions.
(j) The status of installation, inspeCtiohs, gxamina-
tions, or tests is clearly indicated ortidentified.
(k) The installation, inspection,jand testing spquences
are being maintained.
(I) Identification, appropriafe segregation, and dispo-
sition of nonconformingyitems are being maintained.
(m) As-built informiation is being captured jJand pro-
cessed.
(n) Documents such as installation recqrds and
inspection ard test reports are current, accufate, and
complete,

304 Physical Condition

Inspections or checks, as appropriate, shal] be per-
formed to verify that mechanical items at ingtallation
are in accordance with the specified requirenjents and
that quality has been maintained.

These inspections or checks shall include, bjit not be
limited to, the following verifications:

(a) Protective measures and physical integrity during
storage have been maintained in conformance with spec-
ified requirements.

(b) Nonconformances have been satisfactorily dispo-
sitioned or controlled.

(c) Items have been cleaned in accordance wjth speci-
fied requirements.

305 Installation Area Conditions

Inspections or checks, as appropriate, shal
formed to verify that conditions of the install
conform to specified requirements and precaut
been taken to prevent conditions that will gdversely
affect the quality of the items during installatign. These
inspections or checks shall include, but not bp limited

be per-
tion area
ons have

(c) Approved procedures and instructions for special
processes such as coating, welding, heat treating, and
nondestructive examination are available at the site.

(d) Where applicable, personnel, procedures, and
instructions shall have been qualified through the prepa-
ration of workmanship standards, samples, or mockups
that simulate actual job conditions.

(e) Installation preparations have been completed,
including such tasks as removal of packaging, condition-
ing, cleaning, and preliminary positioning.

81

to, verification of the following:

(a) Protection from adjacent activities is being pro-
vided, including implementation of appropriate exclu-
sion and area cleanness requirements.

(b) Protection from inclement weather and other
ambient conditions adverse to quality is being provided.

(c) Materials that may be deleterious to the mechani-
cal items being installed are controlled.

(d) Installation of the mechanical item will not
adversely affect the subsequent installation of materials
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and equipment, and repair or rework on any noncon-
forming items can be performed satisfactorily.

(e) Adequate permanent or approved temporary sup-
ports and mountings have been installed that will prop-
erly interface with the mechanical item.

(f) Controls for foreign material exclusion (FME) are
in place.

(g) Mating parts, such as couplings and flanges, are
properly positioned and conditioned.

ASME NQA-1-2012

(b) location and orientation of components
(c) leveling and alignment

(d) clearances and tolerances

(e) tightness of connections and fastenings
(f) fluid levels and pressures

(g) absence of leakage

(h) physical integrity

(i) cleanness

(h) Setvicing or maintenance activity related to instal-
lation hgs been performed.

400 INSTALLATION INSPECTIONS
401 Genperal

Checkjng and examination of testing activities shall
be perfofmed during the installation of mechanical items
to ensur¢ that the required quality is being obtained in
accordar]ce with prescribed procedures. These activities
shall be |performed in a systematic manner to ensure
surveillance throughout the installation process. A pro-
cedure ghall be provided for the coordination and
sequencing of these activities at established inspection
points ir] successive stages of installation.

A method shall be implemented to ensure that engi-
neering gnd design changes during installation are docu-
mented and controlled.

402 Pr

Inspe
controls

ess and Procedures Control

ions shall be made to verify that a system of
as been established and is being maintained
at the copnstruction site to ensure that

(a) theq applicable revision of approved precedures,
drawingp, and instructions is being followed

(b) quhplified and approved processes, materials, tools,
and othler equipment are being used by qualified
personngl

(c) thd
tions, or
tion rep

(d) th¢ installation, inspection, and testing sequences
are being maintained

(e) iddntification;appropriate segregation, and dispo-
sition ofnonconférming items are being maintained

(f) as-puilt-information is being processed

(g) indpeetion and test reports are current, accurate,

status of installation, inspections, examina-
tests is clearly indicated or identified in inspec-
rts

f—welding-operations-includingmaterials-and, pro-
cess controls, adequate purging, and the remiovpl of
purge dams on completion

(k) adequacy of protective measures to ensure
the item will not be damaged during installation

(I) adequacy of housekeeping, barriers, and prptec-
tive equipment to ensure that items.will not be dampged
or contaminated as a result of’adjacent activities

that

404 Installation Checks

Checks shall be petfofmed to verify that mechahical
items have been coftrectly installed and will fungtion
properly so thatthe initial starting of items and predper-
ational testing)cah proceed with a minimum amount of
problems and"delays. If construction or an assocjated
activity ‘affects the results of these checks, the chHecks
shall berepeated, if necessary, to ensure that the quality
has<not been adversely affected.

These activities shall include as appropriate, buf not
Be limited to, the following;:

(a) Procedures are prepared and approved to virify
correctness of installation and ability to functior] per
design.

(b) Proper greasing or lubrication has been
completed.

(c) Protection strainers are installed where necedsary.

(d) Rotation of prime movers is correct.

(e) Item is correctly valved and isolated.

(f) Casings, reservoirs, etc., are primed, vented
filled.

(¢) Piping system alignment is correct.

(h) Pipe hangers are installed per design.

(i) Seismic anchors and restraints are progerly
installed.

(j) Valve glands and packing are installed.

(k) Pneumatic lines are verified free of debris and

and

dry.

and conr

403 Inspection

Inspections of the work areas and the work in progress
shall be performed to verify that mechanical items are
being located, installed, assembled, or connected in com-
pliance with the latest approved drawings, manufactur-
er’s instructions, and procedures. Inspections performed
shall include as appropriate, but not be limited to, the
following;:

(a) identification

82
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(m) Pump seals and packing are properly installed.

404.1 Cleaning. Mechanical items shall be cleaned,
flushed, and conditioned according to applicable
requirements. Special attention shall be given to the fol-
lowing requirements:

(a) Chemical Conditioning. Procedures shall be pre-
pared including the scope, acceptance criteria, sequence,
temperatures, soak periods, and neutralizing solutions
to be used. Checks shall be made to verify that the proper
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chemicals at the designated strength and temperature
are being used in the conditioning operations.

Other operations shall be performed as specified in
para. 403.1(c) of this Subpart.

(b) Flushing. Procedures shall be prepared including
routes, boundaries, velocities and acceptance criteria,
restoration, and layup for high integrity systems, where
appropriate. Checks shall be made to verify that
mechanical items are being flushed in accordance with

PART Il, SUBPART 2.8

(h) Evidence of calibration of measuring and test
equipment has been determined.

405 Care of Mechanical Items

Items on which inspection and testing activities are
performed shall be protected from personnel traffic,
weather, and adjacent activities such as sandblasting,
acid cleaning, welding, jack hammering, chipping, burn-
ing, and stress relieving, which would adversely affect

spedified requirements so that contaminants or tlow
veldcities will not adversely affect subsequent
opetations.

Other operations shall be performed as specified in
paral 403.1(c) of this Subpart.

(c)] Process Controls. Checks shall be performed to ver-
ify that controls are functioning for the following:
(1) removal and installation of parts or components
such as metering devices, orifice plates, and valve inter-
nals| that are removed from the system to facilitate
flushing
(2) installation and removal of temporary strainers,
blind flanges, and piping
(3) isolation of sensitive instrumentation
(4) water and chemical quality
(5) acceptance data, specimens, or progressive sam-
ples) if required

Wihere appropriate for disassembly and reassembly
of mechanical items, procedures or instructions shall be
prepared or manufacturer’s technical manuals shall be
used to ensure adherence to match marks, protection of
seatg, and proper reassembly and to preclude damage
to tHe mechanical item.

404.2 Pressure Testing. Checks shall’be made to
verify that mechanical items are being pressure tested
in adcordance with specified requirements to ensure that
the gtrength and integrity of the;inhstalled systems or
portjons thereof conform to specified requirements. The
purpose of the test, scope, test boundary, duration for
insppction, acceptance Criteria, restoration, and layup
shal] be clearly established and documented. Checks
shal] include, but-nét be limited to, the following;:
(a) Appropriatepressures, temperatures, water chem-
istry} and présstire test cycles are established.
(b} Sufficient time at test pressure is specified to deter-
min¢ acceptance.

(c Qvision availa
instrumentation during hydrostatic testing.

(d) Ttems external to test boundary are protected to
prevent inadvertent overpressurization.

(e) Relief devices are controlled to prevent overpres-
surization.

(f) Gagging and ungagging of relief valves has been
performed.

(¢) Piping and equipment supports have hydrostatic
pins installed where applicable for testing and are to be
removed upon completion of testing.

the quality of the item Of test results. Such potection
shall be provided through good cleanlirless and
housekeeping practices, temporary packaging] erection
of barriers, protective covers, and walkways, as fequired.
Temporary use of equipment or.facilities to which this
Part applies, which are to become part of the cgmpleted
project, may be desirable. Authotization for sych usage
shall be as provided fordn the contract or by written
approval from the responsible organization. Such tem-
porary use shall not-subject the mechanical [items to
conditions for which they were not designed.
The temporar§)use authorization shall inclyde
(a) conditiehs of use or operation
(b) maintenance requirements
(c) ihspections and tests as required to maintain oper-
ability_and quality during the period of tempg¢rary use
of¢item
When temporary use is completed, condition}s of tem-
porary use shall be evaluated to verify that the perma-
nent equipment continues to satisfy specified
requirements.

500 SYSTEMS TURNOVER INSPECTION AND
TESTS

501 General

Following the installation of mechanical ifems, the
checking, inspection, and testing activities shall be per-
formed to verify that the completed systems afe in con-
formance with specified requirements. This {s a final
verification that the requirements defined by [licensing
commitments, drawings, specifications, and ofher con-
tract documents are reflected in the completed installa-
tion. Itis also a time to verify that field modificafions and
other changes made and controlled during ingtallation
activities have been incorporated in the|as-built
documents.

ontrols-sha = ation, docu-
mentation, and resolution of nonconformances dis-
closed by inspections or tests.

Tests shall be conducted on completed plant systems.
Test procedures shall identify prerequisites for system
testing including required completed construction activ-
ities. The test procedures shall identify and describe any
temporary or simulated condition or equipment. If not
previously planned, a documented notice shall be pre-
pared and issued with approval of the responsible organ-
iztaion stating the substitutions that existed for the test.
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Written verification shall also be provided that tempo-
rary installations have been satisfactorily replaced by
permanent installations.

Checks and inspections shall be performed to verify
the operational readiness and completeness of compo-
nents and systems. These systems or partial systems
shall be identified, tagged, and released for operational
testing. These checks and inspections shall be performed
to verify the following as a minimum:

ASME NQA-1-2012

(¢) handling equipment (load tests of cranes, hoists,
conveyors, hooks, handling adapters, and accessories)

(h) containment systems

(1) air handling systems

(j) fuel storage and handling systems

(k) reactor component handling systems

(I) instrument air systems

(m) fluid service systems

(1) waste effluent systems

(a) Equipment and materials have not sustained
external [physical damage.

(b) Th installation has been made in accordance with
specified requirements.

(c) Allnonconforming conditions have been satisfac-
torily digpositioned.

(d) Infernal and external restrictions and obstructions
to flow gnd full travel have been removed.

(e) Supports and restraints are properly installed.

(f) Intprfacing connections with adjacent systems are
compatilple.

(g) Orfiginal materials and component identification
have be¢n preserved with provisions for traceability
throughgut the installed systems.

(h) Safety features such as interlocks, cable separa-
tions, guards, warning devices, and lockouts have been
installed} are being used, and comply with applicable
codes anyd regulations.

(i) Temporary connections, such as jumpers and
bypass lines, and temporary trip points of control equip-
ment arq identified and documented so that their final
condition can be verified.

(j) Syqtem water chemistry is appropriate for.opera-
tional tepting.

(k) External surface chemistry requirements have
been majntained.

(I) Pemits and authorizations have been obtained.

502 Prepperational Testing

This tg¢sting involves the 'operation of all items in a
system(s) or partial systemi(s) to ensure that operation
is in accgrdance with\the design criteria and functional
requirenjents. The testing shall include, but not be lim-
ited to, the followihg:

(a) sygtems-integrity

(b) in-liné ‘instrument installation is consistent with

(0) auxiliary building systems
Where mechanical equipment and systems,intefface
with, and their operation must coordinate with, nofume-
chanical equipment or systems, the test performed phall
include verifying the compatibility of interfacing equip-
ment and functions.

503 Cold Functional Tests

Typically, a nuclear faéility will have a cold stdrtup
process where nonradigactive materials or gase$ are
used to check the system, followed by a hot stqrtup
when radioactivéumnaterials are used. These tests fdllow
preoperational testing of individual systems, including
reactor coolant systems. This testing shall be perfofmed
to obtain.Operational data of equipment and maximum
allowable'simultaneous operation of interfacing sysfems
and equipment, and the final verification of functfonal
performance of these systems.

503.1 Reactor Coolant System Hydrostatic Tesks.
As applicable to reactor system type, hydrostatic [tests
to verify conformance to specified requirements, when
performed on the reactor coolant system, shall indlude
all or parts of connected systems that cannot be isojated
from the test pressure. The applicable test requirenjents
are contained in Section III of the ASME Boiler| and
Pressure Vessel Code.

503.2 Functional and Flow Testing. The reqired
individual systems shall be tested to demonstrate|cold
functional operability of individual components, subsys-
tems, and systems, and to demonstrate compatilpility
with other systems. These tests, where appropriate, ghall
demonstrate the following:

(a) system pressure drop
(b) flow rate
(c) controls and throttling device settings

specified flow directions

(c) sensing lines are phased correctly to in-line ele-
ments and sensors

(d) service requirements for initial operation such as
flow alignments, limiting flow orificing, and relief
devices have been performed

(e) operation of controls, valves, dampers, operators,
and load limiting devices

(f) rotating equipment (motors, pumps, blowers),
rotation, speed, vibration, noise, and no-load operation
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(d) function of interlocks, alarms, and automatic
features

(e) instrument calibration

(f) setting of meter biases

(g) system stability

(h) adequacy of pipe and equipment support settings

(i) heat runs on rotating equipment

(j) adequacy of ventilation, lubrication, and cooling
systems under sustained operating conditions

(k) ability to meet water chemistry requirements
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504 Hot Functional Tests

Typically, a nuclear facility will use radioactive materi-
als for hot startup. These tests are not applicable to
BWR and HTGR nuclear plants because these plants use
nuclear heat to produce the system temperatures. Hot
functional tests for PWR plants follow cold functional
tests and simulate plant operating conditions at elevated
temperatures and pressures. All auxiliary and support

PART Il, SUBPART 2.8

(r) hot clearances
(s) vibration measurements of major equipment and
piping, as applicable

600 DATA ANALYSIS AND EVALUATION

Procedures shall be established for processing inspec-
tion and test data and their analysis, evaluation, and
final acceptance. These procedures shall identify indi-

systems exclusive of those required for precriticality test-
ing must be available for these tests. If any of these
syst¢ms is not available, the responsible organization
shal} specifically authorize exclusion of these systems
fron] testing and document those exceptions.

These systems shall include the following as a
minjfmum:

(a} system pressure drop

(b} flow rate

(c] controls and throttling device settings

(d) function of interlocks, alarms, and automatic
featyires

(e] instrument calibration

(f] setting of meter biases

(g) system stability

(h) adequacy of pipe and equipment support settings

(i) heat runs on rotating equipment

(j)| verification of heat exchanger performance

(k} verification of boron control system performance

(I)| thermal insulation effectiveness

(n}) set points of temperature, pressure, and level
devikces

(n) system heatup tests

(0} system cooldown tests

(p) hot flow tests

(q) setting protective devices

viduals or organizations responsible for docunpentation
of inspection and test data and evaluatiof] against
acceptance criteria, operating limits, and performance
standards. The data processing procedufe shall provide
for preliminary evaluation to deterrhine the vhlidity of
the inspection and test results(and the appropriateness
of continuing the inspectionzor test. The datq shall be
analyzed and evaluated/to verify completeness of
results, achievement oftinspection and test opjectives,
and operational preficiéency of equipment and|systems;
to identify additiénal inspection or test requirdments or
both; and to identify necessary changes to thd installa-
tion inspection or test procedures. Inspectionfand test
results supported by the inspection and te¢st data,
together with a report of data analysis and evfaluation,
shall'be provided as specified in section 700 of this
Subpart.

700 RECORDS

Record copies of procedures, reports, requirefl qualifi-
cation records, test equipment calibration recprds, test
deviation or exception records, and inspection, xamina-
tion, and check records shall be prepared. These records
shall be retained with other project records as|required
by code, standard, specification, or project prpcedures.

85
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SUBPART 2.14
Quality Assurance Requirements for Commercial Grade Items
and Services

100 GENERAL

Subpaft 2.14 provides amplified requirements to pro-
vide reagonable assurance that a commercial grade item
(CGI) or|service will perform its safety function. These
requirenjents are intended to supplement the require-
ments of Part I and shall be used in conjunction with
the appljcable requirements of Part I by organizations
performing commercial grade dedication for accepting
items or|services.

The amplified requirements specified in this Subpart
are considered adequate for nuclear facilities identified
in Part I} Introduction, section 200, Applicability.

101 Deffinitions’

The fdllowing definitions are provided to ensure a
uniform understanding of unique terms as they are used
in Subpqrt 2.14.

basic comjponent: a structure, system, component, or part
thereof that affects its safety function, that was designed
and manjufactured in accordance with the requirements
of this Standard, or commercial grade items which have
successfiilly completed the dedication process.

commercipl grade item:* a structure, system,, component,
or part thereof that affects its safety function, that was
not designed and manufactured as(@ basic component.
Commerial grade items do not include items where the
design gnd manufacturing process require in-process
inspectiqns and verifications to ensure that defects or
failures o comply are identified and corrected (i.e., one
or more|critical charactetistics of the item cannot be
verified)

! United|States (J'S.) nuclear facilities are regulated and licensed
under the|Codé.of Federal Regulation (CFR) based on the facility
function qr puirpose. Regulations can vary based on the type of

commercial grade item:® an item satisfying the f6HoWing:
(a) not subject to design or specification réquirenpents
that are unique to those facilities or activities
(b) used in applications other thanithose facilitips or
activities
(c) to be ordered from the manufacturer/suppli¢r on
the basis of specifications set £ofth in the manufactyrer’s
published product description (e.g., a catalog).

commercial grade item* a stfucture, system, or compohent,
or part thereof, that affects its safety function, thaf was
not designed andimanufactured in accordance with the
requirements,of, this Standard.

commercial'grade service: a service that was not proviided
in accordance with the requirements of this Standard
that affects the safety function of a basic compongnt.

critical characteristics: important design, material,| and
performance characteristics of a commercial gradefitem
or service that, once verified, will provide reasornable
assurance that the item or service will perfor;L its
intended safety function.

dedicating entity: the organization that performs the dledi-
cation process. Dedication may be performed by the
manufacturer of the item, a third-party dedicating eptity,
or by the facility.

dedication: an acceptance process performed in afcor-
dance with this Standard to provide reasonable apsur-
ance that a commercial grade item or service|will
perform its intended safety function and, in this respect,
is deemed equivalent to an item or service designed and
manufactured or provided under the requiremenyts of
this Standard. This assurance is achieved by identifying
the critical characteristics of the item and verifying [their
acceptability by inspections, tests, or analyses|per-
formed by the purchaser or third-party dedicating

facility, applicable CFR, and regulatory agency. Regulation 10 CFR
Part 21, Reporting of Defects and Noncompliance, establishes crite-
ria for commercial grade item definition and dedication activities
that are based on the facility types per 10 CFR Parts 30, 40, 50, 52,
60, 61, 63, 70, 71, and 72, unless specifically provided otherwise
in the regulations. United States licensed facilities and other entities
supporting the licensed facilities are required to comply with the
appropriate regulations. It is the responsibility of the U.S. facility
management to determine the applicability of this Subpart to meet
the U.S. facility regulatory requirements, including all pertinent
definitions.

2 This definition is applicable to nuclear power plants and activi-
ties licensed pursuant to 10 CFR Part 30, 40, 50, 52, or 60.
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atter delivery, supplemented as necessary by one or
more of the following: commercial grade surveys; prod-
uct inspections or witness at hold-points at the manufac-
turer’s facility, and analysis of historical records for

3 This definition is applicable to nuclear facilities and activities
licensed pursuant to 10 CFR Parts 30, 40, 50 (other than nuclear
power plants), 60, 61, 63, 70, 71, or 72.

4 This definition is applicable to Department of Energy nuclear
facilities and activities regulated under 10 CFR 830, Nuclear Safety
Management.
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acceptable performance. In all cases, the dedication pro-
cess must be conducted in accordance with the applica-
ble provisions of Part I.

equivalency evaluation: a technical evaluation performed
to confirm that a replacement item (not identical to the
original) can satisfactorily perform its intended func-
tions, including its safety functions.

equwalent replacement a replacement item not phys1cally

idenfical item: an item that exhibits the same technical
[physical characteristics (physically identical).

like-for-like replacement: the replacement of an item with
an ifem that is identical.

200

A ffacility utilizing commercial grade items or services
shal] utilize the appropriate commercial grade item defi-
nitigns to determine if the item or service can be pro-
curefl commercial grade. An item or service performing
a safety function that does not meet the commercial
grade definition is subject to the requirements in Part I
of the Standard.

CGI DEFINITION APPLICATIONS

300
Tq

UTILIZATION

utilize a commercial grade item or service) controls
shal] be implemented to provide reasonable assurance
that|the item or service will perform its intended safety
fungtion. These controls shall include‘the following;:

(a}) determination that the item or service performs a
safefy function

(b} confirmation that thie\item or service meets the
applicable commercial grade item definitions

(c] identification .and*documentation of the critical
charpcteristics, ineldding acceptance criteria

(d) selection, performance, acceptance, and documen-
tatign of thededication method(s) for determining com-
pliapce with the critical characteristic acceptance
critefria.

OhL
and meet the commercial grade definitions shall be con-
sidered for commercial grade dedication. A dedication
plan shall be developed for the item or service that
identifies the critical characteristics and dedication
methods, including acceptance criteria. Dedication
plans may be developed for a specific item, service,
or for a generic group of items or services. Dedication
requirements shall be included in applicable procure-
ment and technical documents as necessary to support
the dedication.

87
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Items or services that successfully complete the dedi-
cation process are subsequently subject to the controls
of Part I and Part II of the Standard.

400 TECHNICAL EVALUATION

401 General

ned by the
respon31ble engmeermg orgamzatlon to

(1) determine the safety function(s) of ‘the
service

item or

(b) identify performance requirements, thg¢ compo-
nent/part functional classification; and applidable ser-
vice conditions

(c) confirm that the itenw or service meets the
cial grade definition criteria

(d) identify the c¥itical characteristics, ificluding
acceptance criteria

(e) identify, the)dedication method(s) for vefification
of the acceptance criteria

commer-

(f) det€rmine if a replacement item is a like-for-like
or equivalent item.

The-requirements of this Subpart are only applicable
tolcommercial grade items or services that perform a
safety function. Design output documents, supplier
technical information, and other relevant indugtry tech-
nical and operating experience information, 4s appro-
priate, shall be utilized to prepare the tpchnical
evaluation.

Components that perform a safety function
tain items that do not perform a safety function.
ment items shall be evaluated to determ
individual safety function in relation to the c
or equipment.

can con-
Replace-

adverse impact on the safety function of e
materials, or the facility operations.

be dedicated to these criteria in lieu of defining a specific
safety function. In this case, consideration of failure
modes is not required and the item’s design parameters
and allowables become the critical characteristics and
acceptance criteria.

If the design criteria or safety function of the original
item have changed, the replacement item must meet the
new design criteria and safety function. Like-for-like
and equivalent items are not a design change subject to
Part I, Requirement 3, section 600, Change Control.
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402 Like-for-Like Items

Items may be considered identical or like-for-like if
one of the following applies:

(a) The item is provided from the original equipment
manufacturer (successor companies that maintain
equivalent quality controls are acceptable), and has not
been subject to design, materials, manufacturing, or
nomenclature changes.

(b) The
from the|same supplier, as determined by the purchase
date, shipping date, date code, or batch/lot
identification.

(c) Evhluation of the item confirms that no changes
in the design, materials, or manufacturing process have
occurred| since the procurement of the original item.

A like{for-like determination shall not be based solely
on the splection of a commercial-grade vendor with
items mpnufactured to meet the same industry stan-
dards of| the original item. Meeting the same industry
standards may be a necessary condition, but is not a
sufficient condition for a like-for-like determination.

If the|dedicating entity can demonstrate that the
replacenjent item is identical, then the safety function,
design rpquirements, and critical characteristics need
not be refdetermined. However, verification of the iden-
tified crifical characteristics by an appropriate dedica-
tion method(s) is required to verify the acceptability of
the replgcement item.

403 Equivalent Items

When |difference(s) exist from the original itefn~an
equivalepcy evaluation is required to determineé\if any
changes|in design, material, manufacturing-process,
form, fit|or function could prevent the replacement item
from beipg interchangeable under the/design condition
of the orjginal items and performing itsrequired safety
function

The eduivalency evaluation §hall be documented and
include the following:

(a) idgntification of the'change(s) in design, material,
manufagturing process;,¢onfiguration, form, fit, or func-
tion of the replacement item that is different from the
original jtem

(b) evaluation\of the change(s)

If the change(s) adversely affects or is not bounded
by the current approved design bases, the replacement
item is not equivalent and must be rejected or processed
as a design change in accordance with Part I,
Requirement 3, section 600, Change Control.

Equivalency evaluations can determine the accept-
ability of the difference in the item to perform its safety
function and identify critical characteristics for accept-
ance for the replacement item. Equivalency evaluations
are not to be used as the sole basis to accept a commercial

88

ASME NQA-1-2012

grade item. Selection and verification of the identified
critical characteristics by an appropriate dedication
method(s) is required to verify the acceptability of the
replacement item.

500 CRITICAL CHARACTERISTICS

Critical characteristics selected for acceptance shall
be identifiable and measurable attributes based on the

cal characteristics of an item for acceptance shall indlude
the part number, physical characteristics, identificption
markings, and performance characteristics, as agpro-
priate. The critical characteristic acceptance criteria ghall
include tolerances, when appropriate. An item’s pdrt or
catalog number shall be considéred a critical characteris-
tic if it provides a method. to"link the item with the
manufacturer’s product deseription and published flata.
The dedication process shall not rely on the part nugnber
alone as the only, critical characteristic to be verffied.
Commercial grade/items or services can have numgrous
characteristicsthat are related to the composition, identi-
fication, or performance of the item or service. Howpver,
for acceptarice, not all of these characteristics neg¢d to
be verified to provide reasonable assurance that thefitem
or sérvice will perform its intended safety functiop.

The manufacturer’s published product descripti¢n or
additional technical information typically iden{ifies
technical criteria or performance characteristics inh¢rent
in the design and manufacturing of the item. The mjanu-
facturer can employ standard tests or inspections as
part of the manufacturing process and utilize a qyality
program to assure that appropriate controls are applied.
This type of information is an example to be considered
in the selection of critical characteristics and the related
acceptance criteria.

In cases where the critical characteristics and acfept-
ance criteria cannot be determined from the manufaftur-
er’s documentation or other documentation) the
dedicating entity may perform an engineering evalua-
tion, examination, or test (or any combination thefeof)
of the original item to develop the critical character{stics
and acceptance criteria.

Critical characteristics selected for acceptance
include criteria related to the location/design basis|

shall
con-
5 antfacturing-desig S m in
the facility or criteria addressing the most severe location
criteria/design basis conditions (or manufacturing
design limits) of the item in the facility, unless controls
are in place to prevent usage in undesignated locations.

Commercial grade items designated for installation
or installed in seismically or environmentally qualified
equipment or in locations which require such qualifica-
tion shall include the selection of appropriate critical
characteristics required to maintain the qualification of
the component or equipment.
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600 METHODS OF ACCEPTING COMMERCIAL
GRADE ITEMS AND SERVICES

601 Dedication

(a) To provide reasonable assurance that a commercial
grade item or service will perform its intended safety
function, the dedicating entity shall verify that the com-
mercial grade item or service meets the acceptance crite-
ria for the identified critical characteristics by one or

PART 1l, SUBPART 2.14

Special inspections may include receipt inspection
activities to verify adequate criteria associated with pro-
curement activities. The receipt inspection activities may
be included in the dedication plan.

Sampling plans utilized to select items for special
test(s), inspection(s) and/or analyses shall be based
upon standard statistical methods with supporting engi-
neering justification and shall consider lot/batch trace-
ability, homogeneity, and the complexity of the item.

morf of the following dedication methods:
(1) Method 1: inspections, tests, or analyses per-

fornjed after delivery

(2) Method 2: commercial grade survey of the
suppplier

(3) Method 3: source verification of the item or
servjce

(4) Method 4: acceptable supplier/item perform-
anceg record

(b} Prior to classifying the item or service as accept-

able
shal
fully

to perform its safety function, the dedicating entity
determine that the following have been success-
performed, as applicable:

(1) Damage was not sustained during shipment.

(2) The item or service has satisfied the specified

accdptance criteria for the identified critical

charpcteristics.

(3) Specified documentation was received and is

acceptable.

(c] The dedication method(s) described in paras. 602
thropigh 605 shall provide a means to assure that the
commercial grade item or service meets the acceptance
critefria for the selected critical characteristics The selec-
tion jof acceptance method(s) shall be planned and based
on the type of critical characteristics to be.verified, avail-
able|supplier information, qualityhistory, and degree
of standardization. If a critical eharacteristic cannot be
verified by the selected dedicationt method, the dedicat-
ing ¢ntity may select anotheter combination of dedica-
tion|methods to verify the critical characteristic.

(d) The organizatienthat performs or directs the dedi-
catign activity and‘determines the item or service has
satigfactorily metithe acceptance criteria for the selected
criti¢al characteristics is the dedicating entity. The dedi-
catinjg entity'can be the manufacturer, a third-party orga-
nizgtioy;)'the purchaser, or the nuclear facility
organization.

When post-installation test(s) are used fo verify
acceptance criteria for the critical characteriptics, the
commercial grade item or service shall be.identfified and
controlled to preclude inadvertent use prior td satisfac-
tory completion of the dedication-attivities.

When critical characteristi¢s acceptance driteria is
based on certified material testreports or certifficates of
conformance, the critefid of Part I, Requirpment 7,
section 503 shall be mét;

Services can result.in a deliverable product] that can
be evaluated upon receipt or result in an actfvity that
can be evaluated during or at the conclusipn of its
performance:

603 Method 2: Commercial Grade Survey of fthe
Supplier

(a) A commercial grade survey is a method
critical characteristics by evaluating the adeq
effectiveness of the supplier’s commercial qus
trols. A commercial grade survey is performed
dance with a checklist or plan at the supplier
and includes or addresses the following:

(1) identification of the item(s), or produgt line, or
service included within the scope of the survgy

(2) identification of the critical characterigtics to be
controlled by the supplier

(3) verification that the supplier’s processes and
quality program controls are effectively implemented
for control of the critical characteristics

(4) identification of the survey methods o1 verifica-
tion activities performed with results obtainedl

(5) documentation of the adequacy of the supplier’s
processes and controls.

(b) A commercial grade survey shall not be gmployed
as a method for accepting commercial grade|items or
services from suppliers with undocumented quhlity pro-

to verify
hacy and
lity con-
in accor-
s facility

602 Method 1: Special Test(s), Inspection(s), and/or
Analyses

Special test(s), inspection(s), or analyses either indi-
vidually or in combination shall be conducted upon or
after receipt of an item to verify conformance with the
acceptance criteria for the identified critical characteris-
tics. The special test(s), inspection(s), and/or analyses
may include post-installation testing and may be per-
formed utilizing a sampling plan, when appropriate.

89

grams or with programs that do not effectively imple-
ment the supplier’s own specified processes and
controls. After a supplier’s processes and controls have
been determined to be adequate, the dedicating entity
shall invoke or reference the verified processes and con-
trols including revision level as a part of the purchase
order or control requirements for the commercial grade
item or service and require the supplier to provide a
Certificate of Conformance attesting to the implementa-
tion of the identified processes and controls.
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(c) When critical characteristics acceptance criteria is
based on certified material test reports or certificates of
conformance, the criteria of Part I, Requirement 7,
section 503 shall be met.

(d) Surveys shall not be employed as a method for
accepting items from distributors unless the survey
includes the manufacturer and the survey confirms ade-
quate processes and controls by both the distributor and
the manufacturer. A survey of the distributor may not

ASME NQA-1-2012

interval may be the same used for supplier audits, but
shall not exceed the frequency interval for supplier
audits.

604 Method 3: Source Verification

Source verification is a method of acceptance con-
ducted at the supplier’s facility or other applicable loca-
tion to verify conformance with the identified critical
characteristics and acceptance criteria. The scope of the

be necespary if

(1) the distributor acts only as a broker and does
not wardhouse or repackage the items

(2) in cases where traceability can be established by
other mgans such as verification of the manufacturer’s
markingp or shipping records

(e) Sufveys performed by organizations other than
the dedigating entity may be used as a basis for accept-
ance if the survey results of the critical characteristics,
survey gcope, supplier’s processes and controls, and
acceptanyce criteria are evaluated by the dedicating entity
to be accpptable and consistent with the dedicating enti-
ty’s dedikation requirements.

(f) The scope of the survey shall be determined by
the dedigating entity based upon the item or service and
critical gharacteristics to be verified. The survey shall
be specific to the scope of the commercial grade item
or servide being procured. When several items or ser-
vices arg purchased from a supplier, a survey of repre-
sentativd groups of commercial grade items or services
can be syfficient to demonstrate that adequate processes
and contfols exist. The survey report shall provide ebjec-
tive evidence that the critical characteristics are.werified
and confrolled by the supplier.

(g) If the scope of the survey cannot verify a desig-
nated crifical characteristic due to contrelsby the suppli-
er’s subspipplier(s), the dedicating entity-shall extend the
survey t¢ the subsupplier(s) or select.another dedication
method(p) to verify the critical characteristic.

(h) Onganizations performing surveys shall develop
criteria for the personneliqualifications and processes
used to [perform surveys. The survey documentation

identified critical characteristic(s).

(i) The dedicating entity shall establish a survey fre-
quency to ensure that process controls applicable to the
critical characteristics of the item or service procured
continue to be effectively implemented. Factors to be
considered in determining the frequency of commercial
grade surveys include the complexity of the item or
service, frequency of procurement, receipt inspection,
performance history, and knowledge of changes in the
supplier’s process and controls. The survey frequency

90

SOUTCE Verifications shall inciude activities such as| wit-
nessing the fabrication and assembly processes, ngnde-
structive examinations, performance tests, or final
inspections, as applicable. It shall also include verjfica-
tion of the supplier’s design, procurement, calibrgtion,
and material process and control methods employeH for
the particular commercial grade-item or service Heing
purchased, as applicable tg the identified crifical
characteristics.
Organizations performing source verification phall
develop criteria for the pérsonnel qualifications and|pro-
cesses used to perforfmn source verification. Source vgrifi-
cation documentation shall provide objective evidence
that the supplier’s activities for the identified character-
istics were observed and evaluated for acceptance
Sourceverification is only applicable to the aftual
item(s)yor service(s) that are verified at the supplier’s
facility or other applicable location. Source verification
shall be performed in accordance with a checklist orfplan
with the documented evidence of the source verification
furnished to the dedicating entity and shall includle or
address the following;:
(a) identification of the item(s) or service(s) inclfided
within the scope of the source verification
(b) identification of the critical characteristics, in¢lud-
ing acceptance criteria, being controlled by the supjplier
(c) verification that the supplier’s processes and|con-
trols are effectively implemented for the identified friti-
cal characteristics
(d) identification of the activities witnessed dyring
the source verification and the results obtained
(e) identification of mandatory hold points to virify
critical characteristics during manufacture and/orftest-
ing for those characteristics that cannot be verified by
evaluation of the completed item
(f) documentation of the adequacy of the supp
processes and controls associated with the critical

ier’s
thar-

605 Method 4: Acceptable Supplier Item or Service
Performance Record

A documented supplier item or service performance
record is a method of acceptance to verify conformance
with the identified critical characteristics and acceptance
criteria of a commercial grade item or service against
the supplier’s performance record for identical or similar
services. This allows the dedicating entity to have rea-
sonable assurance of the item’s or service’s performance
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based upon historical performance gained from the suc-
cessful utilization of other acceptance methods, and/or
pertinent industry-wide performance data.

Acceptable data for historical performance may be
compiled utilizing monitored performance of the item,
industry product tests, certification to national codes
and standards (non-nuclear specific), and other industry
records or databases. The supplier item or service per-
formance record or data shall be from the condition of

PART 1l, SUBPART 2.14

700 COMMERCIAL GRADE SERVICES

Some examples of services that may be provided as
commercial grade include training, calibration, testing,
engineering, computer software support, and other tech-
nical support activities. Services on equipment or items,
including installation, repair, cleaning, or maintenance,
that do not physically alter an item’s critical characteris-
tics are additional examples. Personnel qualification,

- — - - aetivity-eontrols—independent-eertifieationsand docu-
servjce, environmental condition, failure mode, mainte- . .. .
. \s . ments are typical examples of critical characdtdristic for
nande program, testing, or other conditions equivalent L .
. . . . dedication of services.
to thie intended application of the commercial grade item . ) .
. Part I, Requirement 7, section 507 shall be teviewed
or s¢rvice. T ) . .
. . to determine if this requirement is ‘applicable before
(a) An acceptable supplier item or service perform- Sr o : .
. . considering the dedication of a serVice. As an alternative
ance record shall include the following;:

(1) identification of the supplier item or service
being evaluated

(2) identification of previously established critical
charpcteristics specific to the supplier item or service
(3) identification of data examined to evaluate the
supplier item or service

(4) identification of basis for determining that per-
fornmjance data substantiates acceptability of the supplier
item| or service

(5) documentation of the adequacy and acceptance
of the supplier/item/service performance record

(b} An acceptable item or service performance record

shal] not be employed alone as a method of acceptance
unless
(1) the established historical record is-baséd on
indystry-wide performance data that is directly applica-
ble tp the critical characteristics and the intended facility
application, i.e., single sources of information are not
adequate to demonstrate satisfactory performance.
(2) the manufacturer’s/supplier’s measures for the
control of applicable design, process, and material
charlge have been accepted by the dedicating entity, as
verified by survey.

Continued application of an acceptable supplier/
item|/service performance record as a method of accept-
ance shall include“a documented periodic update and
revigw to agsure the supplier/item/service maintains
an afceptable performance record.

to commercial grade dedication; services may be per-
formed under the dedicating entity’s or other ¢rganiza-
tion’s quality program._and procedures that meet the
requirements of this Standard.

Physical, mechanical, or other service activfities that
alter or create new critical characteristics of an fitem that
can be used to’determine the acceptability of tHe service
that produced the critical characteristic shall ngt be con-
sidered, a‘commercial grade service. For exarhple, if a
plateisrolled to a defined radius, the new criticl charac-
teristic produced is the radius of the rolled plate and
not the rolling process or service that produced the cur-
vature. Original critical characteristics of the plate mate-
rial and the plate thickness can remain unchhnged or
be specified by the design organization for the rolled
plate. Another example of a commercial grade service
is the repair or calibration of an installed instrfiment by
the manufacturer’s service representative. THe instru-
ment could have been previously dedicated, [but now
requires service using special tools from the anufac-
turer that does not have a quality assurance program that
meets the requirements of this Standard. The sjiccessful
results of the calibration service to return th¢ item to
the original performance characteristics can b¢ verified
by the dedicating entity for acceptance of the cojmercial
grade service.

800 DOCUMENTATION

Documentation of the commercial grade itepn or ser-
vice dedication process shall be traceable to the item,

606 —Supptier Deficiency Correction

Deficiencies with the supplier’s processes and controls
identified by the acceptance method(s) shall be corrected
by the supplier if it affects the acceptance criteria for
critical characteristic(s) utilized for commercial grade
dedication. Corrective actions shall be evaluated for
acceptability by the dedicating entity. Uncorrected defi-
ciencies in processes or controls may result in the selec-
tion of another dedication method for determining
acceptance.

91

group of items, or services and shall contain the follow-
ing types of documents, depending on the applicable
dedication method:

(a) dedication plans or procedures including the
essential elements of the dedication process

(b) commercial grade item or service procurement
documents

(c) technical evaluations

(d) critical characteristic identification and accept-
ance criteria
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(e) test reports or results, inspection reports, analysis
reports

(f) commercial grade survey reports

(g) source verification reports

(h) historical performance information

(i) dedication report containing sufficient data to
accept the item or service

ASME NQA-1-2012

NRC Inspection Procedure (IP) 43004, Inspection of
Commercial-Grade Dedication Programs

Publisher: U.S. Nuclear Regulatory Commission (NRC),
11555 Rockville Pike, Rockville, MD 20852-2738
(www.nrc.gov)

EPRI NP-5652, Guideline for the Utilization of
Commercial-Grade Items in Nuclear Safety-Related
Applications (NCIG-07)
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SUBPART 2.15
Quality Assurance Requirements for Hoisting, Rigging, and
Transporting of Items for Nuclear Power Plants

100| GENERAL

Subpart 2.15 provides requirements for the design,
manjufacture, acceptance, testing, and use of hoisting,
rigging, and transporting equipment to maintain the
qualiity of designated nuclear power plant items that
require special handling. It supplements the require-
ments of Part I and shall be used in conjunction with
applicable Requirements of Part I when and to the extent
spedified by the organization invoking Subpart 2.15.

101 | Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as they are used
in Syibpart 2.15.

accefted industry standard: a standard established by a
groyp representing individual members from various
facets of an industry who normally are those engaged
in manufacturing. This standard is accepted by the
resppnsible organization. Examples are Americah:Gear
Manfufacturers Association (AGMA), American Institute

of Steel Construction (AISC), and Assoeiation of Iron
and [Steel Engineers (AISE).
consgnsus standard: a standard established by a group

representing a cross section of a-particular industry or
tradg, or a part thereof. A cress-section includes those
who| purchase or use produets’of the industry or trade,
as Well as those who produce these products.

dyndmic load test: asest in which designated loads are
hoidted, lowered; rotated, or transported through

hs over-
5 for his

person-in-charge (PIC): the person who. h
all responsibility for handling opétration
organization.

principal load-carrying members:those compongnts of a
system whose structural integrity must be maintained
to ensure a safe operation:

or affect
PTS.

principal structural welds:\those welds that join|
the integrity of principal load-carrying memb
responsible organization: a company that is in dirgct charge
of the equipment‘and manpower actually enggged in a
handling operation.

system: a¥combination of components arranged for a
handling operation.

200 GENERAL REQUIREMENTS

The requirements of Subpart 2.15 apply to anjy organi-
zation or individual participating in work rdlating to
hoisting, rigging, and transporting. Hoisting equipment
used for handling shall be certified by the manifacturer.
The certification shall indicate the various pf]]rameters
for the maximum load to be handled. Measyres shall
be established and implemented to perform handling
activities for nuclear power plant items (see Suppart 2.2,
para. 202) and to perform the inspections, exanfinations,
testing, and documentation to verify conforfance to
specified requirements. These measures are applicable
to items that require special handling because df weight,
size, susceptibility to shock damage, high niltductility
transition temperatures, or any other conditjons that

motjons and aecelérations required to simulate handling ~ warrant special instructions to preserve the duality of
of the intended item. items and container. Where this Subpart refergnces the
equimefits manufactured assemblies that are used for use of consensus standards, these measures shall include

2 . the applicable requirements of the ASME/ANSI B30
the handling of items. series, Safety Standardsfor Cableways,]Cranes,

failure stress: that stress at which failure is imminent due
to direct loads, excessive deflections or vibrations, or
permanent deformations that may lead to unsafe
conditions.

handled load: the weight of the item to be lifted plus the
weight of any required rigging, such as lifting beam,
slings, hooks, and blocks.

handling: hoisting, rigging, or transporting of items for
nuclear power plants.
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Derricks, Hoists, Hooks, Jacks, and Slings, and of
ANSI A10.5, Safety Requirements for Material Hoists.
Subpart 2.15 applies from the time these items are ready
for delivery.

Use of permanent plant handling equipment during
the construction phase is prohibited unless specifically
authorized by the plant Owner and conducted in accor-
dance with the plant Owner’s quality assurance pro-
gram. If such equipment is to be used during the
construction phase, it shall be reviewed to ensure that


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART I, SUBPART 2.15

such use conforms to paras. 401, 402, 403, 501, 502, 503,
601, 602, and 603, and section 700, as applicable, in
addition to the other requirements of Subpart 2.15.

After construction use and prior to release to the
Owner, the permanent plant handling equipment shall
be restored to its design configuration, and it shall be
inspected and tested as specified in a procedure fur-
nished by the Owner or his designee.

During subsequent use, the testing, inspection, and

ASME NQA-1-2012

(f) subassemblies requiring specially selected
equipment

202.2 CategoryB. Items classified in Category B are
those that may be handled with conventional handling
equipment but that require detailed procedures because
of the susceptibility to damage. Examples of items that
may be assigned to this category are

(a) reactor vessel head
and

maintengnce shall be performed as specitied by applica-
ble standards.

The rgquirements of Subpart 2.15 may also be
extended to other appropriate parts of nuclear power
plants when specified in contract documents, or to modi-
fications|involving operating plants. For other require-
ments, s¢e applicable sections of Subpart 2.2.

201 PlaIEning and Procedures

Planni
dance W

g and procedure preparation shall be in accor-
ith the requirements of the Introduction to
Subpart P.15. Procedures and instructions shall contain
sufficienf detail, such as center of gravity, weights, sling
locationg, balance points, methods of attachment, maxi-
mum hojst line speeds, ground loading, and other perti-
nent feafures considered necessary for safe handling,
to goverp handling operations, inspection thereof, and
documentation in accordance with this Subpart. Plan-
ning Sh{} provide for compliance with applicable fed-
eral, state, and local regulations.

202 Clabsification of Items Handled

The
Subpart
categorid
teristics.
category]
need for,

equirements for activities covered, by
P15 are based on classifying the itemginto three
s according to their important physical charac-
It is recognized that within the-scope of each
there may be a range of controls, and that the
and extent of, detailed handling requirements
for an it¢m is dependent on the.jmportance of the item
to safe, r¢liable operation of the'plant and the complexity
of the operation. Pertinent manufacturer’s requirements
shall be |considered when classifying the items. Items
for which handling activities are covered by this Subpart
shall be ¢lassified ifito'one of the three categories (paras.
202.1 thrpugh 202:3) below. An item shall not be reclassi-
fied to allower status without approval by the responsi-
ble organiZation that assigned the original category.

{b—primaryandintermediate coolant pumps
f—primary-an
their internals
(c) designated instrument cabinets and control'bd
(d) control rod drive mechanisms
(e) helium circulators
(f) fuel-handling equipment
(¢) purification equipment
(h) fuel
(i) core components (small)

ards

202.3 Category C. Items classified in Category C are
those that may be handled with conventional equipent
using sound riggihg practice. Included in this category
are both constfliction and permanent plant itemg not
included in €ategory A or B.

300 (TYPES OF HANDLING EQUIPMENT

Equipment used for handling of items, as coverdd by
this Subpart, can be divided into four general types.
Paragraphs 301, 302, 303, and 304 of this Subpart dpfine
these four types of handling equipment and list Jome
examples.

301 Standard Manufactured Component

1fac-
from

Handling equipment classed as a standard man
tured component is equipment that is available
several sources. This equipment is normally a cafalog
item, generally kept in stock, and normally used|as a
component of a handling system. Examples of standard
manufactured components are

(a) chains and chain accessories such as hooks, shack-
les, and links

(b) fiber ropes and accessories

(c) hooks such as link or eye type, single, sister,
miscellaneous

(d) transporting devices such as casters, rollers, shoes,
and wheels

and

202.1 Category A. Items classified in Category A
are those that require specially selected equipment and
detailed procedures for handling operations because of
large size and weight. Examples of items that may be
assigned to this category are

(a) reactor vessels

(b) steam generators

(c) major components of reactor vessels internals
(d) primary system pressurizers

(e) spent fuel casks

94

(e) wire rope and wire rope accessories such as blocks,
clamps, sockets, thimbles, and turnbuckles

(f) miscellaneous items such as cribbing, eyebolts,
pads, swivel devices, links, shackles, and sheaves

302 Commercial Standard Design Equipment

Commercial standard design equipment for handling
is equipment that is available as an item of standard
design and manufacture. Examples of commercial stan-
dard design equipment are
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(a) gantry, mobile, overhead, and jib cranes

(b) guys and stiffleg derricks

(c) hoists, winches, and trolleys

(d) jacks and jacking systems

(e) transporting devices such as forklift trucks, rail
cars, tractors, trailers, and transporters

(f) elements of commercial standard design equip-
ment such as booms, masts, and struts

PART Il, SUBPART 2.15

other standards, which may be more stringent than this
Subpart, and items must meet requirements of both.
Hoisting, rigging, and transporting equipment that is to
be used exclusively during the construction phase shall
be designed in accordance with paras. 401, 402, and 403
of this Subpart. Permanent plant handling equipment
is designed and selected in accordance with other
standards.

The organization responsible for the design shall

andling

(g)_other optional standard accessories and adapta-
tiong available from the equipment manufacturer establish a program for ensuring that the
equipment conforms to the design requirémeffts of the
303| Special Design Equipment applicable portions of this Subpart.

Special design equipment for handling is equipment
that[is not available from a commercial source as a cata-
log ¢r standard designed item, or equipment for which
no generally accepted consensus standard exists. This
typelof equipment may be designated and fabricated by
using standard manufactured components and commer-
cial standard designed equipment, or by using a combi-
natipon of nonstandard and standard equipment.
Exarﬁples of special designed equipment are

(a} special gin poles, derricks, and jacking towers

(b} special crane supports such as runways, columns,
and [frames

(c] rigging devices such as spreader beams, strong-
bacKs, up end and down end devices, bolsters, and yokes

(d) transporting systems such as dollies, special rail
cars| and transporters

304

Pgrmanent plant handling equipment employed for
hanflling nuclear plant items is equipinent that is
intelded primarily for maintenance and-eperation of
the fjuclear power plant, but which may also be used for
congtruction. It may consist of standard manufactured
components as defined in para. 301°0f this Subpart, com-
mer¢ial standard design equipment as defined in para.
302 pf this Subpart, or special designed equipment as
defijed in para. 303 of this)\Subpart. Examples of perma-
nenf| plant handling.&quipment are

(a} fuel handling‘equipment

(b} overhead and gantry cranes for reactor and auxil-
iary|(spent fuel) buildings

Permanent Plant Handling Equipment

400| 'DESIGN REQUIREMENTS

401 Standard Manufactured Components

Standard manufactured components shall b¢ selected
to safely perform the intended operations strficturally,
mechanically, and electrically. They shall have been

designed to conform teaccepted industry stapdards.

402 Commercial. Standard Design

shall be
icturally,
hve been
or, when
accepted

Commercial standard design equipment
selected to pefform the intended operations str
mechanically, and electrically. They shall h
designed to conform to consensus standards
a consensus standard is not totally adequate, to
standards.

403 Special Design Equipment

Special design equipment shall be designed
perform the intended operations structurally, jnechani-
cally, and electrically. Standard manufactured compo-
nents or commercial standard design equipjment, or
elements thereof, incorporated into the tota] system,
shall meet the requirements of paras. 401 and 42 of this
Subpart, respectively, with safety factors ap recom-
mended by the manufacturer of the components and
equipment.

403.1 Structural

(a) Structural design of the equipment, dxcept as
noted in paras. 403.1(a)(1) through (10) of this|Subpart,
shall be in accordance, as applicable, with the latest
accepted edition of Manual of Steel Construction of the
American Institute of Steel Construction) Timber
Construction Manual of the American Insfitute of
Timber Construction, and Building Code Reqyirements
for Reinforced Concrete (ACT 318) of the American

to safely

Due to the wide range of equipment normally used
in the handling of items for nuclear plants, it is appro-
priate that different criteria be used for designing differ-
ent types of handling equipment. This section describes
specific design criteria that are appropriate for most
applications and that are recommended for general use.
If it can be shown that these criteria are not appropriate
for a specific application, the engineer responsible shall
select compatible criteria and document the justification.
It is recognized that some items are also covered by

95

Concrete Institute.

(1) Equipment components shall be designed for
the appropriate combination of vertical and horizontal
loads.

(2) The effects of seismic activity need not be
included in combination with lifting or transporting
operations during construction.

(3) Winds in excess of 50 mph (80.5 km/h) normally
need not be considered in combination with lifting or
transporting operations as these operations are normally
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suspended before winds exceed 50 mph (80.5 km/h). If
historical wind data indicate the likelihood of operations
occurring during winds greater than 50 mph
(80.5 km/h), such data shall be used as the basis of
design. ANSI A58.1, Minimum Design Loads for
Buildings and Other Structures, shall be used to deter-
mine appropriate wind loads. If these forces have not
been considered in design, lifting and transporting activ-
ities shall be suspended before winds reach 50 mph

ASME NQA-1-2012

(6) physical characteristics or wire rope, such as
area, modulus of elasticity, and spring constant.

(7) footing and anchorage adequacy.

(8) secondary loads caused by stretch of guys.

(9) safety factors.

(10) end connections.

(11) nil-ductility transition temperatures. Design
criteria shall be selected by the organization responsible
for the design

(80.5 km[/h).

(4) Ppecial designed equipment normally is
designed for a limited number of operations. Fatigue
factors shall be included where applicable.

(5) |Vertical impact shall be considered in the
design, and selection of loads shall be supported by
analysis,| In no case shall vertical impact load be less
than 10% of maximum handled load, excluding testload.

(6) Longitudinal and transverse horizontal forces
shall be |determined by the maximum acceleration or
decelerqtion that can be delivered by the complete
hoisting [or transporting system, the maximum grades
or slide sfopes encountered, maximum out-of-plumb lift,
wind, and similar loads. In no case shall longitudinal or
transverge horizontal forces be less than 2% of maximum
handled [load.

(7) For the entire system considered as a whole, the
ratio of fpilure stress to calculated stress shall be no less
than 1.67. This minimum ratio shall exist after consider-
ing such| factors as unequal load distribution, stability,
slendernkss ratios, and joint efficiencies.

(8) {Calculated stress developed by handling the
combinafion of dynamic test load and vertical imapact,
plus longitudinal or transverse horizontal loads, if appli-
cable, shill not exceed 133% of allowable stress.

(9) Nondestructive examinations to:be performed
during njanufacture and the acceptance.ctiteria for these
examingtions shall be specified by’ the responsible
design ofganization. Particulap-attention shall be given
to lamellar tearing, highly restrdined connections, and
welds jolning load-carrying members.

(10)] Guys and guyed systems, such as column-
supportdd girders with traveling hoists, gallows, frames,
guyed derricks;,and similar equipment, shall be
designed to provide system stability and restraint by

(a) maintenance columns, poles, or masts in the
desired position and within desired tolerances

403.2 Mechanical. The following special condifions
apply to the mechanical design:
(a) Special designed equipment normally is designed
for a single operation, or for a limitedsmumber of opera-
tions. Life, durability, and fatigiie factors shall be
included where applicable.
(b) Gearing shall be desighéd by use of Ametican
Gear Manufacturers Association formulas, or equivhlent
formulas, for strength only:
(c) Each independént wire rope or chain and spr¢cket
hoisting unit shall have at least one holding brake. At
the place wherethe brake is applied, the minimum dtatic
torque rating shall be 150% of the torque requirg¢d to
hold the rhaximum load to be handled, excluding the
test load:
(d)~Engines, gear boxes, torque converters, couplings,
hydraulic jacks, pumps, valves, fittings, lines, and $imi-
lar" components used for hoisting operations shalll be
designed in conformance with the consensus standard
and shall be sized to
(1) handle load, excluding test load, within the
manufacturer’s rated capacity
(2) operate continuously during the spec
duty cycle
(3) safely resist maximum loads imposed by emer-
gency braking
(e) Hydraulic circuit design shall take into consjder-
ation the need for design features that minimize plossi-
bilities of unexpected lowering of loads.
(f) Engines, electric motors, brakes, gear boxes, gylin-
ders, bearing housings, and similar components| that
support any part of the load shall be secured to the main
structure in such a way that the entire system, including
components, meets structural requirements to jade-
quately support the load.

fied

(b) providing capability to resist forces caused
by handling operations, impact, wind, opposing guys,
eccentricity, and similar causes

(b) The design shall consider the following as a
minimum:
(1) handled load.
(2) height of column and column capability.
(3) slope of the guys.
(4) load sharing of multiple guyed systems.
(5) pretension requirements.
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components shall be adequate to permit proper func-
tioning of the equipment under operating conditions.

403.3 Electrical. The following special conditions
apply to the electrical design:

(a) Electrical components and wiring used for
hoisting operations shall be designed in conformance
with consensus standards and shall be sized to

(1) lift the handled load, excluding test load, within
the manufacturer’s rated capacity


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

ASME NQA-1-2012

(2) operate continuously during the specified
duty cycle
(3) be compatible with mechanical requirements for
brakes in accordance with para. 403.2(c) of this Subpart
(b) Electrical circuits shall contain provisions for
proper grounding and shall incorporate design features
to minimize possibilities of unexpected lowering of load.

500 ACCEPTANCE CRITERIA FOR MANUFACTURED

PART Il, SUBPART 2.15

or both the design and application of the equipment.
Materials of principal load-carrying members shall meet
any one of the following three qualifications:

(a) record of meeting the minimum mechanical
properties as documented by certified material test
reports

(b) mechanical test report of a sample of the
material showing adequate mechanical properties (this
may be made by the manufacturer or a testing

HANDLING EQUIPMENT

This section contains the requirements for manufac-
turejand acceptance of manufactured equipment, struc-
ture$, and accessories used in the handling of nuclear
powgr plant items.

501

Stindard manufactured components shall be manu-
factyired and accepted in accordance with accepted
indystry standards.

502

Standard Manufactured Components

Commercial Standard Design

Commercial standard design equipment shall be man-
ufacfured and accepted in accordance with applicable
congensus standards.

503

Sgecial design equipment shall be based upon one of
the following criteria (paras. 503.1 and 503.2).

503.1  Acceptance of existing equipment shall be
based upon one of the following criteria:

(a) Historical data that show satisfactory performance
in hpndling loads within the design capability, which
are equal to or greater than the intendéd)loads. This
histqry would include records of test, inspections, and
maintenance performed on the equipment, along with
the fecord of actual handling operations.

(b} A load test in accordanee with section 600 of this

Special Design Equipment

(a}) The/design shall have been performed in accor-

(b) Standard manufactured components or commer-
cial standard design equipment incorporated in the total
system shall meet the requirements of para. 501 or 502
of this Subpart.

(c) Structural steel elements shall be fabricated and
erected in accordance with the latest edition of AISC
Code of Standard Practices for Buildings and Bridges.
The following additional items shall be required:

(1) Principal load-carrying members shall be desig-
nated by the design organization responsible for either
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laboratory)

(c) conservatism of design, documented
neer’s calculations [this option is acceptabl
emergency situations, when last-minuté chan
proved necessary by field conditiens, and whe
specified in paras. 503.2(c)(1)(a)'and (c)(1)(!
Subpart are not available]

(2) Structural weldsshall be made by ¢
welders using qualified;procedures in accord3
the applicable requirements of the AWS D1.1, |
Welding Code — Steel.

(3) Welds joining principal load-carrying
shall be inspécted as described in section 60
Subpart:

by engi-
P only in
ces have
L options
) of this

jualified
nce with
btructural

members
0 of this

(4)>Structural elements of material other than steel

shalkbe constructed in accordance with applic
sefisus or accepted industry standards.

hble con-

(d) Operational tests of the entire system shalll be con-

ducted in accordance with section 600 of this
(e) Recognition of capability by an engineer
qualified materials-handling individual will
lieu of paras. 503.2(a), (c)(1), and (d) of this
when the equipment is handling Category C it

Subpart.
or other
uffice in
Subpart
bms only.

600 TESTING, INSPECTION, AND MAINTENANCE

This section defines requirements for testing

E, inspec-

tion, and maintenance to ensure that the equipent will

perform as required for the safe handling of]
nuclear facilities.

601 Testing

items at

A test program shall be established to demonstrate

that the handling component or equipment wil
satisfactorily in service. Testing may invol
operational or load-type tests, or a combinati
two. Operational-type tests ensure struct

perform
e either
bn of the
iral and

¥ be han-

dled at the same speeds and rates of acceleration (decel-

eration) as planned for the intended item. When
dynamic test loads greater than 100% are designated,
the rates of acceleration (deceleration) may be adjusted
as long as the impact load does not exceed the maximum
designed impact load. The combination of load and rate
of acceleration (deceleration) shall not be lower than
100% dynamic load test. In addition, requirements speci-
fied in paras. 601.1 through 601.4 of this Subpart shall
apply as applicable.
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601.1 Standard Manufacturing Components. One of
the following will satisfy the requirements for testing
of these components:

(a) tests as required by applicable accepted industry
standards

(b) actual proof load tests by the manufacturer

(c) dynamic load tests as part of the system being
tested to 110% of the maximum load to be handled

maont

O
oTne
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a static test, in which the test weight may be increased
incrementally with no movement.

602 Inspection

Handling equipment in use shall be subjected to
inspection. Inspections as detailed herein include three
types: frequent, periodic, and major. Evidence of inspec-
tions and the results of periodic and major inspections
shall be documented

of the following will satisfy the requirements for testing
of this equipment:
(a) tests as required by applicable consensus standard
(b) adynamicload test equal to 110% of the maximum
load to e handled

601.3| Special Design Equipment. Requirements for
testing df this equipment shall be as follows:

(a) Ar] operational test shall be performed. This test
shall be jover the portion of the motions applicable to
the handling system tested.

(b) A Hynamic load test equal to 110% of the maxi-
to be handled by the complete system shall be
performed, except that documented proof of equivalent
handling ability as described in para. 503.1(a) of this
Subpart may be substituted. Transport equipment tests
shall degnonstrate adequacy of braking, drawbar pull,
stability,| and other similar factors. Testing shall take
place with equipment in the location where it will be
used for pctual handling of the item, except that in cases
in whicl} the test would interfere with, or needlessly
endangef an existing item or the item to be lifted, testing
may be fonducted at another location, on or near'the
construction site. Where practical and useful (load tests
shall bel applied over the entire range 6f motions
required| for the actual handling of theSitem, with the
following exceptions:

(1) ppreader bars, jacks, slings; or similar items
whose ldading is independent pf travel may be tested in
es at locations otherthen the construction site.
ransporting vehicles need not be tested over
the entirp length of travel:

During subsequent. use, the testing, inspection, and
maintengnce shall be performed as specified by other
standards.

601.
equipm 7 7
upon approval by the manufacturer or, if the manufac-
turer’s specifications are not available, the limitations
assigned to the equipment shall be based on the determi-
nations of a qualified engineer competent in this field
and such determination shall be documented and
recorded appropriately.

Rerated equipment shall be given a dynamic load test
over the full range of the lift using a test weight at least
equal to 110% of the lift weight. A dynamic test includes
raising, lowering, and traversing the load, in contrast to

Rerated Equipment. For special lifts, hoisting

602.1 Frequent Inspections. Frequent inspecfions
are those performed on a day-to-day or similarlyf fre-
quent basis. The inspections shall conform to'the conpsen-
sus standards and federal, state, and.Jecal health| and
safety regulations. The inspection coverage shall indlude
parts essential to safe operation plusthose parts refom-
mended by the manufacturer{A checklist shall be used
to perform the inspectionsi-These inspections shdll be
performed by the individdal responsible for the opera-
tion of the particular equipment or by another compgptent
individual.

602.2 Periodic Inspections. Periodic inspectiorys are
those performied on a preset interval. The inspections
shall conform to the consensus standards and federal,
state, and*local safety regulations. The inspection c¢ver-
age:shall include parts essential to safe operation|plus
thosé parts recommended by the manufacturer. If 4 sys-
tem or component is not included in established dodes
or standards, it shall be included in a planned, scheduled
inspection program developed by the organizgtion
responsible for its use and operation. Personnel qualified
by experience or special training, as determined by the
organization responsible for the inspection, shall|per-
form such inspections. Results of periodic inspecfions
shall be documented.

602.3 Major Inspections. Major inspection
those performed on an as-specified basis and shall
form to a procedure prepared by the responsible organi-
zation. The procedure shall also state wher| the
inspections are to be performed. Inspection covgrage
shall include recommendations of the manufacturpr or
designer. Visual examinations or nondestructive eXami-
nations shall be used for these inspections as degmed
necessary by the designer of the component or syptem
and by the organization responsible for its use and ¢per-
ation. Particular attention shall be paid to the following
as applicable:

(a) welds at joints between highly stressed members

(b) welds atjoints in principal load-carrying members
and highly restrained members

(c) excessive deformation in principal load-carrying
members or parts

(d) adequacy of brakes under both static and dynamic
loadings

(e) response and positiveness of controls

b are
con-
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(f) accuracy and response of load indicators

(¢) overheating of power supply

Welds to be inspected shall be inspected in accordance
with the applicable requirements of AWS D1.1, Struc-
tural Welding Code — Steel. Nondestructive examina-
tions performed during these inspections shall be
performed by an individual certified in accordance with
Requirement 2 of Part I.

Other parts of these inspections shall be performed

PART Il, SUBPART 2.15

(b) the load-carrying capability has been established
in accordance with section 600 of this Subpart, and it
equals or exceeds the load to be handled

(c) the equipment has been maintained in accordance
with section 600 of this Subpart

(d) handling and moving clearances have been inves-
tigated and are satisfactory

(e) set down and installation areas have been cleared

and Prppnrpd as rpqnirnr] and are readv to receive the

by personnel qualified by experience or special training,
as determined by the organization responsible for the
insgections. Results of major inspections shall be
docymented.

603

Almaintenance program shall be established to ensure
that|the handling equipment is maintained in good
opetjating condition. The program shall provide for ade-
quaﬂe protection of equipment that is used in an environ-
merft other than the environment for which it is
designed. Those responsible for operation of equipment
shal] be responsible for maintenance.

693.1 Service. Equipment shall be serviced at speci-
fied jntervals in accordance with the manufacturer’s rec-
ommendations, severity of service, and environment.
Items damaged or worn sufficiently to affect operation
of equipment shall be repaired or replaced before contin-
uing operations. Replacement parts shall meet or exceed
the gpecifications of the part being replaced.

6003.2 Records. Maintenance shall be documented
and |the records kept current. These records.shall show
lubrjcation, servicing, adjustments, repairs, and replace-
menf of the equipment.

Maintenance

CONTROL OF THE USE OF HANDLING
EQUIPMENT

This section contains¢requirements to be fulfilled by
the prganizations that. will have operational control of
the handling equipinent in use at a nuclear power plant.
Thede organizations shall appoint a person-in-charge
(PIQ). The PIC shall ensure that procedures are provided
as r¢quiredy\and shall provide surveillance over the
actiyitiés-of personnel associated with the handling
opetjations to ensure that the procedures are being fol-

700

item

701.2 Procedures. The handling)of' Cafegory A
items shall be in accordance with written appr¢ved pro-
cedures, and associated instructiens or drawings, as
applicable. The procedures shall}include the following
as a minimum:

(a) Responsibilities shall.be defined for orgapizations
and key responsible/individuals. Their qualifications
shall be in accordance with section 800 of this|Subpart.

(b) Handling equipment to be used shall be idlentified,
and its selection shall be based on its capability fo handle
the load. Leads handled shall not exceed the ldads used
in the design of the equipment.

(e)\Manufacturer’s instructions and condftions of
operation shall be followed for the handling equipment
and items to be handled.

(d) Work instructions shall be issued for ta
because of their relationship to each other,
accomplished in a certain sequence.

(e) Where applicable, acceptance criteria
specified for determining when a task has beer
torily completed.

(f) Inspection checkpoints shall be includpd when
documentation by specific individuals is required as
proof of satisfactory completion. Final docunjentation
review and sign-off shall be made to verify| that the
operations have been performed in accordancd with the
procedures.

(g) Procedures shall identify maximum safe Ipads that
are permissible and shall describe specific methods for
ensuring that these safe loads are not exceedgd. Load-
indicating devices, properly calibrated, shall b used in
systems in which the primary source of powefr has the
capability of imposing excessive loads on the equipment,

component or item being handled
I o

sks that,
must be

shall be
satisfac-

lowed, that specified quality assurance requirements are
being met, and that good handling practices are being
followed.

701 Handling Category A Items

701.1 Prerequisites. Prior to the handling of a speci-
fied item and initial use of equipment, it shall have been
verified that

(a) design and manufacture of the equipment are in
accordance with sections 400 and 500 of this Subpart

99

(h) The need for soils tests shall be considered. (See
Part III, Appendix 2.15, section 300.)

701.3 Variations. Variations from the procedures
shall be approved and documented. Some situations
may require emergency variations from the procedure.
The individual with authority to act in emergencies shall
have been previously identified (see para. 701.2 of this
Subpart). Such variations shall be documented after
the fact.
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702 Handling Category B Items

702.1 Prerequisites. Prior to the actual handling of
a specified item, it shall have been determined that the
prerequisites of paras. 601 through 604 of this Subpart
have been implemented. Handling and moving clear-
ances shall have been investigated.

702.2 Procedures. The handling of Category B
items shall be in accordance with written procedures

ASME NQA-1-2012

personnel shall be verified by objective evidence and
documented.

801 Person-in-Charge (PIC)

The PIC of handling operations shall be designated
by his management. He shall have demonstrated super-
visory experience in the hoisting, rigging, and trans-
porting activities for which he is responsible, to the
satisfaction of the cognizant management.

as set fqrth under paras. 701.2(b) through (d) of this
Subpart.

702.3
shall be

Variations. Variations from the procedure
n accordance with para. 701.3 of this Subpart.

703 Handling Category C Items

703.1 Prerequisites. Evidence of maintenance
in accordlance with para. 603 of this Subpart shall be
verified.

703.2
not requ
Categ
personng
Ppractices
standard
nated fo
Manufa
manuals

Procedures. Written detailed procedures are
red.

ry C items shall be handled by experienced
lin accordance with good rigging and handling
as described in safety handbooks, consensus
s, and corporate or contractor standards desig-
I the job, and in compliance with regulations.
turer’s load charts and general safe rigging
shall be available to personnel.

800 QUALIFICATIONS OF PERSONNEL

This s4
tain key
of nucle

ction contains minimum qualifications for cer-
personnel involved in ensuring safe handling
hr power plant items. Qualifications of these

802 Engineer

The engineer responsible for the design, selectio]
application of special equipment, or a combinatign of
these, shall have demonstrated capability in the te¢hni-
cal aspects of similar work. This(capability shall be
achieved through education and-experience. He phall
be an engineering graduate of an accredited college or
university, or a ProfessionalEngineer registered to prac-
tice in an applicable discipline.

n, or

803 Inspector

The inspector-0f hoisting, rigging, and transpofting
equipment shallvhave demonstrated experience in the
activity fotswhich he is responsible. Nondestrugtive
examinérs.shall meet the qualifications of Requirement 2
of Part’l.

900 RECORDS

Record copies of procedures, reports, personnel q
fication records, test equipment calibration records
deviation or exception records, and inspection|and
examination records shall be prepared. These reqords
shall be retained with other project records as reqiiired
by code, standard, specification, or project procedjires.

uali-
test
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SUBPART 2.16

PART 1l, SUBPART 2.16

Requirements for the Calibration and Control of Measuring
and Test Equipment Used in Nuclear Facilities

Sybpart 2.16 has been cancelled due to the cancellation
of ANSI/IEEE Std. 498, IEEE Standard Requirements
for Calibration and Control of Measuring and Test
Equipment Used in Nuclear Facilities. This standard was
prevfiously endorsed by the NQA-1 Committee to meet
this frequirement.
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SUBPART 2.18
Quality Assurance Requirements for Maintenance of
Nuclear Facilities

100 GENERAL

Subpaft 2.18 provides amplified requirements for the
maintengnce of nuclear facility components and sys-
tems. Mdintenance consists of actions necessary to main-
tain or gestore an item to acceptable conditions. This
Subpart fupplements the requirements of Part I and shall
be used In conjunction with applicable sections of Part I
when arld to the extent specified by the organization
invokingl Subpart 2.18. This Subpart does not apply to
controlling modifications that may be determined to be
needed dluring the performance of maintenance.

200 GENERAL REQUIREMENTS

Designp or modification information shall be available
to the operating organization so that it can review the
adequacy of provisions for the maintenance program in
accordar|ce with the requirements of Subpart 2.18.

201 Regponsibilities

Responsibilities shall be assigned for establishingland
implementing the maintenance program. These.tespon-
sibilities|shall include

(a) thq review of the maintenance program to ensure
that champges to plant design or modifjcations are taken
into congideration

(b) th¢ development and updating of appropriate
maintengnce plans, procedures, aiid schedules

(c) thq review of planned maintenance activities to
ensure that radiation expostires to personnel will be as
slow as feasonably achiévable

(d) th¢ conduct of the€ program of maintenance activi-
ties and ¢ther inspections and tests as necessary to verify
satisfactgry performance

(e) th¢ assurance that activities are performed by

qua]iﬁe nersonnel using apnraved processes and cali-
I o I 1y

(i) the recording of all maintenance examinatiory and
test results including corrective actions réguired|and
actions taken

(j) the assessment and evaluation{ef the results of
maintenance, examinations, postmaintenance tests| and
equipment history

(k) the development andyirending of performpance
indicators

() the retention of recerds

202 Procedures

(a) Procedurésyand/or written instructions shalll be
established for performance of maintenance activijities.
Requirements for procedure format and content shgll be
established. Additional guidance regarding procedlural
requir€thents are contained in ANS 3.2.

(D) Checks shall be made to verify that

(1) procedures and/or written instructions with an
appropriate level of detail have been provided
(2) procedures include applicable format and|con-
tent elements

(c) All changes, including temporary changes, phall
be controlled

(d) Provisions shall be made for documenting dqta to
assist in ensuring satisfactory completion of the vyork.
Such data shall include, as applicable:

(1) parts used (e.g., serial no., part no., lot nq)

(2) identification number of measuring and| test

equipment used

(3) “as found” condition

(4) “as left” condition

(56) adjustments, repairs, replacements made

(6) postmaintenance clean-up and final inspegtion

(7) postmaintenance testing and acceptance results
Recorded data shall be reviewed for completenesg and

brated test equipment and tools

(f) the assurance that properly controlled and identi-
fied materials are used

(g) the assurance that environmental or seismic quali-
fication requirements of equipment are not compro-
mised

(h) the development of provisions for installation and
removal of temporary conditions (e.g., jumpers, transfer-
ring of control switch position) and returning equipment
and systems to service

acceptability—Thereview-shall-be-conducted-bypetson-
nel who are familiar with the design and operation of the
equipment, including acceptance criteria for its design
features and operating characteristics. Administrative
procedures shall require documentation of the accept-
ance of results.

203 Cleanness Control

(a) Controls to minimize the introduction of foreign
materials and to maintain cleanness during maintenance
shall be in accordance with Subpart 2.1 of this Part
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(Part II). Verification methods shall be established to
ensure that these requirements are met.

(b) Immediately prior to closure of equipment, the
absence of foreign materials shall be verified. The results
of the verification shall be documented.

204 Environmental and Seismic Qualifications

Procedures shall be established to ensure that environ-
mental and /or seismic qualification of equipment is not

PART 1l, SUBPART 2.18

established for their incorporation into the files. The files
shall be organized to facilitate information retrieval.

207 Verification of Maintenance Work

Verification shall be performed, as appropriate, to
ensure that equipment on which maintenance has been
performed conforms to specified requirements. This ver-
ification shall include inspection, testing, or document
review as necessary.

voided in performing maintenance. Such procedures
shal} include identification of the qualified items, meth-
ods for reestablishing qualifications, and verification of
qualffication status.

Work Authorization

Procedures shall be established for the authoriza-
of maintenance work. The work authorization shall
bcumented and serve as the identification of author-
work for the purposes of work planning, schedul-
ing, jand control.

(b} The work authorization shall contain the follow-
ing nformation as a minimum:

(1) unique work authorization identifier or number
(2) description of work, including identification
quality designation of the specific equipment on
h the work is to be performed

(3) identification of performing organizations and
specific roles

(4) approval by authorized personnel

(c] Interface concerns such as plant operations;,health
phys$ics/as low as reasonably achievable (ALARA),
seculrity, industrial safety, effluent control, fire protection
and [uality control requirements shall be eohsidered for
applicability by authorized individuals prior to approval
of thHe work authorization document.

(d) The description of work shall’reference the appli-
cable maintenance procedure(s).If a separate procedure
is ngt required, the work duthorization shall contain or
refefence necessary and, sufficient information (design
drayings, equipmentimanuals, etc.) to perform the
work.

(e
plet

205
(a

tion
bed
ized

and
whi

thei

Provision ‘shall be made for verifying the com-
bness of work authorization documents prior to

starfing the\maintenance work.
Thework authorization approval process shall

(f.
provi
requirements commensurate with the original scope of
work.

206 Equipment History

A system shall be established to identify equipment
for which equipment history files shall be maintained.
Files shall be established as early in the life of equipment
as possible to maintain the history of maintenance activi-
ties on each specific item. Information to be entered in
the files shall be specifically identified and mechanisms

103

accordance with para. 202 of Subpart 2.18:

When maintenance involves installation, i
shall be conducted in accordance with”the a
elements defined in Subparts 2.4, 2.5, and 2.8 of
(Part II).

Documentation of verification activities sllall be in

spection
bplicable
this Part

208 Updating of Maintenance Procedures Fr¢m
Vendor Technical.Manuals and Industry
Bulletins

Controls shall énsure that updated informat
dor technical manuals, industry bulleting
received, reviéwed, and incorporated where ap
into mainitemance procedures.

jon (ven-
, etc.) is
propriate

300 PREVENTIVE MAINTENANCE
301 General

Preventive maintenance includes all those
performed on designated equipment needed to
it within specified design limits.

hctivities
maintain

302 Plans and Procedures

Plans and procedures shall be developed td identify
the equipment that requires preventive maintepance, to
establish the frequency and kind of preventiv¢ mainte-
nance to be performed on the equipment, and|to docu-
ment those actions.

302.1 Equipment. Equipment shall be evalluated to
determine its preventive maintenance requirements.
That evaluation shall include the vendor recoqnmenda-
tions as delineated in their technical manual apd bulle-
tins, applicable industry standards and op¢rational
experience, and maintenance experience and equipment
history files. Equipment shall be monitored and evalu-
ated for degradation of performance because ¢f age, as

Equipment that is purchased for future installation or
spares shall be evaluated to determine the preventive
maintenance requirements associated with its storage.

302.2 Frequency. A preventive maintenance sched-
ule shall be established to uniquely identify the equip-
ment, frequency, and preventive maintenance to be
performed.

302.3 Evaluation. The effectiveness of preventive
maintenance actions on equipment shall be evaluated.
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The evaluation results shall be documented and be the
basis for future preventive maintenance practices.

302.4 Corrective Action. When discrepancies or fail-
ures are identified as part of preventive maintenance
activities, they shall be corrected in accordance with
section 400 of Subpart 2.18.

400 CORRECTIVE MAINTENANCE

ASME NQA-1-2012

the type of item failure and the importance of the item.
The assessment shall also include, as appropriate, the
possibility of similar failure in other items. Assessments
shall be performed in accordance with documented pro-
cedures and shall be appropriately reviewed.

403.2 Engineering Evaluation. For failures identi-
fied that could have serious effect on safety or operabil-
ity, an engineering evaluation shall be performed and

documented -to-substantiate-orrevise the failure assSess-

401 Ge|leral

The fd
performd
followin
herein, 4
determir
limits.

llowing requirements apply to maintenance
bd to restore an item to an intended condition
b failure of the item. The term failure, as used
pplies to any condition in which an item is
ed to be unable to perform within its specified

402 Ide
Equ
Ma
Proced
(a) pr
cal mark
its inadv
(b) do
dance w
(1)
for failu
and perf
(2)
required
(c) ent
equipme
(d) ve
and repo
to ensur

htification, Reporting, and Documenting of
ipment or Systems Requiring Corrective
ntenance

ures shall be established for

mptly identifying (e.g., tagging or other physi-
ng) the failed item and controlling it to preclude
ertent use

Fumenting and reporting of failures, in accor-
th preestablished criteria, to

Hesignated levels of management responsible
e analyses, authorization of corrective action,
prmance of corrective action

Supplier and/or regulatory authority, as

ering the failure and the attributed_cause in
nt history records

ifying that failures are appropriately identified
rted as prescribed above to the-extent necessary
p appropriate attention

403 Asdessments and Evaluations

403.1 Assessment. An\assessment of failure cause
and requiired maintenance shall be made consistent with

ment and corrective action planning.

404 Implementing Corrective Maintenance

404.1 Corrective maintenance shall be perfo
using work procedures developed/inYaccordance
para. 202 of this Subpart.

404.2 Provisions shall.be'made for emergpncy
maintenance work, e.g., wotk that must be perfoymed
immediately to eliminate:athreat to the safety of pefson-
nel or facilities. Thesé\provisions shall be documgnted
to identify

(a) the minimum controls applicable to the autho
tion, planning, and performance of the work

(b) requirements to ensure effective accomplish
of the work

Emergency work shall be reviewed and evalyl
immediately after work accomplishment for adeq

med
with

riza-
ment

ated
hacy.

500 RECORDS

(a) Maintenance records shall be maintained to e
lish an equipment history (see paras. 202 and 206 o
Subpart) and assist in performance evaluation and
analysis. Maintenance records shall include work a
rization documents and shall identify the equip]
type of maintenance performed, tools, measuring]
test equipment, parts and material, date of perform
observation, failure cause, postmaintenance tes
results, and the person who performed the mainten

(b) Records shall be maintained in accordance
Part I, Requirement 17.

:tab—
fF this
end
tho-
hent,
and
nce,
ting
hnce.
with
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SUBPART 2.20
Quality Assurance Requirements for Subsurface
Investigations for Nuclear Facilities

100| GENERAL

Sybpart 2.20 provides amplified requirements related
to sybsurface investigations but is not applicable to con-
tamjnated soil investigations. It supplements the
requirements of Part I and shall be used in conjunction
with applicable sections of Part I when and to the extent
spedified by the organization invoking Subpart 2.20.

101 | Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as they are used
in Syibpart 2.20.

borings: circular holes augered, washed, chopped, or
drilled in or through soil or rock by the action of cutting
toolg for purposes of exploration.

geophysical survey: the use of geophysical instruments,
metlods, and techniques to determine subsurface condiz
tiong by measurement of seismic or electrical phenom-
ena,|or by measurement of the earth’s gravitation or
magetic fields or by any other geophysical tiethods.

pene
sour]

ration and probes: cone penetration tests, dilatometer
dings, and vane shear testing in seil.

subs
and
ture
(test
&8¢0}
subsyirface model: a computer model, a physical, graphic,
or dpscriptive représentation depicting subsurface fea-

irface investigation: the determination, correlation,
interpretation of soil, rock~and groundwater fea-
as disclosed or inferred-by-exploratory excavating
pits), drilling, sampling;y-testing, direct push, and
hysical surveying.

ture identified ‘in-the subsurface investigation.
200| GENERAL REQUIREMENTS
The—treguirements—of-Subpa

surface investigations such as drilling, coring, sampling,
trenching, logging, geophysical methods, testing, or
interpreting results of subsurface investigations. This
Subpart is intended to apply to any of these activities
that will be used to formulate design bases for the plant.
The extent to which the individual requirements of this
Subpart apply will depend on the nature and scope of
work to be performed and the importance of the item
or service involved.

105

Documentation of all program elements|shall be
made. These elements shall include, btt'not be limited
to, program plan, organization and qualificatign of per-
sonnel, identification, control andsstorage of project doc-
uments and records, and use of procedures copforming
to applicable specifications.

201 Planning

A plan shall be'\developed for outlining|project-
specific tasks for-which procedures or work instructions
will be requifed in accordance with the requirgments of
the Introdtiction to this Part (Part II).

In addition, planning shall include

(a).definition of work scope and tasks

(b) “identification of roles and responsibilitigs

(c) identification of engineering data reqpired for
design

(d) identification of appropriate field and lgboratory
testing equipment

(e) identification of standard methods or procedures
for field, laboratory, and engineering sampling, testing,
and analysis activities

(f) definition of required records and docunjentation

(g) the preparation of exploratory work plj;s

The plan shall include provisions for control gnd docu-
mentation of any changes.

202 Procedures and Instructions

A program of procedures and work instructjons shall
be established and documented for those activities fall-
ing within the scope of this Subpart in accorddnce with
the requirements of the Introduction to this Par{. In addi-
tion, these documents shall include, as appropriate, the
following:

] X 3 3 3 irveying,
drilling, boring, excavating, sampling, classifying and
logging activities, shipping of samples, and in-situ
testing

(b) laboratory testing activities such as preparing,
classifying, testing and storing samples; recording, cal-
culating, verifying, and reporting test results; and con-
trolling and calibrating measuring and test equipment

(c) engineering evaluation and analysis activities
such as evaluation of field and laboratory data; analysis
of subsurface conditions; development of conclusions

(12)
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and recommendations; and preparations and presenta-
tion of the subsurface investigation report

(d) quality assurance activities such as audit plans
and schedules, verification and surveillance procedures,
and corrective action requirements

203 Results

Field activities and test results shall be documented
in test reports and data sheets. Each report shall identify

ASME NQA-1-2012

the requirements of paras. 201 and 202 of this Subpart
and that activities will be performed by appropriately
qualified personnel, using specified equipment, in accor-
dance with procedures. Verification shall establish that

(a) acomplete and comprehensive program or design
plan has been prepared

(b) the requirements and specifications of the plan
have been translated into work instructions and proce-
dures for all quality-related activities

the activ]ty to which it applies, the procedures or instruc-
tions followed in performing the task, and the identifica-
tion of the following:

(a) pettinent test data such as identification of sample
giving bpring or test pit number, location, depth and

ription of sample

sonnel Qualifications

el directing the overall program, including the
ance of field activities and tests required by this

section

Engaged in Testing and/or Inspection of'Seils and Rock
Used in Engineering Design and Construction, or equiv-
alent alt¢rnative qualification requirements.

300 VERIFICATION
301 General

A quallity assurance’program shall require that fre-
quency o¢f checking and verifying field, laboratory, and
engineerjing activities be established and be commensu-
rate wit the complex1ty of the soil/rock condltlons
being ines
ity. For example procedures established for checkmg
and verification of activities such as drilling and sam-
pling equipment, field boring logs, boring locations, and
sample storage and marking shall include provisions on
frequency requirements of such activities.

302 Preinvestigation

Prior to the actual performance of subsurface explora-
tions, it shall be verified that in-process and surveillance
procedures have been established in accordance with

106

(c) personnel have been qualified and certifigd as
required in accordance with applicable procedured
(d) the equipment to be used meets applicable

dards, specifications, or requirements

btan-

303 Field Investigation

lora-
ance
med
sing

During the actual performafice of subsurface exp|
tions, it is necessary to provide in-process surveill
to ensure that the actiVities are being perfor
according to procedutes by qualified personnel U
specified equipment’Checks of subsurface investigation
activities shall be‘made at the site in accordance [with
procedures tg ensure conformance to the requirenpents
of sections$ 200 and 400 of this Subpart.

(a) Checks shall be performed prior to and dy
field -operations to verify the adequacy, accuracy,
proper operation of field equipment. These checks {
as a minimum, ensure that

Iring
and
hall,

Mmeet
ated
and

(1) sampling, measuring, and test equipment
the applicable ASTM standards or have been evaly
as being acceptable to the procedures, requirements
specifications of section 200 of this Subpart

(2) drilling, coring, and excavating equipment
applicable ASTM standards or have been evaluatd
being acceptable to the procedures, requirements
specifications of section 200 of this Subpart

(b) Checks shall be performed to verify that the
nization, execution, and documentation of all field 3
ities and operations are in accordance with appli
standards, procedures, and project requirements
specifications. The items and activities to be che
and verified shall include, but are not limited to|
following;:

(1) general compliance with the program plan
procedures

meet
d as
and

rga-
ctiv-
Fable
and
cked
the

and

(3) identification and control of project documents

(4) surveying activities

(5) drilling and excavation operations

(6) soil, rock, and groundwater sampling and test-
ing methods and activities

(7) classifying, logging, and reporting methods and
activities

(8) identification, handling, storage of samples and
materials, and verification of the quality of these samples
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Records of field operation verification activities shall
be verified as complete prior to the termination of field
activities.

304 Laboratory Testing

During the actual performance of laboratory testing
operations, in-process surveillance shall be performed
to ensure that the activities are being conducted
according to procedures by qualified personnel using

PART 1l, SUBPART 2.20

(c) identification, control, and storage of project
documents

(d) use of procedures conforming to applicable speci-
fications and requirements

(e) documentation and verification of field and labo-
ratory data and results, engineering calculations and
analyses, conclusions, and recommendations

(f) preparation and presentation of reports of
data, calculations, analyses, conclusions, and

spedified equipment. Checks of testing activities shall
be cgnducted at the laboratory in accordance with proce-
durgs to ensure conformance to the requirements of sec-
tion$ 200 and 500 of this Subpart.

Clhecks shall be performed to verify that the elements
of the laboratory testing program are in compliance with
the gpplicable technical and quality standards, specifica-
tiong, and requirements. The elements to be checked
and |verified shall include, but are not limited to, the
follgqwing;:

(a} organization of the laboratory quality assurance
program

(b} qualification of laboratory personnel

(c) control and calibration of measuring and test
equipment

(d) identification, control, and storage of samples

(e} identification, control, and storage of project
docyments
(f] implementation of standard test methods or quali<
fied test procedures conforming to applicable specifica-
tiong and requirements

(g documentation and verification of test data,
results, conditions, and observations

Rgcords of the laboratory test program verification
activities shall be verified as complete prior to the termi-
natipn of the laboratory test program.

305
D

Engineering Evaluation. and Analysis

iring the performaneé of engineering evaluation
analysis of the results of the field and laboratory
ations, in-process (not necessarily continuous) sur-

formance to the requirements of sections 200 and 600
of this Subpart.

Checks shall be made to verify that the elements of
the evaluation and analysis program are in compliance
with applicable technical and quality standards, specifi-
cations, and requirements. The elements to be checked
and verified shall include, but not be limited to, the
following;:

(a) organization of the quality assurance program

(b) qualification of personnel
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recommendations

Records of the verification of the engineerin
tion and analysis activities shall be verified as
prior to presentation of the final substirface inve
report.

b evalua-
fomplete
stigation

400 FIELD INVESTIGATION
401 General

The organization ‘that conducts the field exploration
activities inherefib to a subsurface investigation shall be
controlled by'd quality assurance program. This organi-
zation shallbe responsible for establishing ar]d imple-
menting a*documented quality assurance program, and
shall furnish the necessary resources such as pprsonnel,
equipment, procedures and instructions, and ¢ther ser-
vices necessary to implement the requiremerfts of the
quality assurance program.

402 Field Operations

The scope of the quality-related operations
as a part of a subsurface investigation will deps
the purposes of the investigations and subsurfa
tions encountered. The operations may consi
not be limited to, any or all of the following 4

(a) review of existing geotechnical data

(b) surveying

(c) auger, wash, core borings, and dire
methods

required
nd upon
ce condi-
t of, but
ctivities:

ct push

(d) test pits, trenches, and excavations

(e) soil, rock, and groundwater in-situ testis

(f) geophysical surveys

(g) classifying, logging, mapping, and recorgling con-
ditions encountered

Pertinent records of field activities shall be m

\&

hintained
as being
complete. Any unusual circumstances encountered dur-
ing field activities shall be recorded and reported as
required by the governing procedures and applicable
ASTM standards. Checks of field activities shall be per-
formed while the work is in progress to ensure compli-
ance with technical and quality requirements and task
specifications.

Standard and nationally recognized methods shall be
used unless specified otherwise, in accordance with pro-
cedures identified in the requirements of para. 202 of
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this Subpart. These may include, but not be limited to,
applicable ASTM standards.

403 Field Equipment

The type of field equipment required for a subsurface
investigation will depend upon the purposes of the
investigation and the conditions encountered. Field
equipment may consist of, but not be limited to, any or
all of the following items:

ASME NQA-1-2012

performed while the work is in progress to ensure com-
pliance with requirements and specifications.

405 Boring and Excavating

The type and number of borings, excavations, and
other subsurface explorations required for a field investi-
gation will depend upon the purposes of the investiga-

tion and the subsurface conditions encountered.
[QFP) SVTETY RPN ax 1 1 1 1 d to

(a) smifall hand tools

(b) supveying equipment

(c) hapd and power augers, direct push equipment,
hammer|drills, and rotary drills

(d) pojwer trenching and excavating equipment

(e) soi], rock, and groundwater sampling devices

(f) soi], rock, and groundwater in-situ testing devices

(g) gepphysical survey equipment

(h) spgcial sampling and testing equipment

(i) field support equipment and vehicles

Pertingnt records of field equipment that have a direct
bearing ¢n the quality of the work shall be maintained
as the work progresses and shall be verified as being
complet¢. Any unusual or nonconforming equipment
conditiofns shall be recorded and reported as required
by the spjecifications. Checks of field equipment shall be
performé¢d as required before, during, and after the exe-
cution of related field activities to ensure compliance
with tdchnical and quality requirements and
specifications.

404 Surnveying

A permanent system of horizontal and vertical/con-
trols, sudh as baselines and benchmarks, shall.be estab-
lished, maintained, and used in accordance with
procedutes in order to obtain an accurate*location and
relocatioh of explorations, installations;’and geological
features.

Install
zontal a
limited t

htions and explorationsrequiring accurate hori-
nd vertical location shall include, but not be
o, the following dtems:

(a) auger, wash, coreborings, and direct push explora-
tion points

(b) test pits, trénches, and excavations

(c) obgervation wells, piezometers, gages, and weirs

(d) chaingesin surface and subsurface soil, rock, and
groundwatér conditions

auger, wash, and core borings; direct push methodg; test
pits; trenches; shafts; and excavations.

All subsurface explorations shall be located with an
accuracy commensurate with the program plan|and
instructions specified in section 200-of¢this Subparf. All
explorations shall, after completion;-be consistently and
uniquely numbered or identified.

Unless otherwise specified’in the program plan,
instructions, or procedures; borings shall be advai[‘nced
in such a manner ag tosatisfy the requirements of
ASTM D420, ASTM DB1452, ASTM D1586, ASTM D] 587,
ASTM D61515,ASTM D2113, ASTM D2573,
ASTM D6635y, JASTM D5778, or other accepted
standards.

Pertinentrecords of boring and excavating opera
shall be maintained as the work progresses and
be werified as being complete. Checks of boring| and
exXcavating operations shall be performed while the york
is in progress to ensure compliance with requirenjents
and specifications.

ions
shall

406 Sampling and Testing

The type and number of samples and tests reqtiired
during the field portion of the subsurface investigation
will depend upon the purposes of the investigatior] and
the subsurface conditions encountered. The soil, fock,
and groundwater sampling and test operations [may
include, but not be limited to, any or all of the folloying
activities:

(a) split barrel sampling

(b) thin-walled tube sampling

(c) core barrel sampling

(d) groundwater sampling for physiochemical
analysis

(e) vane shear testing

(e) soil, rock, and groundwater samples

(f) soil, rock, and groundwater in-situ tests

(g) geophysical surveys

(h) previous and existing structures

(i) unusual or unexpected conditions or occurrences
that may affect the accuracy or interpretation of the
survey results

Pertinent records of surveying activities shall be main-
tained as the work progresses and shall be verified as
being complete. Checks of surveying activities shall be
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{f)—cone penetration testing

(g) standard penetration testing

(h) permeability testing

(i) water level determinations

(j) pressure testing

(k) geophysical logging

(I) dilatometer testing

Sampling and testing shall be performed in compli-
ance with the applicable requirements, specifications,
standards, instructions, procedures, and program plan.
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407 Classification and Reporting

This paragraph develops the requirements for classi-
fying, logging, and reporting of borings, excavations,
samples, tests, surveys, and other field investigation
activities. Classifying, logging, and reporting activities
shall be performed in accordance with procedures iden-
tified in the requirements of section 200 of this Subpart.

A field log shall be developed for borings and excava-

PART 1l, SUBPART 2.20

500 LABORATORY TESTING

501 General

The laboratory in which tests are conducted shall be
controlled by a quality assurance program in confor-
mance with the applicable requirements of Part I. The
laboratory shall be responsible for establishing and
implementing a documented quality assurance pro-

ram. The laboratory shall furnish the necessary

tiong
encduntered during the field operations. This log shall resources such as persqnnel, equipment, d(?cumented
also|describe the type, location, and condition of recov- procedgres and ins tructlor.ls, and other setvicps neces-
ery §f all samples or tests conducted. For example, the sary to implement the requirements of the-qual{ty assur-
borihg log shall include, but not be restricted to, a head- ance program. . . . .
ing ¢ontaining the following information: boring num- Labor.atorles 1.nvolved n subs.urface mves 1gat1pns
ber 4nd location; project; boring contractor; date started and. testing of soil and rock materials shall l?e afcredited
and |date finished; names of driller and sample logger; ~ °* inspected for cc.)nformance to requirerpents of
elevation; and any pertinent groundwater information ASTM D3740 or equivalQe,
or other data that may affect the use of the site.
Infaddition, a description of the method of advancing 502 Scope
the poring should be included. The body of the log Laboratory , teSting of subsurface materials| shall be
shoyld include, in particular, information as to size and ~ made to detérinine their properties to providg data for
location of casting used, in-situ test results, and drilling  engineering.design. This requires a reliable grocedure
abngrmalities such as loss of fluid or artesian ground-  and a.systematic approach, which should inglude the
watgr conditions that are detected. elements specified in paras. 502.1 through 5024 of this
Sqmples shall be controlled and cataloged by field = Subpart.
logs] lists, or summaries. Procedures and consistent for- . . L. .
maty shall be used to label and identify all samples. .502.1‘.‘.50|l'ldent|f|cat|on and Description. A unified
Samples shall be systematically and uniquely identified soil classification standard, such as ASTM D2487, shall
withl respect to project, sample number, location sam- be used.
pled, type of sample, and date sampled. Samples-shall 502.2 Storage of Soil/Rock Samples. Identification
be handled, shipped, and stored in accordance with pro- of samples shall be affixed to the sample tubgs or con-
cedyres identified in the requirements of(Segtion 200 of  tainers, which will maintain the integrity of thd samples
this Subpart and in such a manner as-to minimize or  for the specified period of storage. Samples|shall be
previent disturbance or changes in material properties. stored in locations where they will be protected from
Classification of soils shall be based on ASTM D2488  damage.
or gther recognized methods. \It/is not necessary for
field logs to contain the refinéments that can only be 502.3 Handling of Undisturbed Samples{ Labels
detefmined by laboratory-testing; however, where possi- ~ shall be affixed to sample tubes with all pertingnt infor-
ble,|the system for_&lassifying soils contained in ~ mation. Tube and boring numbers shall be nfarked in
ASTM D2487 should-be used, except when geological ~ duplicate. Undisturbed samples shall be stored verti-
clasdification is spegified. The logging and classification ~ cally in a suitably controlled environment in which the
of groundwatét-and rock samples and tests shall be =~ ambient temperature and humidity are mainfained at
perfprmed in‘dccordance with procedures. predetermined levels to preserve critical sample charac-
THe réports of field tests and other activities shall ~teristics. Samples shallbe transported verticallyjand pro-
inclihde”all specified results and shall be reported in a  tected with suitable resilient packing material fo reduce
form to include the following items: shock, vibration, and disturbarce. Appropriate mea-

(a) identification of the applicable standard methods
or qualified procedures

(b) all pertinent data and notes

(c) test calculation results in the form of tables and
curves where required

(d) discussion to include significant conditions
encountered, such as any specific difficulties, errors
introduced, accuracy of results, and any specific soil,
rock, or groundwater characteristics observed
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surements or observations shall be made prior to and
following transportation, and the samples shall be eval-
uated for disturbance. Test specimens shall be prepared
in accordance with applicable ASTM standards unless
otherwise specified.

502.4 Determination of Standard Properties for Engi-
neering Evaluation. Soils classification and testing shall
conform to guidelines established in paras. 202 and 407
of this Subpart.
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503 Test Methods

Standard and nationally recognized test methods shall
be used unless otherwise specified by procedure identi-
fied in accordance with the requirements of para. 202
of this Subpart. These may include but not be limited
to the applicable and approved ASTM standards.

504 Report of Laboratory Tests

ASME NQA-1-2012

use in performing various engineering design analyses
and evaluations. The development of the subsurface
model shall include, but not be limited to, consideration
and assessment of the following areas:

(a) the basic seismic, geologic, geotechnical, and
hydrologic features in the vicinity of the site

(b) the specific soil, rock, and groundwater conditions
encountered at the site

(c) the static and dynamic engineering properties and

The rpnnﬂ' of tests made shall include all cppmﬁpﬂ
test restlts and shall be reported in a form to include
the following items:

(a) idgntification of samples tested, date tested, test
personngl, test equipment, and test procedures used

(b) laboratory test results

(c) test and calculation results in the form of tables
and curves as required

(d) discussion to include significant conditions
encountgred in the testing, such as any specific diffi-
culties, efrors introduced, test accuracy, and any specific
charactetistics of soil observed during testing

600 E

601 GeII

The o1
analyses
testdata
conform
This org3
necessar
mented |
necessar
assurang

GINEERING EVALUATION AND ANALYSIS

eral

ganization that conducts the evaluations and
of the subsurface investigation and laboratory
shall implement a quality assurance program in
hnce with the applicable requirements of Part I.
inization shall be responsible for furnishing the
 resources such as personnel, equipment, doct-
brocedures and instructions, and other sefyices
y to implement the requirements of the,quality
e program.

602 Anc

Proced
ized mo

lysis of Subsurface Conditions

ures shall be established-to develop a general-
el of the subsurface eenditions at the site for

loading responses of the materials and strata underlying
the site

(d) the interrelationship of the above geophysica
tures, subsurface conditions, engineering prope
loading responses, and the structural,foundationp
the facilities at the site

fea-
ties,
for

603 Report of Evaluation and Analysis

esti-

pre-
> all
Fma-
yses

with

An analysis and evaluation of the subsurface iny
gation and foundation aspects of the site shall be
sented along with ‘the basic data supportin
conclusions and yecommendations. Sufficient info|
tion shall be previded to allow for independent ana
and evaluatiéns*for design verification consistent
Part I.

700 “RECORDS

Record copies of procedures; program or design pi
qualified investigation procedures; procurement co
records; measuring and test equipment control and
bration records; work instructions and orders; field
laboratory logs and test data; test deviations or e
tion records; results of engineering analyses and ev.
tions; checks, verifications, and examination recprds;
reports; and other specified documents shall be|pre-
pared. These records shall be retained with other phoject
records as required by code, standard, specification, or
project procedures.

lans;
ntrol
cali-
and
cep-
hlua-

110
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PART Il, SUBPART 2.22

SUBPART 2.22
Quality Assurance Requirements for Management
Assessment and Quality Improvement for Compliance With
10 CFR 830 and Department of Energy (DOE) Order 414.1 for

GENERAL

This Subpart establishes requirements for implement-
ing Management Assessment and Quality Improvement
ty criteria for the Department of Energy (DOE)

This Subpart applies to DOE activities regulated
under Title 10 CFR 830, Nuclear Safety Management,
inclyding Subpart A, Quality Assurance Requirements,
and [Subpart B, Safety Basis Requirements (DOE QA
rule], and for activities performed DOE Order 414.1;
Quallity Assurance (DOE QA Order). DOE rule ahd
Ord¢r quality Criterion 3, Quality Improvement;jand
Crite¢rion 9, Management Assessment, are addressed in
this Subpart.

This Subpart shall be used with Part L when and to
the ¢xtent specified by DOE regulation or contract, or
by the organization invoking Subpart2.22. This Subpart
is nqt applicable to nuclear generation facilities licensed
CER 50 or 10 CFR 52 and other specific activities
regulated by the Nuclear Regulatory Commission.

Definitions

The following D@E=specific definitions are provided
to sppplementor/replace the definitions in Part I,
Intrpduction, Section 400 when implementing this
Subpart.

whether items, processes, systems, or services meet
specified requirements and perform effectively. [1]

graded approach: the process of ensuring that the level of
analysis, documentation, and actions used to comply
with a requirement is commensurate with

(a) the relative importance to safety, safeguards, and
security

! Refer to Part IV, Subpart 4.1.2 for a detailed comparison.

DOE Nuclear Facilities

(b) the magnitude of any hazard involved

(c) the lifecycle stage of adfacility or item

(d) the programmatic mission of a facility

(e) the particular characteristics of a facility] or item

(f) the relative importance of radiological arjd nonra-
diological hazards

(¢) any other (relevant factors [1, 2]

item: an allFinclusive term used in place of any of the
followingy appurtenance, assembly, componerjt, equip-
ment, material, module, part, product, softwafe, struc-
turej\subassembly, subsystem, support system|, system,
ordinit (replaces Part I definition for use in this pubpart).
{1, 2]
management assessment: an assessment condpicted by
managers of their management processes to ideptify and
correct problems that hinder the organizatfon from
achieving its objectives. [1, 2]
nonreactor nuclear facility: those facilities, actiyities, or
operations that involve, or will involve, radioactive and /
or fissionable materials in such form and quantity that
anuclear or a nuclear explosive hazard potentiglly exists
to workers, the public, or the environment but{does not
include accelerators and their operations nor pctivities
involving only incidental use and generation of radioac-
tive materials or radiation, such as check and cglibration
sources, use of radioactive sources in research and exper-
imental and analytical laboratory activities,|electron
microscopes, and X-ray machines. [1]

nuclear facility: a reactor or nonreactor facility where an
activity is conducted for or on behalf of DOE and
includes any related area, structure, facility, of activity
o-theextentrecessa OTe proper imptementation
of the requirements established by 10 CFR 830. [1]
process: a series of actions that achieves an end or
result. [1]

quality: the condition achieved when an item, service,
or process meets or exceeds the user’s requirements and
expectations. [1]

quality assurance: all those actions that provide confi-
dence that quality is achieved (replaces Part I definition
for use in this Subpart). [1]

(12)
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quality improvement: an iterative, disciplined manage-
ment process used to promote efficiency and prevent
potential future problems by eliminating error precur-
sors. Quality improvement consists of planning work,
evaluating/measuring the work process implementa-
tion for potential improvements, identifying item ser-
vices and processes needing improvement, modifying
how work is performed based on factual information,
and evaluating the effectiveness of the modifications.

ASME NQA-1-2012

current and planned activities to the organization’s
objectives.

(b) selecting the management processes to be
assessed. Processes or topics that influence performance
that could be included are strategic and operational
planning; work environment; human resource alloca-
tion; financial and material resource allocation; commu-
nications between customers, community, suppliers,
and regulators; quality and safety culture; and internal

work: a ¢lefined task or activity such as research and
developinent; operations; environmental remediation;
maintengnce and repair; administration; safety software
developinent, validation, testing, and use; inspection;
safeguafds and security; or data collection and
analysis|[2]

200

201 G

Manag
identify
tion fron
ments sh
is in me
objective
Manage
safety, id|
tion’s ov|
assessmg
mined by
of flexib
ning, im

N1ANAGEMENT ASSESSMENT REQUIREMENTS
e

eral

ers shall assess their management processes to
hnd correct problems that hinder the organiza-
1 achieving its objectives. Management assess-
all determine how effectively the organization
bting performance expectations and mission
s and shall identify strengths and weaknesses.
ment assessments shall be used to enhance
entify problems, and contribute to the organiza-
brall improvement of quality. The management
nt process shall use a graded approach as deter-
 the manager to provide an appropriate degree
lity in the level of detail for assessment plan-
blementation, documentation, and répgorting.

202 Ass

202.1

ble for

(a) establishing and implementing the management
assessm¢nt program

(b) enfphasizing the importance of assessments to the
management team

(c) setfing overall-expectations and schedule

(d) enpuring Qiecessary resources (including person-
nel and {raining) are available to develop the program,
perform [the.assessments, and act on results

essment Planning and Scheduling

Planning. Senior managentent is responsi-

and external organizational interfaces.

(c) determining the degree of formality necessa
plan, conduct, document, and report the assessme

(d) coordinating interfaces when assessments iny
multiple organizations.

(e) setting the assessment scheddle.

'y to
nt.
olve

202.3 Assessment Personnel. * Management asj
ments shall be performed by'médnagers of the orga
tion, processes, or activities*being assessed. Man
shall remain personally-involved in conducting
assessment and shall~be responsible for evaluatin,
results when employees and/or consultants are us
assist with the‘assessment.

ess-
hiza-
L gers
r the
b the
bd to

203 Assessment Process

203:1 Assessment Focus Areas. Assessment focus
area5.to be considered during a management assesspnent
shall include one or a combination of the followir]g:

(a) Have critiques and/or self-assessments been| per-
formed by employees related to assessing the effedtive-
ness of the organization?

(b) What is the level of management participati
QA program implementation?

(c) Are the plans and goals of the organization
appropriate and valid?

(d) Are managers regularly monitoring the orga
tional plans and goals and the achievement of
goals?

(e) Do individuals understand the organizati
plans, goals, and objectives?

(f) Is the overall performance focused effectivel
meeting plans and goals?

(¢) What is expected of individuals in the orga
tion, and are these expectations aligned with mi
objectives?

(h) Are these expectations being met?

n in

still

hiza-
hese

onal

y on

hiza-
Esion

(e) CcO Il[IlUIliLdIiIlg dSSCSSITICTIT bdledule 10 appro=
priate individuals in time to permit sufficient time to
prepare

(f) participating in the evaluation of assessment
results from subordinate managers

202.2 Topic Selection and Scheduling. Managers
performing assessments are responsible for
(a) evaluating performance information from internal
and external sources (e.g., regulators, audits, clients, per-
formance metrics, etc.) and the relative importance of

112

(1) What opportunities are there for enhancing safety
and improving quality?

(j) Are there risk assessments or declining trends
related to effective and safe performance?

(k) How could the organization make better use of
its human resource allocations?

203.2 Issue Identification. Areas of weakness and
strength and compliance issues are documented during
a management assessment. Management assessment
results are evaluated by the manager to determine
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whether there are problems that are hindering the orga-
nization from achieving its objectives, goals, and plans.
Actions are taken to resolve those problems. Senior man-
agers shall ensure that any specific QA program compli-
ance issues or environment, safety, and health issues
are promptly entered into the corrective action tracking
program (or similar tracking system) to facilitate a
timely resolution.

p .. Management g

results shall be shared with the next highes
anagement to support effective problem resolution.
ssessment results shall be documented in a report

strengths, weaknesses, and problems affecting
ion achievement that require resolution

04.2 Senior management shall ensure the man-
agement assessment results are used to improve the
organization’s performance, promote quality improve-
ment, and remove barriers that inhibit the organization
frong achieving its objectives, goals, and plans. Indicators
of the effectiveness of the assessment process.include
(a) eliminating the recurrence of probleins from previ-
ous pssessments
(b) benchmarking of assessment'performance with
that pf other internal and external-organizations to deter-
min¢ whether assessments reflectbest industry practices
(c} incorporating assessnyent results into organiza-
tional goals, strategies, ©bjectives, plans, and processes
(d) periodically reviewing the results of assessments
witl individuals.and organizations that may benefit
fron the results.and improve their performance

300
301

QUALITY IMPROVEMENT

General

PART Il, SUBPART 2.22

(c) identify the causes of the problems, and work to
prevent recurrence as a part of correcting the problem

(d) review item characteristics, process implementa-
tion, and other quality related information to identify
items, services, and processes needing improvement

Management shall decide which work activities will
be evaluated for quality improvements. Priority shall be
given to those activities that are most important to the
organization’s mission and safety, those with known
existing problems, and those where trendingor perform-
ance metrics indicate the potential for futtire’groblems.

302 Evaluation of Work

focus on
y impact

Work shall be formally evaluated with a
identifying potential sources-of errors that ma
quality. Evaluations shall’consider procedurep, equip-
ment, materials, work envifonment, management, com-
munication, resource-allocation, human performance
factors, and other(attributes with the potgntial to
adversely impadct'quality. Evaluation meth¢ds shall
include, but.afe not limited to, the following:

(a) audits

(b) stirveillances

(chmanagement assessments

(d) trending and analysis of performance
etror rates, or other measured data

(e) other established quality evaluation mge
determine the cause of the condition or issue

metrics,

thods to

303 Quality Improvement Tools

Processes or tools shall be selected to assist ¢rganiza-
tions in improving quality performance. One| or more
of the following tools shall be used for this phirpose:

(a) Benchmarking (Internal and External). Thel purpose
of benchmarking is to improve performancg. Bench-
marking provides a mechanism to learn about ajn organi-
zation in relation to other similar organjzations.
Benchmarking can identify those organizations{that per-
form effectively for similar activities.

(b) Brainstorming. Brainstorming is a way
oping creative solutions to a problem. It works
ing on a problem statement and developin
solutions to it. Ideas are generated by all pafticipants
in a brainstorming session. There should be no|criticism

pf devel-
by focus-
b radical

Measures shall be established and implemented to
govern quality improvement activities. Quality
improvement ensures work that affects quality is
planned, performed, evaluated, and improved upon to
increase effectiveness and prevent problems before they
occur. Requirements for quality improvement are

(a) establish and implement processes to detect and
prevent quality problems

(b) identify, control, and correct items, services, and
processes that do not meet established requirements

113

of ideas. Brainstorming identifies possibilities and mini-
mizes assumptions within the limits of the problem
statement.

(c) Bar Charts. Bar charts are useful when comparing
groups of data. By using bar charts, a class or group of
data can be grouped into a single category of data, or
they can be broken down further into multiple categories
for greater depth of analysis.

(d) Cause-and-Effect (Fishbone) Diagrams. A cause-and-
effect diagram is a picture composed of lines and words
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in a fishbone design to represent a meaningful relation-
ship between and possible causes and the effect (prob-
lem) in terms of people, methods, machines, materials,
and environment.

(e) Five Whys. This simple technique is used to identify
the real issue behind a problem by starting with the
issue and asking why it occurred and then continuing
to ask why until there is no further response to the
question. This generally occurs around the fifth why,

ASME NQA-1-2012

what you are going to do before you do it. “Do” repre-
sents the undertaking of the activity that has been
planned and to ensure that it happens as planned.
“Check” represents the need to review the results and
impact of the activity in an objective and analytical man-
ner. “Act” represents the need to make changes to future
plans in order to incorporate the learning from the
“Check” phase of the cycle.

but can fccur sooner or Iater.

(f) Lespons Learned. A lesson learned is a good work
practice [or innovative approach that is captured and
shared tp provide repeat application. A lesson learned
may alsg be an adverse work practice or experience that
is captutled and shared to avoid recurrence.

(g) Flqw Charts (also known as a Process Map). A flow
chart is p map of a process that is simply a graphical
way of fepresenting the process flows and activities

Juﬂ‘ﬂﬂ'p'wmﬁmnmmmmmﬂ]' fcati ion
Management shall determine which of the ideritified

problems or weaknesses warrant quality improverhent.
This determination shall consider the likelihood|and
significance of the potential problemsssdfety considlera-
tions, mission priorities, process efficiency, and resqurce
availability. Alternate actions shall'be explored to deter-
mine the best solution to ad@fess the error precyrsor.
The determination shall be documented. Improvenpents

throughgut a process using common symbols. Itisused  will be incorporated as defetmined by management and
to docunpent processes and helps analyze and standard- may include equipment or facﬂlty modifica ion,
ize a prpcess and plan improvements. It is a tool to  updated training, or-¢hanges to institutionalized fork
understgnd a process. controls (such as\policies, programs, plans, procedpures,
(h) Faflure Mode and Effect Analysis (FMEA). FMEA is or guidelines),
a systenjatic approach that identifies potential failure
modes ir] a system, a product, or manufacturing/assem- 305 Improvement Evaluation
b'ling'op gration 'cause'd' by d?§ign or Ipan'u.factur ing defi- Management shall ensure quality improvement initia-
ciencies.|It also 1d(.en’F1f1es critical or 51gn1f1.cant designor oS0 S evaluated or periodically monitored to deter-
process :haracterlst'lcs that require spegal controls t0 .t hether the intended results are achieved amd to
prevent pr detect failure mode.s. FMEA is a tool used to_(\Theck for unforeseen adverse impacts. Effective inhple-
prevent aroblemg from occurring. , mentation eliminates potential problems angl/or
(i) Qap Anglysw (also .known as Change Analysis). Gap 4. ces their adverse impact.
analysis provides a detailed breakdown of both the-qtial-
itative and quantitative aspects of the difference
between|what is and what is desired. 400 RECORDS
(j) Gamtt Project Timeline Charts (sometitites referred to .
as a bar chart). The Gantt chart offers algraphical display | Records of ma.n.a.gement ass'essment aITd quplity
of activifies and duration illustrating fimelines for pro- improvement activities are considered quahty reg o.rds
posals afid projects. and shall be Controlleq in accordance with the reqpuire-
(k) Hiftograms. A graphical(simmary of the results ments of Part. I, Requirement 17. Management agsess-
from a checklist. ment records include assessment schedules and refjorts.
(I) Pateto Charts. A Pateto chart is used to graphically Quality improvemer.lt records include reports utilized
summarize and display;‘the relative importance of the to record and frack improvements.
differenres between.groups of data. The basis for a
Pareto chart is the®0-20 rule, where 80% of the problems 500 REFERENCES
result frgm 20%-of the causes. It assists in determining
significdnee-dnd identifying the potential items to The following is a list of publications referenc¢d in
improvelfirst- thisSlandard

(m) Plan-Do-Check-Act (PDCA). The PDCA cycle is the
foundation for continual improvement and can be
applied to the development or improvement of any pro-
cess. “Plan” represents the need to think through exactly

114

[1] Title 10 Code of Federal Regulations Part 830,
Nuclear Safety Management

[2] DOE Order 414.1D, Quality Assurance, dated
April 25, 2011
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PART Il
INTRODUCTION

— PURPQSE

PART I1I, INTRODUCTION

jons, and

rt III provides nonmandatory guidance on
oaches and methods to implement the requirements
hrts 1 and II. Consistent with its intent to provide

nonfandatory guidance, the terms must, require, and

shall
As o
used

200
A
by {
imp
(a

proy

are not used in statements of action in this Part.
uch, alternative approaches and methods may be
to satisfy Parts I and II requirements.

APPLICABILITY

bplication of this Part III guidance may be achieved
ither or both of the following approaches when
ementing Parts I and II requirements:

as content within the QA program document to
ide details relevant to an organization’s activities

(h) as content in Pn]iripq Prnfnrn]c instruct
procedures that establish controls for activities
quality

affecting

Part III contains details of proven methods ad activi-

ties to achieve compliance with Parts I and I}
ments, and provides proven principles and prag
may be used to establish an_éfficient and cost
QA program. Part III reflects industry exg
proven methods of performance, technology|
and regulatory considerations, and insights
intent of the NQA Committee in formulating P
II requirements( Part III does not, however,

Standard user from utilizing alternate meth
activitiesthat can be proven to provide results g
with Parts I and II requirements.

require-
tices that
effective
erience,
changes
into the
hrts I and
limit the
ods and
pnsistent
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SUBPART 3.1
Guidance for Implementing Part | Requirements

The fo ]m/ving Qtharfc Prnvir‘]p nonmandatory gnid-
ance thaf may be used in conjunction with the applicable
Requirerhents of Part I.
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SUBPART 3.1-1.1
Implementing Guidance for Part I, Requirement 1:
Organization

PART 11, SUBPART 3.1-1.1

100

GENERAL

This Subpart provides nonmandatory guidance on

orga

200

In|
sibil
inte
tion|
rega
groy
ever]
mon
the 3

Q
exte
tion:
ers,

nization as specified in Requirement 1 of Part I.

ORGANIZATIONAL STRUCTURE

structuring the organization and assigning respon-
ty, quality assurance should be recognized as an
disciplinary function involving many organiza-
al components and, therefore, should not be
Fded as the sole domain of a single quality assurance
p. The quality assurance group (or groups), how-
should be designated to describe, integrate, and
itor the agreed-upon quality assurance activities of
Farious disciplines and functions.
h1ality assurance encompasses many functions and
hds to various levels in all participating organiza-
, from the top executive to workers, such as design-
omputer programmers, welders, inspectorsfacility

opetjators, craftsmen, and Auditors, who perforin activi-

ties

D
deps
the i

hffecting quality.

fferent organizational structures may_be effective,
nding on the portion of the project or job in which
mplementing organization is/nvolved.

300 BASIC PRINCIPLES

301 Management Functions

Designated management should/have the
and responsibility to identify ¢r approve

(a) quality assurance program scope and ap
quality levels

(b) characteristics.to'be verified and ac
criteria

(c) actions to resolve quality problems

(d) determination of the validity and dispq
nonconforming items and services

302 Quality Achievement Functions

Those performing quality achievement f
shotld have

(a) means or information, or both, to monitoj
the quality of their work

(b) authority and responsibility to identify an
defective work products

(c) responsibility to correct quality problem
area of responsibility, whether self-identified or|
to them by others

(d) freedom to provide or recommend sol
quality problems outside their area of respons

huthority
propriate

eptance

sition of

inctions
or check
d control

5 in their
reported

itions to
ibility
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SUBPART 3.1-2.1
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs

100 GENERAL

This Subpart provides nonmandatory guidance on
Requirerpent 2 of Part I, Quality Assurance Program.

200 PROGRAM FORMAT

The format of NQA-1 has retained the original eigh-
teen critgria. Other recently developed quality assurance
requirenjents documents use different formats. One such
format i management, performance, and assessment.
r format is:

(a) program

(b) petsonnel training and qualification

(c) quplity improvement

(d) dofuments and records

(e) wdrk processes

(f) degign

(g) procurement

(h) indpection and acceptance testing

(i) mapagement assessment

(j) independent assessment

Still anpother format uses twenty elements to deseribe
a quality assurance program. Regardless of-how the
requirenjents are grouped and formatted, the important
success [factor is to adequately addressyall imposed
requirenjents. This Standard does not festrict the devel-
opment pf quality assurance programs to the format of
requirenjents specified herein, provided the technical
contents|of the requirements itnposed by the organiza-
tion invgking this Standard‘are met.

Frequently, one qualify-assurance program can be
adapted [to satisfy thenéeds of more than one standard,
or custommer. Because\of its broad base of requirements,
NQA-1 provides'a core program that can be related to
other standards-and customer specifications. A relation-

ship mafrix_can be used to demonstrate programmatic
Comparv]ﬂi]ﬂ-} with other source wanlnirompnf docu-

formality should be graded to satisfy criteria based on
the defined risks associated with meeting specjfied
requirements.

Most quality assurance applicationsS>will have njulti-
ple customers and users, and to meet'the intended|pur-
pose of the quality assurance program, customer rfeeds
should be viewed individuallyarid collectively. Custom-
ers can be internal or extérnal to the quality assugance
program applied to the\work process. Internal usdrs of
the quality assurance-program will have different rfeeds
(i.e., performance) than external customers, wh¢ are
recipients of the products (i.e., items or services) of the
work process‘to which the quality assurance program
applies. (A\regulator should be viewed as a custpmer
with a-defined set of requirements and expectatiops to
be aiet.

The quality assurance program should describ¢ the
organizational structure, functional responsibiljties,
authority levels and relationships, and communication
interfaces needed to accomplish the work and quality
objectives.

Generally, functional interfaces should be identlified
to link with key customer communication points.|This
will promote performance-based operations|and
reporting if used effectively to communicate perfprm-
ance status and resolution of issues.

302 Timing

The primary reason for establishing a quality apsur-
ance program is to ensure that items and servicep are
developed and provided for use in compliance with
specified requirements. To achieve this objective, copntrol
and verification measures should be planned, docu-

ments. Accommodating multiple customer needs with
one quality assurance program has several benefits: con-
sistency of application to minimize performance errors,
minimization of training, and process cost effectiveness.

300 PROGRAM DEVELOPMENT
301 Purpose and Scope

The quality assurance program should be developed
to meet customer requirements and user needs. Applica-
tion of management controls and the degree of program

mented, and implemented at predetermined points
throughout the lifecycle of the work process. The pro-
gram should provide control from initiation of activities
through their completion.

The quality assurance program should specify an
orderly and timely sequence for the implementation of
applicable requirements and standards; for example, as
anuclear project moves through its various stages, activ-
ities affecting quality will change as the type of work
dictates.
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400 WORK REQUIREMENTS AND PERFORMANCE

401 Basis and Structure

The structure, graded content, and application of a
quality assurance program should be based on a defined
baseline of requirements to accomplish performance
objectives. Tasks derived as the step-wise methods to
achieve performance objectives can be logically collected
into a work process to form the basis for defining work

PART 11, SUBPART 3.1-2.1

embedded in the work process for optimal effectiveness.
Being embedded means that quality assurance is
designed into all aspects of work planning, manage-
ment, performance, validation, verification, documenta-
tion, close-out, and product delivery. Quality assurance
provides a systematic approach for achieving perform-
ance objectives.

The quality assurance program should describe the
scope (i.e., breadth and depth) of its application, includ-

fundfions. These functions are the building bIOCKS of
an ofganization framework. Work task relationships are
frequently described in work breakdown structure that
relatles process requirements, tasks, and work products
and provides the basis for work scheduling, cost control,
and [performance measurement.

Edch work requirement should be related to a work
task| a work process, and a customer. Progress toward
achieving a work product should be measurable to
detefmine how effectively work objectives are met.

402

Wprk activities should be planned to ensure a system-
atic approach. Planning should result in the documented
idenfification of methods and functional responsibili-
ties.|Planning should determine what is to be accom-
plished, who is to accomplish it, how it is to be
accomplished, when it is to be accomplished, and how
to measure performance and progress.

Plpnning should be performed as early as practicablée
and |prior to the start of the activities to be controlled
to erjsure functional interface compatibility and satisfac-
tory[coverage of governing requirements.

Plpnning for a quality assurance prografm should take
into |consideration

(a) applicable quality and technigal requirements,
inclfiding governing specifications) codes, standards,
and [practices

(b} the need for special procedures, work instructions,
contfols, processes, equipment, qualifications, or certifi-
catigns required to achieve quality requirements

(c} the documentation needed to demonstrate the
quallity of the work performed and the items and ser-

Planning

ing coverage of administrative services, if thalt is what
is needed to meet customer performance expgctations.

502 Graded Approach

Items and services may requiré varying degrees of
control and verification to_ensure compliapce with
requirements. Some factofs that should be cqnsidered
in determining appropziatelevels of control and verifica-
tion are

(a) the hazards associated with doing the
using the result§ of the work

(b) the consequences of malfunction or failt
item, or iflappropriate use of the results of sery
vided

(c)the probability of the occurrence of the p
consequences

(d) the design and fabrication complexity of unique-
ness of the item, or difficulty to perform services

(e) the need for special controls and oversight of pro-
cesses, equipment, and performance

(f) the degree to which functional complian|
demonstrated by inspection, test, or perf
verification

(g) the quality history and degree of standal
of items and services

work or

re of the
ices pro-

bstulated

e can be
rmance

rdization

(h) the difficulty of repair, replacement, or rgplication
of the items and services

600 TRAINING AND QUALIFICATION

The definition of work requirements, individual work

vice prov1ded‘for use tasks, and their collection into a work procegs should
(d the, .a.smgnment of task and performance be used to determine the individual and collectjve train-
resppnsibilities . ] ing and qualification needs.
(ef themethods tobe used to verify conformance with The accumulation of knowledge and skilld through

quality and technical requirements, and program
effectiveness

500 WORK PROCESSES

501 Process Management

The input to a work process consists of requirements
and the output is a product that meets those require-
ments. Quality assurance is the tool for ensuring that
the product meets specified requirements and should be

121

experience is an effective way of becoming proficient in
a work activity. On-the-job training (including men-
toring) is an effective training method and should be
documented as well as classroom training.

Demonstrated proficiency and consistent perform-
ance are two primary measures of good training and
qualification practices. Controlling process variability
may be a good indication that the training and qualifica-
tion practices are adequate to reach performance
objectives.
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700 ASSESSMENT OF PERFORMANCE

Work task objectives should be clearly established
with in-process and final acceptance criteria. Progress
toward meeting objectives should be measured against
parameters that are meaningful to the work process. If
work task and performance objectives, and work
responsibilities have been defined, performance mea-

Those [doing the work should have first-line responsi-
bility for|the acceptability of their work. Their managers
should rpgularly assess work performance.

Management assessments can be continuous measure-
ments of| performance or periodic efforts, depending on
the scopp of the work and process complexity as well
as risk nmpanagement considerations.

ASME NQA-1-2012

A clear understanding of hazards and risks of achiev-
ing or not achieving work objectives should be used
as the basis for establishing a management assessment
process, and the nature of that process.

Frequently, a well-developed (and well-coordinated)
management assessment process can be linked to cus-
tomer reporting needs to avoid duplicate performance
measurement programs.

Management may choose to use individuals who have

. D L asks
ment
hical
Sess-
 the
pro-
duct

or objectives to assist in the management assess
process. Assessments can have a process of tech|
focus, depending on the nature and scope of the as
ment. In either case, the individual performing
assessment should have assessment skills, and work
cess and product/customer understanding to cor
an effective assessment.

122
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SUBPART 3.1-2.2
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Lead Auditor Qualification

PART 11, SUBPART 3.1-2.2

GENERAL

This Subpart provides nonmandatory guidance rela-

tive
fort

to the education and experience that may be used
he qualification of Lead Auditors. This Subpart may

be used in conjunction with Requirement 2 of Part I.

200

EDUCATION AND EXPERIENCE

ThHe prospective Lead Auditor should have verifiable
evidence that a minimum of 10 credits under the follow-

ing
201
(a

SCOr

core system have been accumulated.

Education (4 Credits Maximum)

Associate degree from an accredited institution:
P 1 credit or, if the degree is in engineering, physical

scienpces, mathematics, or quality assurance, score 2 cred-

its;
(b

SCOr

its; 1
engi
or q

202

Te
cong
for 4
aspe

r
Abachelor’s degree from an accredited institution:
2 credits or, if the degree is in engineering, physical

addition, score 1 credit for a master’sdegree in
eering, physical sciences, business(management,
iality assurance from an accredited institution.

scie:Ees, mathematics, or quality assurance, score 3'cred-

Experience (9 Credits Maximum)

chnical experience in engineering, manufacturing,
truction, operation, or maintenance: score 1 credit
ach full year with & maximum of 5 credits for this
ct of experience:

(a) If 2 yr of this experience have been.in.th|
field, score 1 additional credit; or

b nuclear

(b) If 2 yr of this experience have been in quality

assurance, score 2 additional credits; or

(c) If 2 yr of this experience have been in
score 3 additional credits;,or

(d) If 2 yr of this expefience have been i
quality assurance, score.3 additional credits; g

(e) If 2 yr of thisrexperience have been ir
quality assurance‘auditing, score 4 additional

huditing,

nuclear
r

nuclear
credits.

203 Other-Credentials of Professional Compétence

(2 Credits Maximum)

For certification of competency in engineerin
or_quadlity assurance specialties issued and 3
by-a state agency or national professional or
society: score 2 credits.

b science,
pproved
technical

204 Rights of Management (2 Credits Maximum)

The Lead Auditor’s employer may grant up
its for other performance factors applicable to
which may not be explicitly called out in this
Examples of these factors are leadership, sou
ment, maturity, analytical ability, tenacity, past
ance, and quality assurance training courses.

300 RECORDS

The sample form shown in Fig. 300 is proy
utilization as a record of Lead Auditor qualifi

0 2 cred-
huditing,
Subpart.
nd judg-
perform-

Fided for
cation.

123
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Fig. 300 Sample Form for Record of Lead Auditor Qualification

RECORD OF LEAD AUDITOR QUALIFICATION

Name Date

EMPL

OYER:

QUALIFICATION POINT REQUIREMENTS

CREDITS

Education — University/Degree Date 4 Credits Max.

|. Undergraduate Level
P. Graduate Level

Ex

berience — Company/Dates 9 Credits Max.

1. Technical (0-5 credits) and Nuclear Quality Assurance (3 credits), or

P. Nuclear Industry (1 credit), or Nuclear Quality Assurance Auditing (4 credits)
Quality Assurance (2 credits), or
Auditing (3 credits)

P

-

Q

fessional Accomplishment — Certificate/Date 2 Credits Max.

1. P.E.
D. Society

Mahagement — Justification/Evaluator/Date 2 Credits Max.

Explain:

Evaluated by: (Name and Title) Sate

Total Credits:

AUDI

T COMMUNICATION SKILLS

Evalu

ited by: (Name and Title) Bate

AUDI

T TRAINING COURSES

Co

irse Title or Topic:
1.
2.

Date

AUDI

T PARTICIPATION

Location Audit

Date

bt 0 7 ] e

5.

EXAMINATION: PASSED:

DATE:

QUALIFICATION CERTIFIED BY:

(Signature and Title)

Date Certified

ANNUAL EVALUATION
(Signature and Date)

124
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PART 11, SUBPART 3.1-2.3

SUBPART 3.1-2.3
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Inspection and Test Personnel
Qualification

100 GENERAL

This Subpart provides nonmandatory guidance on the
qualffications and use of inspection and test personnel.
Thig Subpart may be used in conjunction with
Reqtiirement 2 of Part .

200 FUNCTIONAL QUALIFICATIONS

Three levels of qualification may be utilized
dep¢nding on the complexity of the functions involved.
The [recommendations for each level are not limiting
with regard to organizational position or professional
statys but, rather, are limiting with regard to functional
actiyities.

201

AlLevel I person should be capable of performingyand
docymenting the results of inspections or tests that are
required to be performed in accordance ‘with docu-
merfted procedures, acceptance standands, and/or
indyistry practices as defined in tiser’s written
procedures.

Level | Personnel Capabilities

202

A[Level II person shouldyhdve all of the capabilities
of a Level I person for thejinspection or test category or
clasq in question. Additionally, a Level II person should
havgq demonstrated\Capabilities in planning inspections
and [tests; in setting up tests, including preparation and
setup of related equipment, as appropriate; in supervis-
ing ¢r maintaihing surveillance over the inspections and
testy, in‘stpervising and certifying lower level person-
nel; pnd in evaluating the validity and acceptability of

Level Il Personnel Capabilities

300 EDUCATION AND EXPERIENGE
QUALIFICATIONS

These education and experience recommehdations
should be considered withrrecognition that othfr factors
commensurate with the\seope, complexity, gr special
nature of the activity@ay provide reasonable gssurance
that a person can competently perform a particpilar task.
Other factors thatimay demonstrate capability in a given
job are previdus performance or satisfactory completion
of capability testing. These factors and the basig for their
equivalency should be documented.

301 ‘Level |

(a) Two yr of related experience in equivalent inspec-
tion or testing activities; or

(b) High school graduation and 6 mo of related expe-
rience in equivalent inspection or testing actiyities; or

(c) Completion of college level work leading to an
associate degree in a related discipline plus|3 mo of
related experience in equivalent inspection dr testing
activities.

302 Level Il

(a) One yr of satisfactory performance as a Level I in
the corresponding inspection or test category of class; or
(b) High school graduation plus 3 yr of relatgd experi-
ence in equivalent inspection or testing activifies; or
(c) Completion of college level work leading to an
associate degree in a related discipline plus 1 yr of
related experience in equivalent inspection dr testing
activities; or
(d) Graduation from a 4-yr college plus 6 mo ¢f related
experience in equivalent inspection or testing activities.

inspection and test results.

203 Level Ill Personnel Capabilities

A Level III person should have all of the capabilities
of a Level II person for the inspection or test category
or class in question. In addition, the individual should
also be capable of evaluating the adequacy of specific
programs used to train and certify inspection and test
personnel whose qualifications are covered by this
Subpart.

303 Level Il

(a) Six yr of satisfactory performance as a Level Il in
the corresponding inspection or test category or class; or

(b) High school graduation plus 10 yr of related expe-
rience in equivalent inspection or testing activities; or
high school graduation plus 8 yr of experience in equiva-
lent inspection or testing activities with at least 2 yr as
a Level II and with at least 2 yr associated with nuclear
facilities — or, if not, at least sufficient training to be

(12)
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acquainted with the relevant quality assurance aspects
of a nuclear facility; or

(c) Completion of college level work leading to an
associate degree and 7 yr of related experience in equiva-
lent inspection or testing activities with at least 2 yr of
this experience associated with nuclear facilities — or,
if not, at least sufficient training to be acquainted with
the relevant quality assurance aspects of a nuclear facil-

ASME NQA-1-2012

the individuals have the experience or training commen-
surate with the scope, complexity, or special nature of
the activities. When a single inspection or test requires
implementation by a team or a group, personnel not
yet meeting the requirements of Part I, Requirement 2,
section 300, may be used in data-taking assignments
or in plant or equipment operation, provided they are
supervised or overseen by a qualified individual. Appro-

ity; or priate training, which may include on-the-job training,
(d) Grpduation from a 4-yr college plus 5 yr of related should be conducted as needed to qualify persdnnel
experienge in equivalent inspection or testing activities ~ to perform inspections and tests. The use of persqnnel
with at Jeast 2 yr of this experience associated with ~ performing inspections and tests during,en-th¢-job
nuclear facilities — or, if not, at least sufficient training  training qualification should be performed“undef the
to be acfjuainted with the relevant quality assurance  observation and supervision of a qualified person, gince
aspects ¢f a nuclear facility. the verification of conformance is the'responsibility of
a qualified person.
400 USE OF INSPECTION AND TEST PERSONNEL
Prior fo assigning personnel to perform inspection
and test|activities, supervision should determine that

126
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SUBPART 3.1-2.4
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Management Assessment of the QA
Program Using Surveillance

100 GENERAL

Requirement 2 of Part I establishes the requirement
for management to regularly assess the adequacy and
to epsure the effective implementation of the quality
assufrance program. This Subpart provides nonmanda-
tory|guidance on one method that may be used as an
elenjent in meeting this requirement.

Syrveillance as used in this Subpart is an assessment
techphique that uses observation or monitoring to pro-
vide| confidence that ongoing processes and activities
are 3dequately and effectively performed. Surveillance
can be used effectively to complement the audit, review,
insppction, and test functions. Surveillance may be used
by rhanagers and supervisors as part of their routine
assepsment activities to provide timely data on perform-
ancg and to identify quality issues before they have @&
sign]ficant impact on safety and reliability.

Surveillance has the following advantages:

(a) it is flexible, adaptable, and easy to usé

(b} it may be implemented quickly
(c] it may be applied by line personnel as well as
independent personnel
(d) it is adaptable to a broad fange of assessments
inclyding item acceptance and diagnostics for determi-
natipn of extent and cause of nenconforming issues

Examples of processes dnd activities suitable for sur-
veillance include resedrch and development, design,
prodqurement, manufacturing, plant operations, modifi-
catigns and mainténance, radiological and industrial
safety, safeguards‘and security, sampling, laboratory,
insppction, testing, calibration, hazardous waste man-
agethent,‘mdterials management, and environmental
manggement.

201 Planning

Planning efforts should precede’scheduling|arrange-
ments to determine what proeesses, activities, pr condi-
tions are important and which prerequisites ar¢ needed.
Planning should considefvaspects such as r¢gulatory
impact, safety and reliability significance, eNperience
and previous histoxy;-follow-up of previous goncerns,
management commitments, line supervisory ¢oncerns,
and related industry experience. Industry experience
may be detived from inspection results, indugtry stan-
dards andlinformation networks. Selection of gersonnel
to perform a surveillance should also be copsidered.
Directly related experience is a desirable attrfibute for
surveillance personnel. Consideration of oth¢r sched-
tiled assessments also should be made to avoid duplica-
tion and to optimize timing of the surveillande.

202 Scheduling

Scheduling may be flexible and informal to iJIplement
the surveillance plans to coincide with ongoing activi-
ties. When used, schedules may be informally c¢ntrolled,
but detailed to the extent that opportunitie are not
missed and priorities are satisfied. Control of sgheduling
may be accomplished by simply indicating the month
in which the surveillance is to be performed, who is
assigned to perform the surveillance, and the|need for
additional technical expertise.

300 PREPARATION

A surveillance outline may be prepared that flescribes

what will be observed or monitored includinhg those
actions or attributes to be assessed. The amount of detail

200 PLANNING AND SCHEDULING

Planning and scheduling should be used to determine
those processes and activities that would most benefit
from surveillance, when and how frequently it should
be performed, as well as who should perform or lead
it. Surveillance plans may be integrated into the overall
assessment program complementing other evaluation
techniques as deemed useful and appropriate for the
process or activity being covered.

in an outline should be commensurate with aspects such
as the knowledge and experience of the personnel per-
forming the surveillance and the complexity or unique-
ness of the process or activity. The outline may be used
as a tool to guide personnel through the surveillance
and to ensure that the purpose or objective is accom-
plished. The extent of the surveillance and related prepa-
ration should be consistent with its purpose and the
importance of the processes and activities being
observed.

(12)
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Each surveillance should have a purpose or objective.
Familiarization with management expectations, govern-
ing procedures, specifications and other policy docu-
ments is desirable. The governing resource documents
may include drawings, procedures, supplier manuals,
system descriptions, license commitments, codes and
standards, controls, research and experiment guidelines,
as well as industry publications. Reports from other
assessments, both internal and industrywide, should be

ASME NQA-1-2012

(c) Inform personnel responsible for the activity or
process why the surveillance is being conducted, the
scope of the surveillance, communication and reporting
agreements, the authority of the person performing the
surveillance (particularly in the area of Stop Work), and
that notes of observations will be recorded as necessary.

(d) Commence the surveillance, when practical, at the
prejob briefing stage or early stage of research and devel-
opment, when the fundamental bases for the ensuing

ance indficators, status, trends, and histories may also
be useful.

Methads of surveillance should also be considered
with preference given to direct observation of perform-
ance. Difect observation may be augmented by discus-
sions with personnel, observation of results, and review
of docurhents.

Other|preparation considerations may include the
following;:

(a) sugveillance commencement date to coincide with
performance of the process or activity

(b) need for additional assistance to include subject
matter experts who can make accurate and meaningful
assessmgnts of performance

(c) oripntation of surveillance personnel not yet famil-
iar with [the performance of surveillances by clarifying
the repoyfting processes and the need to pursue identified
concerns

(d) thg

conside$d. Additionally, reports that provide pertform-

need for observing processes and activities of
groups gerforming the activity during all work periods

(e) gemeric attributes that apply to many or all suryeit-
lances bt that are not specifically outlined in eachplan

400 PERFORMANCE
401 Nofification

work are established and communicated. This proyides
the opportunity to confirm that all personnel linv{lved
understand the work, their roles, the risks;\interfhces,
and preparedness by having the correct tools,/apparptus,
and paperwork to accomplish the work:
(e) Use checklists in addition to the'surveillance] out-
line when they will enhance the-surveillance effort.
However, a checklist or outline/should not precludp the
opportunity to observe an tinanticipated or unexpgcted
event that may have the potential to yield exceptfonal
performance data. Nor should the checklist preverjt the
immediate follow-ap of an important or signiffcant
observation or eeficern.
(f) Record<obseérvations for reference and follow
(g) Pursue concerns and deficiencies sufficient
characterizé the nature and extent of each.
(h)~EXercise care in keeping facts separated from
ionsJor judgments. Where possible, confirmatid
observations or perceptions should be sought pripr to
forming conclusions. This may be achieved throughnon-
disruptive inquiries of personnel involved in the actfivity
or by review of results.
(i) Offer to review observations with the persg
involved at the end of the surveillance, noting
observed strengths, weaknesses, and recommenda
for improvements. Indicate if formal corrective agtion
is being considered and invite comments and questjions.
Finally, express appreciation for cooperation demnon-

-up.
y to

pin-
n of

nnel
the
ions

Prior tp the surveillance, contact should be made with  strated during the surveillance.
cognizarjt management or supervision of the area, pro- . . .
8 1anag B - P 402.2 Surveillances should consider the following,
cess, or pctivity to be covered to discuss the planned .
. . as appropriate:
scope and duration of the'surveillance. )
(a) Upon arrival at the workplace, note
402 Conduct of Surveillance (1) the existence of any apparent hazards, su¢h as
radiation, chemicals, toxins, spills, electricity, leaks, |trip-
402.1 Swuryeillance personnel should use the fol- ping, combustibles and flammables, noise, overhead
lowing guidelines, as appropriate: work, unsecured ladders or scaffolding, dangefrous
(ﬁ) A] ow ohserved anPPQGPQ and activities to con- nppnrgl-nc ortools hot or cold surfaces or ]1‘(}115(‘]c fom-

tinue without interference unless it is apparent that
immediate corrective or preventive action is necessary
in accordance with governing procedures.

(b) Prior to starting the surveillance, develop a clear
understanding of the scope of the surveillance, the safety
and reliability aspects of the work scope, the require-
ments and rules applicable to the work to be observed,
and the communication and reporting agreements made
with the organization responsible for performing the
work.

128

pressed gases, unguarded rotating equipment, and gen-
eral housekeeping.

(2) the application of barriers, such as isolations,
tags, clearances, warning signs, locked or roped-off
areas, and segregation of nonconforming materials.

(3) the condition of facilities, such as cleanliness,
ventilation, temperature, area alarms, public-address
system, availability of protective and emergency equip-
ment, and current status of testing for fire protection
and lifting equipment.
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(4) the availability and use of appropriate equip-
ment and materials, such as apparatus and tools, cali-
brated tools and measuring and test equipment and
instruments, shelf life, labeling and traceability of raw
materials and samples.

(5) the availability and use of documentation, such
as current reference documents, instructions, proce-
dures, drawings, specifications and documentation
required to authorize work or to record key results or

PART Ill, SUBPART 3.1-2.4

(2) care should be taken to identify trends and iso-
lated incidents that may have generic implications so
that they may be appropriately followed up.

(3) consideration should also be given to reviewing
other surveillances of similar work activities for identifi-
cation of trends. This evaluation may identify conditions
adverse to quality, nonconforming items, and quality
program inadequacies. These should be processed in
accordance with applicable corrective action procedures.

data
(6) Personnel. If not evaluated earlier under para.
(d) of this Subpart, note such things as

(a) supervisory involvement

(b) worker preparedness and understanding of
assigned tasks and associated risks

(c) skills and expertise available

(d) communications

As the surveillance progresses
(1) the performance of the personnel conducting
k and inspection should be observed. Some aspects
may be evaluated include

(a) communications with supervision and sup-
ng organizations

(b) how accountability is established

(c) adherence to rules and procedures

(d) use of tools, apparatus, and equipment

(e) handling of problems or unexpected events

(f) inspection activities performed to verify that
rials, parts, and components meet specifications
(2) the adequacy of procedures, specifications; and

instructions should be assessed.
(3) the adequacy of process controls used for activi-
that cannot be clearly delineated in procedures
shoyld be assessed. Controls for tests\and experiments
shoyld support and validate a researcher’s results and
condlusions and provide sufficient data for replication
and peer reviews when required. Controls during devel-
opment, which are applied-to the fabrication, construc-
tion) test, and operation/of prototypes and test rigs,
shoyld support and.validate the results and provide
reliaple data for Subsequent production-line activities.

(c] On completion of the surveillance
(1) the\observations should be evaluated by the
indiyidGal*who performed the surveillance with the
assidtance of cognizant personnel if necessary to assess

402.

(b

wor
that

port,

matq
wor

ties

(4) observed strengths and positive trends should
also be identified.

(5) issues not included in the abovie,consid
such as industrial safety, cost effectiveness, an
efficiency, should also be identified:

erations,
| process

500 REPORTING AND COMMUNICATION

Reporting and communication may take mapy forms
within the organization! The following elements should
be considered:

(a) reaching agreement on communicatin
during suryveillance

(b) proyiding immediate verbal feedback cgncerning
strengths and weaknesses to first-line supervisprs, man-
agers,-.and workers, as appropriate

(o) notifying appropriate personnel of conditions
adverse to quality in accordance with gqverning
procedures

o results

600 RESOLUTION OF ISSUES
601 Response to Surveillance Reports

Responses to identified issues should be njade in a
timely manner, with consideration given to the impor-
tance of the issue. When an issue is not unde}stood, it
should be discussed with responsible individuals and
mutually agreed upon or escalated in accordgqnce with
governing procedures.

Issues should be resolved at the lowest leve
effectively resolve the concern and that has the
to implement a resolution.

that can
huthority

602 Follow-Up

Follow-up of important issues should be in
necessary to confirm their satisfactory resolutjon.
Results from surveillances should be profided as

tiated as

their validity, importance and significance, and impact
on quality, safety, and reliability both individually and
collectively.

129

inputs to existing corrective action, trending, or quality
improvement programs in accordance with governing
procedures.
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SUBPART 3.1-3.1
Implementing Guidance for Part I, Requirement 3: Design
Control

100 GENERAL

This Subpart provides nonmandatory guidance on
design cpntrol as specified in Requirement 3 of Part .

Some [factors to be considered in establishing the
design cpntrol measures may include the following;:

(a) najture of the organization, such as the facility
Owner($), major equipment designer(s) or facility
designer] and the design interfaces among them

(b) importance of design activity to safety

(c) stafte of the art such as experimental, develop-
mental, ¢r standard design

(d) nafure of design activity, such as conceptual, pre-
liminary) detailed design, field engineering, or modifica-
tions to pperating facilities

(e) nafure of interaction between design, operation,
and congtruction activities

(f) thegeffect of design change implementation on the
safe opetation of the facility

200 DESIGN INPUT

Design inputs include many characteristics(and func-
tions of gn item or system. These inputs vary depending
on the application; however, the nuclear\industry has
found it ¢lesirable to consider at least the following listed
inputs ag they apply to specific items’or systems:

(a) bapic functions of eachsstructure, system, and
compongnt

(b) petformance requirements such as capacity, rat-
ing, and|system output

(c) regulatory requirements, and commitments or
responses to federal, state, and local regulations. For
example| these may include, but are not limited to

(1) gafetyranalysis report
(2) NRC’s Safety Evaluation Report and supple-

(d) codes and standards. For example, thesé
include, but are not limited to
(1) ASME Codes and Standards
(2) ACI, AISC, ANSI, ASNT~ASTM, AWS,
IEEE, ISO, NFPA, and others by similar societi¢s or
organizations
(e) design conditions suchids’pressure, temperature,
flow, fluid chemistry, and_voltage
(f) loadssuch as seismic; wind, thermal, and dyngmic;
the cumulative effect-of design changes on the analytical
design basis, e.g4 the addition of a load to an exipting
wall or the addition of an instrument to a cabinet
(¢) environmental conditions anticipated duringjstor-
age, consttiiction, operation, and accident conditjons,
such as,ptessure, temperature, humidity, corrosivehess,
siterelevation, wind direction, exposure to weafher,
flooding, nuclear radiation, electromagnetic radiation,
and duration of exposure; qualification test reqpire-
ments; shelf or service life limitations
(h) interface requirements including definition gf the
functional and physical interfaces involving structpres,
systems, and components:
(1) the effect on existing plant equipment capability,
such as DC battery loads, AC bus capacity, available
stored water inventory, service instrument air capgcity,
water systems capability (intake, service, and compo-
nent cooling water), and HVAC capability
(2) the effect of cumulative tolerances in the dg
(3) the effect on design and safety analys
ensure the analytical bases remain valid
(4) the compatibility with unimplemented d¢
changes to specify any required sequence
implementation
(5) compatibility with technical specification
requirements

may

sign
Ps to

sign
for

ments thereto

(3) environmental report

(4) NRC’s environmental statement and supple-
ments thereto

(5) technical specifications

(6) regulatory guides

(7) code of federal regulations

(8) NRC bulletins, circulars, notices, and generic
letters

(9) commitments in correspondence with NRC

130

(i) material requirements including such items as
compatibility, electrical insulation properties, protective
coating, and corrosion resistance

(j) mechanical requirements such as vibration, stress,
shock, and reaction forces

(k) structural requirements covering such items as
equipment foundations and pipe supports

(I) hydraulic requirements such as pump net positive
suction heads (NPSH), allowable pressure drops, and
allowable fluid velocities
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(m) chemistry requirements including provisions for
system flushing, batch sampling, and in-line sampling;
power plant water chemistry treatment for primary sys-
tems, steam generator, and plant limitations on water
chemistry

(n) electrical requirements such as source of power,
load profile voltage, electrical insulation, motor require-
ments, physical and electrical separation of circuits and
equipment; the effect of cable routing or rerouting on

PART 11, SUBPART 3.1-3.1

(7) use of noncombustible materials
(8) introducing combustible materials into safe
shutdown areas by design or during installation or
operation
(9) smoke and toxic gas generation
(z) handling, storage, cleaning, and shipping
requirements
(aa) other requirements to prevent undue risk to the
health and safety of the public

the ¢able tray system (loading, seismic capability, and
capdcity limitations)

(0} layout and arrangement requirements

(p) operational requirements under various condi-
tionp, such as startup, normal operation, shutdown,
maimtenance, abnormal or emergency operation, special
or irffrequent operation including installation of design
charlges, and the effect of system interaction

(g} instrumentation and control requirements includ-
ing [indicating instruments, controls, and alarms
required for operation, testing, and maintenance, other
requirements such as the type of instrument, installed
sparps, range of measurement, and location of indication
are included

(r) security requirements to include access and
admfinistrative control requirements and system design
reqyirements including redundancy, power supplies,
support system requirements, emergency operational
modes, and personnel accountability

(s} redundancy, diversity, and separation requires
mengs of structures, systems, and components

(t) failure effects requirements of structures, systems,
and |components including a definition of those events
and faccidents that they must be designed to' withstand

(u) test requirements including predperational and
subgequent periodic tests and théiconditions under
whigh they will be performed

(v) accessibility, maintenance,fepair, and preservice
and |inservice inspection requirements for the facility
inclfiding the conditiofis tunder which these will be
perfprmed

(W) personnel requirements and limitations including
the qualification and number of personnel available for
opetation, maintenance, testing and inspection, and
radiption exposures to the public and facility personnel

(x) transportability requirements such as size and
shipping weight, limitation, and I.C.C. regulations

(bb) materials, processes, parts, and equipnent suit-
able for application

(cc) safety requirements for prevefiting p|
injury including such items as radiatien safety, inimiz-
ing radiation exposure to persommél, criticalify safety,
restricting the use of dangerou$ materials, escape provi-
sions from enclosures, and grounding of glectrical
systems

(dd) quality and quality assurance requiren

(ee) reliability reguirements of structures,
and components including their interactions, w
impair functions-important to safety

(ff) interface requirements between equiprhent and
operatiofivand maintenance personnel

(gg)~requirements for criticality control and
ability”of nuclear materials

(hh) load path requirements for installation,
and repair of equipment and replacement
components

prsonnel

ents
systems,
hich may

account-

removal,
bf major

300 DESIGN PROCESS

The design activities may be prescribed in jop specifi-
cations, work instructions, planning sheets, grocedure
manuals, test procedures, or any other typed dor written
form that provides adequate control and|permits
reviewing, checking, or verifying the results of the
activity.

(a) Subjects normally covered by procedure
preparation and control of drawings inc
following;:

(1) drafting room standards

(2) standardized symbols

(3) identification system

(4) indication of status

(5) checking methods

(6) review and approval requirements

s for the
ude the

(y) fire protection or resistance requirements:

(1) safe shutdown analyses, the introduction of safe
shutdown equipment into fire areas

(2) routing of piping and electrical cables and the
necessity for cable fireproofing and/or fire stops

(3) fire detection and fire suppression capability

(4) fire barrier capability including fire door
installation

(5) fire dampers

(6) access to fire fighting and emergency equipment

131

(7) issuance and distribution control

(8) storage and control of originals or master copies

(9) revisions

(10) as-built drawings

(b) Subjects normally covered by procedures for the

preparation and control of specifications and other
design documents include the following;:

(1) format requirements

(2) identification system

(3) review and approval requirements
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(4) issuance and distribution

(5) revisions

(6) indication of status

(7) storage and control of originals or master copies

(c) Design documents should include information

that may subsequently be needed to support facility
operations such as

(1) control room operations

(2) maintenance

ASME NQA-1-2012

If qualification testing indicates that modifications to
the item are necessary to obtain acceptable performance,
the modification should be documented and the item
modified and retested or otherwise verified to ensure
satisfactory performance.

600 CHANGE CONTROL

Design documents should be maintained current to

(3) $pare and replacement parts
(4) e¢nvironmental qualification of equipment
(5) putage planning and scheduling
(6) gafety evaluations
(7) facility modifications
(8) personnel training and qualification
400 DESIGN ANALYSIS
Designy analysis should be performed in a planned,
controlled, and documented manner. Design analysis

should identify the purpose, methods, assumptions,
design imputs, references, and units used. Calculations
should Be identifiable by subject (including structure,
system, ¢r component to which the calculation applies),
originatqr, reviewer, and dates or by other data such
that calcpilations are retrievable.

ESIGN VERIFICATION

irpose of design verification is to provide a
tory check of design adequacy by a persori(s)

500 D

The p
confirma

ensure their availability fo support facility design,|con-
struction, and operation. However, design changes|may
be approved without revision to the affected docu-
ment(s). When this occurs, procedures should be eptab-
lished to ensure that a determination of the final d¢sign
or as-built condition can be made/consistent with the
user’s needs. Since not all affected documents require
revision, procedures should identify those design docu-
ments that are subject to revision. Measures may include,
but are not limited to, impeSing a time limit for updating
the affected document(s); limiting the number of d¢sign
changes allowed to(accumulate prior to revising the
affected document; or providing for a process thatfcon-
tinually updates.the affected document(s).
During the‘operational phase, attention shoul
given tosystem modifications, mechanical and elec
tempaorary alterations, and instrument setpoint changes
to ehsure that design changes are processed in afcor-
dance with design control requirements. Proposed npodi-
fications, alterations, and changes may overlap and|{may
not be installed in the sequence that they were designed;
therefore, it is incumbent upon the design organization

d be

rical

competeht to have prepared the design being verified  and plant/facility Owner to control approved (buf not

but suffitiently independent such that they arenotveri-  installed) design changes to ensure that changes d¢ not

fying thdir own work. Accordingly, design verifiers may  conflict with each other. Where modifications, alter-

be a supprvisor, a subordinate, or any other individual ~ ations, or changes must be installed in a partigular

from insjde or outside the organizatign) provided they = sequence, the sequence should be specified. Partial

are competent, they are not verifyifig)their own work,  installation of design changes should be approved by

and the¢y have access to thle ynecessary design  the design organization. Controls should ensure|that

informaTon. documents that are required to support operation r¢flect
Design verification for some designs or specificdesign  the as-built condition of the facility. Temporary and|per-

features may be achieved by suitable qualification test-  manent repair work and parts replacement should be

ing of a prototype orinitial production unit. reviewed to determine if these activities constjtute
Qualifjcation testingay be used in combination with ~ design changes.

other vetificationanethods. For example, it may be most

effe.ctive to errify that an ins.trumentation cabinet is 700 INTERFACE CONTROL

designed to.withstand the maximum earthquake-caused

VibratorJ motionsby-actualbsubiectinathe-cabinetand ﬁnw’ng the construction—and r\pava{-ir\ﬂa] pk ses,

its associated components to shaker tests that corre-
spond to these vibratory motions. The shaker tests will
not, however, verify that the circuitry is designed cor-
rectly or that the component in the cabinet will perform
its intended function. Other tests or verification means
are required to confirm that remaining design functions
are adequately performed by the instrumentation and
that those components perform the intended functions
under the varying conditions to which they are
subjected.
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attention should be given to defining and controlling the
design interfaces between organizations participating
in design changes/modifications and to defining the
responsibility for the overall control of the design. The
responsibility for the design of the facility should be
divided in a way that is suited to the individual capabili-
ties of the participating organizations and the status
ofconstruction or operations. Participating organiza-
tions may include
(1) Owner’s design organization
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(b) construction engineering group

(c) operating organization

(d) architect engineer

(e) reactor manufacturer (NSSS)

(f) equipment design

(g) other design contractor

The documentation of the assignment of design

resp

onsibilities may be accomplished in procedures,

internal or external correspondence, contracts, or other

and the identification of those documents that are to
become lifetime or nonpermanent records. As-built doc-
uments may include documents such as the following:

(a) drawings required for facility operation

(b) modification packages

(c¢) manufacturer operation and maintenance
instructions

(d) manufacturer vendor manuals

(e) manufacturer technical bulletins

suitd

800
Tk

ble documents.

DOCUMENTATION AND RECORDS

le documentation and records for a facility should

inclfide provisions for as-built documentation. These

proy
the ¢
men|

isions should address what documents are required,
lepth of information required for the as-built docu-
tation, the internal or other measure for updating,

(f) equipment and instrumentation listings

(g) environmental qualification listings

(h) spare and replacement parts listings

The status of the approved desigisshould be readily
available to the participating design organizatjon(s). In
addition, for the operation phase, the as-built config-
uration and the status of modifications being imple-
mented should be readily available to the operating
organization.

133
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SUBPART 3.1-4.1
Implementing Guidance for Part I, Requirement 4:
Procurement Document Control

100 GENERAL

This Subpart provides nonmandatory guidance on
controllihg quality assurance requirements in procure-
ment doguments as specified in Requirement 4 of Part L.

200 PROCUREMENT DOCUMENT REVIEW

The refiew of procurement documents should be per-
formed gs early in the document preparation as practica-
ble. Technical and quality assurance reviews should
normallyf be performed on the procurement documents
prior to fssuance for bid.

Prior fo contract award, reviews of changes made
resulting from bid evaluations or negotiations should
include gonsideration of the following;:

(a) agplicable provisions described in Part I,
Requirethent 4, section 200

(b) ddtermination of any additional or modified
design ctiteria

(c) anplysis of exceptions or changes requested, ot
specified by the bidder and determination of the effects
such chapges may have on the intent of the procurement
documents or quality of the item or service to be
furnished

Documentation of reviews performedshould provide
objectiv¢ evidence of satisfactory accomplishment of
such revljews prior to contract award:

300 PICAL SCOPE OF PROCUREMENT EFFORT

The cdmplexity of a nuclear facility dictates the need
for a multitude of tasksthat should be performed during
various [phases ofsdesign, construction, testing, and
operations. One ©f/the major tasks is the procurement
of items fandrsetvices. Each major phase involves a pro-
effort that should be responsive to the special

d L A>T d U d UUIU PIOUOVIUC C d 9
services that meet code, regulatory, and special require-
ments. Examples of the items and services procured
during these phases are given in paras. 301 and 302 of
this Subpart.

301 Design, Construction, and Testing Phases

The following are examples of the items and services
provided during design, construction, and testing
phases:

(a) design and engineering services

(b) site investigations, such as those required to'd
mine the engineering requirements for the stiticture
soil investigation, environmental studies, both
work and laboratory effort)

(c) long-lead items such as the nuclear steam su
process equipment, including majot equipment fahj
tion and test, and high-level\wWaste storage tanks

(d) construction of the,main structure of the fa
including structural steelerection and concrete prd
tion and placement

(e) specific site’erection and installation tasks,
as piping and mmechanical and electrical equipmen

(f) services for nondestructive examination
required laboratory tests

(g) hardware, such as valves, piping, tanks, and
cellan€ous hardware

(h) software, such as development of fag
operating procedures, technical manuals, and
puter codes

(i) services of various consultants to assist in se
up management systems (i.e.,, quality assurance
gram and operator training)

(j) preoperational and start-up tests

(k) baseline inspection equipment or services

302 Operational Phase

The following are examples of the items and ser
provided during operational phases:

(a) fuel, equipment, and services for power plant
ing operations; special fuel grapples and cask yoK
reprocessing plants, fuel components, and subas
blies at fuel fabrication plants; chemicals used in|
processing and reprocessing cycles; special packa
for nuclear materials, radioactive products, and rad

eter-
(i-e.,
field

pply,
rica-

ility,
duc-

such
t;
and

mis-

ility

om-

tting
pro-

Vices

fuel-
es at
Eem-

fuel
ging

oac-

tive by-products

fications, or changes

(c) items and services for facility maintenance, modi-

(d) special services such as environmental monitor-
ing, radioactive waste disposal, and facility

decontamination

The examples given in paras. 301 and 302(a) through
(d) of this Subpart are not meant to be all inclusive but
only indicative of the wide variety of procurements for

the above phases. Similarly, it should be realized

that

the phases and types of procurements listed above are
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not distinct in scope and timing and that there may be
considerable overlap depending upon the needs of a
particular situation.

400 CATEGORIZATION OF PROCUREMENT
ACTIONS

The types of procurements listed in para. 302 of this
Subpart may also be categorized in terms of what is

PART 11, SUBPART 3.1-4.1

to develop the item or accomplish the activity, design
quality assurance requirements should be included in
the procurement document.

502.2 Items that require a complex manufacturing
plan may require extensive control over important char-
acteristics. The control over important characteristics
should extend beyond the manufacturing phase when it
is necessary to preclude damage to those characteristics

lied by the Supplier, i.e., hardware, services, instal-
, and total system supply or combinations thereof.
a categorization, wherein the procurement efforts
rouped by what is supplied, can be of assistance
ntifying the logical steps that should be performed
operly specifying the quality assurance require-
s in the procurement documents. For example, the
rement of services, such as for soil investigations

500) GENERAL LOGIC CONSIDERATIONS

The quality assurance requirements should be com-
patible with the particular type of item or service that
is tojpe supplied. Certain items and services may require
extepsive controls throughout all stages of development,
while others may require only a limited quality assuyz<
ancq effort in selected phases of development. The, fac-
tors [that determine the extent of a quality asstrance
effoilt are specified in paras. 501 through.505 of this
Subpart.

501| Importance of Malfunction or Failure of the Item

to Plant Safety

chitem to be procured should’be evaluated to deter-
min¢ whether or not it is jmportant to plant safety. For
thosp items that are impertant to plant safety, applicable
requirements of this Staridard should be specified in
the procurement doé¢ument. This safety determination
shoyld be made (by the engineering staff of the appro-
priafe organization having primary responsibility for
spedifying the/design requirements for the item.

E3

502| Complexity or Uniqueness of the Item

during packacine shivnine handling and Cfr\rage
o (=) o7 rr o7 O N

502.3 In determining the extent of qual]ty assur-
ance to be applied, past experience in the deve¢lopment
of similar items should be considered."An it¢gm being
developed for the first time will probably requfire much
more control over important Chdracteristics fhan one
that has had a past history efssuccessful perfprmance.
The complexity or uniquefiess of the item may dlso affect
the extent of personnel\training and indoc{rination
required.

503 Need for Special Controls and Surveillarjce Over
Processes and Equipment

503.1/) “Certain work operations requirg
of special processes such as a welding, nonde
examination, passivation, brazing and solderi
néss and tensile testing, protective coating,
treatment.

503.2  Special processes may also includ
in-process operations such as chemical batch
plating operating, and electric insulation impr
These processes should be accomplished under
controlled conditions. Controlled conditions in
use of appropriate equipment, suitable envirpnmental
conditions, definitive procedures, qualified pprsonnel,
and assurance that prerequisites have been safisfied.

the use
structive
g, hard-
hnd heat

e certain

process,
pognation.
specially
rlude the

504 Degree to Which Functional Compliance|Can Be

Demonstrated by Inspection and Test

It may be possible to demonstrate the quality pf certain
characteristics of an item by an appropriate ifpspection
or test. In such cases, the in-process control effort may
be reduced if any appropriate inspection and] test will
be sufficient to provide assurance of quality. Al limiting
case is an end-product test that can properly gssess the
degrees of compliance to quality requirementy, thereby

eliminatine the need for in-process control
O I

In developing specitic quality assurance requirements
for a particular item, complexity and uniqueness should
be considered.

502.1 The extent of controls needed to ensure the
quality of those characteristics that are necessary for
proper functioning and long-term performance may
depend heavily upon the complexity of the item, the
margin of safety incorporated into its design, and the
industry experience, or lack thereof, in accomplishing
the quality-related activity. If a design effort is required

135

505 Quality History and Degree of Standardization
of the Item

The ability to use historical data in evaluating the
quality experience of an item is based in part upon the
degree of standardization of the item. If a manufacturer
has been producing a particular standard item for a long
period and if the operational quality history of the item
indicates that its significant characteristics perform satis-
factorily, the quality assurance program may be tailored
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to reflect this satisfactory performance history. Con-
versely, if certain characteristics are determined to be
unsatisfactory based upon operational data, additional
quality assurance effort may be required to correct these
deficiencies.

The general logic considerations outlined above
should be applied for each procurement action. If all or
most of these considerations apply to a particular action,
the overall method of para. 700(a) of this Subpart should

ASME NQA-1-2012

service being procured. An example would be the pro-
curement of a major primary coolant pump or valve,
which requires the Supplier to design, manufacture,
inspect, and test the equipment in accordance with the
Purchaser’s engineering specification.

EXAMPLE: For the example given in para. 701 of this Subpart,
the overall method could be used to specify the quality assurance
program required of the Supplier by use of the provisions given
in (a) through (f) of this Example.

be appliéd In specifying the quality assurance require-
ments ir] the procedure document. However, if these
considerptions have only limited applicability to a par-
ticular pfocurement action, the unique order method of
para. 70((b) of this Subpart may be used to specify the
quality pssurance requirements of the procurement
document.

600 LOGIC CHART

Figure 600 provides a pictorial illustration of the logic
process flescribed in section 500 of this Subpart. This
chart illstrates an example for procurement of hard-
ware ite]ns only; however, a similar logic flow can also
be used for other types of procurements such as design,
inspectidn, test, and installation services or total system
supply. I} should be noted that this chart is provided for
guidancg¢ and illustration only, and does not necessarily
present gll considerations that have to be made for this
type of procurement.

700 THODS OF SPECIFYING QUALITY

AS$SSURANCE PROGRAM REQUIREMENTS

There Jare various ways in which the Rurehaser can
specify dnd obtain suitable Supplier guality assurance

vices being procured.

(b) Unique Quider Method. The Purchaser may incorpo-
rate into|the-procurement documents selected portions
of a qudlity assurance standard, such as Part I, that

(@) The supplier shall establish and maintain a quality assy
program conforming to this Standard.

(b) This Standard is applicable only to the extént ‘th.
Purchaser’s order requires work that is governed by the se
and elements. For example, when the Purchaser’s order do
require design work of the Supplier, thelrequiremer
Requirement 3 of Part I do not apply.

(c) The Supplier shall document a quality assurance prg
sufficient to conform to the applicable requirements of Part
to the Purchaser’s technical and admihistrative requirement
tained in the purchase order dnd'‘referenced documents.

(d) The Supplier shall submit a description of his quality
ance program to the Purchaser with the Supplier’s bid respory
the Purchaser’s review. If-the Supplier’s description of his q|
assurance prograprhas been previously submitted, the Su
shall update it/0y submit a statement that the quality assy
program has\not changed since the last evaluation. Whe
Supplier holds'a valid Certificate of Authorization for ASME
Section III,the Supplier’s ASME Quality Assurance Manua|
taining.a-copy of the Certificate of Authorization may be subn
to satisfy the requirements for a documented quality assy
program description. The Supplier’s ASME Quality Assul
Program should be supplemented to extend the quality assy
requirements to other activities not covered by the Code as 1
sary to satisfy the Purchaser’s procurement requirements.

(e) The Purchaser shall evaluate the program of the succ|
bidder and provide comments if modifications to the progral
required. The Supplier should resolve the Purchaser’s com:
and implement them prior to the start of any work affected
comments. Subsequent changes to the Supplier’s program s
subject to the same degree of Purchaser control.

(f) The Supplier shall identify and pass on to the sy
Suppliers all applicable quality assurance program requirer]

rance

t the
tions
s not
ts of

gram
I and
con-

ssur-
se for
hality
pplier
rance
e the
Code

con-
hitted
rance
rance
rance
heces-

bssful
are
ents
y the
all be

btier
hents.

702 Example of Specifying the Unique Order
Method

For procurement actions where the scope of 1
requires only limited, even though specialized,
and facilities to be furnished by the Supplier, only|
of the requirements of Part I may apply to the ite

work
kills
part
m or

are unique to the items or services being procured. For
example, when the Purchaser’s order is limited to design
work only, Requirements 1, 2, 3, 5, 6, 16, 17, and 18 of
Part I could be applied.

701 Example of Specifying the Overall Method

For procurement actions where the scope of work
requires a broad range of skills and facilities to be fur-
nished by the Supplier, most or all of the requirements
of Part I may apply in varying degrees to the item or

136

service hping P 1rchased

EXAMPLE: An example of the scope of work described in para.
702 of this Subpart might be as in (a) through (d) of this Example.
(a) Perform an independent design review of the following:

(1) the equipment described by the drawings and specifica-
tions referenced in this purchase order
(2) the equipment design and stress calculations submitted
with this purchase order
(b) Establish a procedure and technique and conduct, subject to
the Purchaser’s approval, an experimental test to determine stress
levels at representative locations of the equipment under condi-
tions corresponding to 100% system design pressure and coolant
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Fig. 600 Logic Chart for Determining Appropriate Quality Requirements

Determine & identify safety
relationship of various
characteristics of item

De:
man

sign or
ufacture

is complex
Characteristic No Establish QA requirements
is safety appropriate to
related obtain desired quality
Establish requirements
for extensiverin-proc¢ss
& final in: i
Yes inal inspéction & tpst
Determine & identify quality
classifications, codes,
& standards as applicable
In-process
inspection
or test Yes
Design & required
quality classifications, No
codes, & standards have N
N o
been established Establish suitable|
in-process inspectiqn
or test
Utilize established C)‘—]7
codes & standards
Establish suitable
- final inspection
&/or test
upplementary
requirements needed No

to comply with regulatory,
requirements

Provide supplementary
requirements as necessary

Subcomponent
covered by
code

Provide supplementary
requirements for
subcomponents

y

Determine extent of
in-process & final inspection
& test required

due to history

standardization,
& complexity of design
or manufacture

Legend

—

<> — Decision
D — Processing

Product has

extensive history No

man
isc
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No

Design or

In-process

ufacture

omplex Yes

Establish requireme
for in-process
& final inspection & {

Nts

pst*

ection
test
uired

Establish simple|

or
standardization

NOTE (#): Those in-process & final inspections & tests

presently specified in manufacturer’s QC or QA manual.
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e |

Establish final
inspection
&/or test*
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temperature of 100°F through 200°E. The Purchaser will provide
the Supplier with the equipment to be tested.

(c) Prepare a complete report describing the work performed
in (a) and (b) of this Example. The report should confirm whether
the equipment meets the specified design requirements and make
recommendations as to further investigations or design require-
ments considered necessary.

(d) For the above example, the unique order method could be
used to specify the quality assurance program required of the
Supplier by use of provisions given in (1) through (5) below.

ASME NQA-1-2012

15  Control of Nonconforming Items
16  Corrective Action

17 Quality Assurance Records

18 Audits

(2) The Supplier shall submit his quality assurance program
description to the Purchaser with the Supplier’s bid response for
the Purchaser’s review. If the Supplier’s quality assurance program
description has been previously submitted, the Supplier shall
update it or submit a statement that the quality assurance program
has not changed since the last evaluation.

(1) T]R DulJP‘llCl blld‘ll CDLCl‘L}liDIl aud lll(ililll,clill d b‘lU&ulllCllLCd
quality aspurance program conforming to the Requirements of
Part I, whikch are listed below. These Requirements shall be applied
to the extdnt that the Purchaser’s order requires work that is gov-
erned by the following Requirements:

nization

ity Assurance Program

bn Control

Lictions, Procedures, and Drawings
iment Control

Control

rol of Measuring and Test Equipment

Org4
Qua
Desi
Insty
Doct
Test
Cont

= ON U1 W N =

—_

bssful
ts are
s and
y the

(3) The Purchaser shall evaluate the program of the succ
bidder and will provide comments if changes or supplemen
required. The Supplier shall resolve the Purchaser’s comimen
implement them prior to the start of any work affected b
comments.

(4) The Supplier shall, during the performance of the
submit all proposed changes of his quality assurance progr
the Purchaser for information prior to implementing the ch|
to the Purchaser’s order.

(5) The Supplier shall identify, and pass on to the Supy
subtier Suppliers all applicable quality assurance pro
requirements.

brder,
hm to
hnges

lier’s
pram
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SUBPART 3.1-7.1
Implementing Guidance for Part I, Requirement 7: Control of
Purchased Items and Services

100| GENERAL

This Subpart provides nonmandatory guidance on the
con{rol of procurement activities as specified in
Reqtiirement 7 of Part I, except for commercial grade
ite

200 PROCUREMENT PLANNING

Procurement activities should be planned and docu-
mented to ensure a systematic approach to the procure-

plished; who is to accomplish it; how it is to be
plished; when it is to be accomplished.

(d) Purchaser control of Supplier performance
(e} verification (surveillance, inspection, or audit)
actiyities by Purchaser, including notification for hold

to selection. Where the evaluation involves, fijore than
one organization of the Purchaser, if)is’desfirable to
develop interface descriptions and lsufficient [program
procedures to control the evatuations angl define
responsibilities.

There are many ways available for use in eyaluating
a potential Supplier. Som¢ gfthe most common pre given
in paras. 301 through-303 of this Subpart.

301 Performance History

Evaluate the Supplier’s history of providing ¢ product
that performis/satisfactorily in actual use. Infprmation
evaluated-should include either of the following:

(a) the'experience of users of identical or sim{flar prod-
ucts, ofythe prospective Supplier

(b) “the Purchaser’s records that have been accumu-
lated in connection with previous procuremeryt actions
and product operating experience

Quality performance is highly dependent fipon the
Supplier’s personnel capabilities, the physichl condi-
tions of the manufacturing facility and equipment, and
management attitude toward quality. Historjcal data
should be representative of the Supplier’s currpnt capa-
bility. If there has been no recent experience [with the
Supplier or if he is a new Supplier, the prdspective
Supplier should be requested to submit infornjation on
a similar item or service for evidence of hif current
capabilities.

302 Quality Records

Objectively evaluate the Supplier’s current qyality rec-
ords supported by documented qualitative anfl quanti-
tative information. This may include revjiew and
evaluation of the Supplier’s quality assurance program,
manual, and procedures, as appropriate.

303 Facility Survey

., . . .
Exaluate the Qmpphpr s technical (}11;\111"7 r‘apablhty,

and witness points
(f) control of nonconformances
(g) corrective action
(h) acceptance of item or service
(i) quality assurance records

300 SUPPLIER SELECTION

One method most commonly used to ensure the suit-
ability of Supplier selection is source evaluation prior

which is determined by a direct evaluation of his facili-
ties and personnel, and the implementation of his qual-
ity assurance program.

400 BID EVALUATION

The bid evaluation should consider the following per-
formance and schedule considerations, which have the
potential to affect the procurement quality:

(a) Supplier’s personnel

(b) Supplier’s production capability

(12)
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(c) Supplier’s past performance
(d) Supplier’s alternates and exceptions

500 PURCHASER/SUPPLIER COMMUNICATIONS

Depending on the complexity or scope of the item or
service, the Purchaser may initiate preaward and post-
award activities. These activities may take the form of

ASME NQA-1-2012

701 Source Verification

Acceptance by source verification may be most desir-
able when the item or service is one of the following:

(a) vital to plant safety

(b) difficult to verify quality characteristics after
delivery

(c) complex in design, manufacture, and test

Source verification may not be necessary when the
quality of the item can be verified by review of test

meetingc orother communicationsto-establish that the
Suppliey understands the procurement requirements;
the intent of the Purchaser in monitoring and evaluating
the Suppllier’s performance; and the planning and manu-
facturing techniques, tests, inspections, and processes
to be employed by the Supplier in meeting procurement
requirethents. When Purchaser notification points,
including hold and witness points, are required, they
should bp identified at this time. The depth and necessity
of preamjard and postaward communication depend on
the uniqpeness, complexity, and frequency of procure-
ment with the same Supplier, and past Supplier perform-
ance for|the specific items or services covered by the
procurethent document.

600 (C(
S

601 Bid
Chang

DNTROL OF CHANGES IN ITEMS OR
ERVICES

Evaluation Changes

es agreed upon by the Purchaser and Supplier
during the bid evaluation process should be incorpe-
rated info a revision of the appropriate procurement
documents.

602 Cor

Changes to procurement documents(should be subject
to the same level of controls utilized for their develop-
ment, exgept for editorial, price, delivery, or other minor
changeq that do not affect technical or quality
requirenjents.

trol of Changes

603 In Process Control‘of Deviations

Suppli
or excep

er-generated requests for deviations, changes,
ions to'précurement documents should be con-
trolled i accerdance with para. 702 of this Subpart.
The PurfhaSer should evaluate the need to maintain

reports, inspections upon receipt, or other means.
The source verification activities may include.th
lowing checks.

701.1 Documentation has been submittg
required and provides verification of\approvals, 1
rial, applicable inspections, and tests:

701.2  Fabrication procedures and processes
been approved and complied\Wwith and the appli
qualifications, process récords, and certification
available.

701.3 Components and assemblies have
inspected, examined, and tested as required and apy
ble inspectionj)’test, and certification records
available.

 fol-

d as
hate-

have
able
b are

been
lica-
are

701.4" Nonconformances have been dispositipned

as reqtired.

701.5 Components and assemblies are cled
preserved, packed, and identified in accordance
specified requirements.

ned,
with

702 Receiving Inspection

Acceptance solely by receiving inspection shoul
considered only when the items or services a
follows:

(a) relatively simple or standard in design, man
ture, and test

(b) adaptable to standard or automated inspec
and/or tests of the end product to verify quality ch
teristics after delivery

(c) such that receiving inspection does not reguire
operations that could adversely affect the integrity, func-
tion, or cleanness of the item

d be
e as

1fac-

ions
hrac-

703 Certificate of Conformance

In certain procurement actions that do not iny
source verification by the Purchaser, the Purchaser

olve
may
..... n a

agreement between the procurement documents, and
approved Supplier and Purchaser changes.

700 PRODUCT ACCEPTANCE

Among the methods used in the nuclear industry to
accept an item or service from a Supplier are source
verification, receiving inspection, Supplier Certificate of
Conformance, post-installation test at the nuclear power
plant site, or a combination thereof.

140

receiving inspection and a Supplier’s Certificate of
Conformance stating that the specified requirements
have been met. However, specific supplemental docu-
mentation, such as material certificates or reports of tests
performed, may be required by procurement documents.
Acceptance by this method is satisfactory when the item
or service is of simple design and involves standard
materials, processes, and tests. Such items may be
fabricated subject to selected qualification, sample, or
batch testing to establish or maintain maximum quality.
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704 Post-Installation Testing

Acceptance by post-installation test is satisfactory
when performed following the accomplishment of at
least one of the preceding methods and when

(a) it is difficult to verify the quality characteristics
of the item without it being installed and in use; or

(b) the item requires an integrated system checkout
or test with other items to verify its quality characteris-
tics; ar

(c

PART Ill, SUBPART 3.1-7.1

the item cannot demonstrate its ability to perform

its imtended function except when in use.

141
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SUBPART 3.1-10.1
Implementing Guidance for Part I, Requirement 10:
Inspection

100 G

ENERAL

This Syibpart provides nonmandatory guidance on the

inspectid

n, monitoring, and in-service inspection activi-

ties as specified in Requirement 10 of Part L.

200 IN

When
they shg

SPECTION AND PROCESS MONITORING

inspection and process monitoring are used,
uld be performed in a systematic manner to

ensure that the specified requirements for control of the

process
through
Contr

and quality of the item are being achieved
ut the duration of the process.
ls, where required, should be established and

documented for the control and sequencing of these

activitieq
sive stag

at established inspection points during succes-
es of the conducted process or construction.

Process monitoring may be advantageotis
acceptance inspection may introduce significant d
or process interruptions or inhibit effectivie materiall
trol. When process monitoring is performed by pes

rhen
blays
con-
son-

nel responsible for performing the process operation,

results of monitoring should béverified by samj
inspection or surveillance.

300 IN-SERVICE INSPECTION

Inspection methods should be established and
cuted to verify that the characteristics of an item
tinue to remain)within specified limits. Insped
methods shotld include evaluations of perform
capability ‘Of essential emergency and safety sys
and equipment, verification of calibration and inte
of insttuments and instrument systems, and verific
of\maintenance, as appropriate.

bling

exe-
con-
tion
Ance
fems
prity
htion
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SUBPART 3.1-16.1
Implementing Guidance for Part I, Requirement 16:
Corrective Action

100| GENERAL

This Subpart provides nonmandatory guidance on
corr¢ctive action as specified in Requirement 16 of PartI.
While conditions adverse to quality are required to be
identified promptly and corrected as soon as practicable,
Reqtiirement 16 also calls for a response to conditions
advdrse to quality appropriate to their significance.

200( CORRECTIVE ACTION

Corrective action should be integrated into all aspects
of the quality assurance program. It consists of the fol-
lowing basic elements:

(a} identification and documentation

(b} determination of extent of condition
(c] significance classification
(d) cause determination
(e] corrections
(f] follow-up
(g) effectiveness review
(h) trend analysis

Corrective action activities should be documented
and |provide adequate control over the basic elements
in a|manner that permits the review, verification, and
evalpiation of the resulting effectiveness of the activities.

300 BASIC CORRECTIVE ACTION ELEMENTS

This section provides additional guidance on the basic
elements of correctiveraction processes. Figure 300
depicts a representative’corrective action process as
desgribed in sectiofis-300 and 400 of this Subpart.

301| Identificationand Documentation
Conditiohs adverse to quality (see definition in

Intrpduction) should be promptly identified, docu-
mented, and corrected.

Whereconditions-adverseto-gualibrhave beenidenti
H HeHHORSeHY tO-ftarey—Fey et

302 Classification

302.1 Criteria for classifying conditions apd trends
adverse to quality as to significance“should pe estab-
lished and, as a minimum, as conditions adversg to qual-
ity and significant conditiens adverse to|quality.
Classifying the conditions should consjder the
following:

(a) impact on health-and safety of the public,jworkers,
or the environment

(b) impact oncreliability, availability, or maimptainabil-
ity, or safety<tunction of the equipment or fac|lity

(c) impact)and likelihood of not meeting r¢gulatory
requirements

(d). repetition of specific conditions adverse fo quality
and the consequence of recurrence, as well as|the rela-
tionship or similarity between different adverpe condi-
tions and causes

(e) the extent to which the adverse condition| or cause
may apply to and impact other items or activitigs beyond
the specific occurrence or work in progress

302.2 Conditions adverse to quality idlentified
under para. 301 of this Subpart should be flassified
according to significance using the established criteria.
Examples of conditions that may be significant under
certain conditions include

(a) deficiencies in design, manufacturing,
tion, testing, or process requiring substantia
repair, or replacement

(b) damage to a structure, system, compg¢nent, or
facility requiring substantial rework, repairs, or
replacement

(c) a nonconservative error detected in a domputer
program after it has been released for use that impacts
the criteria of paras. 302.1(a) through (d)

(d) the loss of essential data

ronstruc-
rework,

fied, the extent to which other items and activities may
be affected should be evaluated so that appropriate
action may be taken, including measures to control any
affected work in process, if necessary.

The extent of the condition may be identified by inter-
nal or external organizations and may include documen-
tation resulting from audits, inspections, tests, design
reviews, individual observations, operational events,
maintenance activities, and other information that could
indicate conditions adverse to quality.

(e) Tepeated Ifailures to implement approved proce-
dures, quality program documents, or technical require-
ments documents

303 Cause Determination

The cause(s) (including apparent, contributing, and
root causes based on the significance of the condition)
should be identified and used to determine the action(s)
necessary to correct and preclude future occurrence of
the condition. Causes, corrective action(s), and follow-
up action(s) should be documented.
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For significant conditions adverse to quality, cognizant
management should be notified immediately; cause
analysis should be conducted and may include apparent,
contributing, and root causes based on the significance
of the condition. A root cause analysis should be per-
formed for significant conditions adverse to quality. An
extent of condition should be performed, and the impact
of such conditions on completed and/or related items
and activities should be evaluated. The causes, correc-
tive actfon(s), and fo ow-up action(s) should be
documented.

At a minimum, methods and measures should be
developgd for determining the root cause(s) of signifi-
cant conditions adverse to quality. Typical root cause
categorigs might include

(a) inddequate management or supervision

(b) ingddequate human performance capability or skill
pcedure inadequacy or error

or misuge
(f) ingppropriate, self-imposed requirements or
acceptanjce criteria
(g) unfrealistic schedules that adversely impact safety
or quality
(h) wqrker fatigue
(i) latgnt organizational or equipment issues
(j) safety culture impacts

304 Coryections

The rgmedial action(s) should be determined, docu-
mented, |and promptly implemented. The overall roles
and responsibilities for implementation of ¢orrective
actions should be identified and documented. For signif-
icant conditions adverse to quality, action(s)necessary to
eliminat¢ the cause(s) should be implemented to prevent
recurrenfe.
corrective or preventiye measures have already
pleted to address conditions adverse to quality,

design, nonconformance, or audit program
further actionds hot required unless the condi-
judged to be significant or are determined to
rtive. Theanalysis to determine the action(s) to
to prevent recurrence of significant conditions
to quality may include studies, simulations,
tions; experimentations, trending, and person-

elements
tions ar¢
be ineffe
be taken|
adverse
investigd
nel intes ; a
should be documented and may include

(a) identification of preventive action to be taken

(b) a determination that generic implications have
been considered

(c) a determination that action taken will preclude
recurrence

Additional guidance for the prevention of recurrence
is as follows:

A corrective action process should include documen-
tation of the condition, the actions that have been taken,

VICW C ary daIrc CC
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and, as appropriate, the effectiveness of the implementa-
tion. Upon completion of corrective actions, acceptance
by the responsible organization, and the verification of
implementation by the assigned organization, the cor-
rective action report may be closed or allowed to remain
open until effectiveness reviews have been completed
in accordance with para. 306.

305 Follow-Up

tive action and imple
complete only when the actions to correct the.cond
adverse to quality, including, where apptropriate
actions to prevent recurrence, are complete and d
mented. When completion of correctiyé action cannot
be promptly verified due to an exténded delay from the
responsible organization, modifiation of the original
schedule and communicationtor the affected orgafiza-
tion(s) should be made. Compensatory (interim) mea-
sures may be identified-and implemented to allow for
work activities to proceed under controlled conditjons.

306 Effectiveness Review

After verification of completion of corrective aftion
for significant.conditions adverse to quality, folloyv-up
reviews, stifveillance, or supplemental audits should be
performed to determine whether actions taken have
beerand continue to be effective. When corre¢tive
actions have not been effective, further analysis should
be performed to identify and correct the cause. In 3ddi-
tion, the problem should receive escalated management
attention.

307 Trend Analysis

Conditions adverse to quality should be revigwed
periodically to determine the existence of adverse tends
and repeat occurrences. Trends should be evaluat¢d in
amanner and at a frequency that ensures that signiffcant
adverse trends are identified promptly and evalyated
for appropriate corrective action.

The significance of identified trends should be classi-
fied in accordance with para. 302 of this Subpalt to
determine whether further action is necessary.

400 MANAGEMENT INVOLVEMENT

Appropriate levels of management shoul
involved in the corrective action process, and their foles
and responsibilities should be documented. In addition,

re-corrective-netionaetivities shotid-provideforebgni
zant management to be notified immediately when con-
ditions adverse to quality are determined to be
significant.

500 PROCESS CHART

Figure 300 depicts the flow of activities through the
basic element described in sections 300 and 400 of this
Subpart. The logic process illustrates a typical corrective
action program and is provided for guidance and illus-
tration only.

l be
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Fig. 300 Corrective Action Process Chart
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SUBPART 3.1-17.1
Implementing Guidance for Part I, Requirement 17: Quality
Assurance Records

100 GENERAL

This Subpart provides nonmandatory guidance on
records gs specified in Requirement 17 of Part I, except
for elecfronic records. Nonmandatory guidance for
electronif records is contained in Subpart 3.1-17.2.

101 Generation of Records

Docurhents that are designated to become records
should be legible, accurate, and completed appropriate
to the wprk accomplished so that they can be read and
understdod and be traceable to the associated items or
activitieq.

102 Aurlhentication of Records

Statenpents of authenticity, handwritten signatures,
electronit signatures, or any other means that ensures
traceabiljty to a specific individual or organization of
authentigation and associated date are acceptable meth-
ods of aputhentication. If initials or codes are used for
identificgtion, then a system should be established to
ensure tfaceability to the authenticating individual*or
organizajtion.

The r¢cords system should provide metheds for
authentigating copies of original records when'the origi-
nal recofd is contaminated or lost and.a\copy of the
original fecord is available.

F'H H R <l
CTUTT TITN\CLUTUS

(b) the filing system to be used
(c) a method for verifying that the records’recdived
are in agreement with the transmittal doctiment and that
the records are legible
(d) a method of verifying that the)records are hose
designated
(e) therules governing access to and control of the files
(f) a method for maintaining control of and accunt-
ability for records remoyed from the storage facility
(¢) amethod for filing'supplemental informatior] and
disposing of supetrseded records

106 Preservation and Safekeeping

To helpensure the preservation and safekeeping of
records, ‘the following should be considered:
(a)~placement of records in binders, folders, or gnve-
lopes*for storage in steel file cabinets or on shelvihg
(b) prevention of damage from environmgntal
conditions
(c) manufacturer’s recommendations on storage
(d) measures to preclude the entry of unauthogized
personnel into the records system or storage arep for
protection from larceny or vandalism may include agcess
lists, locked entry, attendant security, or a combination
of these measures
(e) measures for replacement restoration, or subgtitu-
tion of lost or damaged records
(f) inspections of records to detect deterioratior]

107 Facilities and Containers

Current industry practices identify the use of|two
methods of providing storage facilities, single or dual.
(a) Single Facilities and Containers. NFPA-232 |pro-
vides a set of methods that may be used for the stqrage
of records in vaults, file rooms, or records proteftion
containers. Where file rooms are used, an excepti¢n to

When records are corrected, it is a good practice for
such corrections should include the date and identifica-
tion of the person authorized to issue such corrections.

105 Storage

A written storage procedure should be prepared and
responsibility assigned for the implementing procedure.
Storage procedures are suggested that include the
following:

(a) a description of the storage facility

NFPA-232 should be applied to permit forced air circula-
tion system to be used, provided it is dampered in accor-
dance with the room rating.

(b) Dual Facilities. If storage at dual facilities for rec-
ords is provided, the establishment of sufficiently remote
storage facilities depends on the type of hazard, such
as earthquakes, fires, tornadoes, etc., and the probability
for occurrence of these hazards.

! National Fire Protection Association (NFPA), 1 Batterymarch
Park, Quincy, MA 02169-9101.
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Retrieval
key function of a records system is to ensure that

records are retrievable through their lifecycle.
Records maintained at a Supplier’s facility or other
location should be accessible to the Purchaser or a desig-

nate

109

d alternate.

Records Transfer to Owner or Purchaser

Records accumulated at various locations, prior to

PART 1ll, SUBPART 3.1-17.1

203 Manufacturing Records

(a) Applicable code data reports
(b) As-built drawings and records
(c) Certificate of Compliance

(d) Inspection and test data

(e) Heat treatment records

(f) Location of weld filler material
(g) Major defect repair records

tran
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(1)
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(m

sfer, should be made accessible to the Owner or
haser directly or through the procuring organiza-
For records transferred to the Owner or Purchaser,
recommended that the Owner or Purchaser inven-
the submittals, and acknowledge receipt.
ior to transfer of the Supplier’s records, the Supplier
ld consider the following:

ASME Boiler and Pressure Vessel Code require-
fs are met

regulatory requirements are satisfied
operational requirements are satisfied

warranty consideration is satisfied
Purchaser’s requirements are satisfied

LIST OF TYPICAL LIFETIME RECORDS

e following is a list of typical lifetime records cate-
bs and example record types or titles containing
mation meeting Part I, Requirement 17. Other rec-
are also listed in Part I sections. The nomenclature
ese may vary.

Design and Safety Basis Records

Applicable codes and standards used in’design
Computer programs or corresponding mathemat-
model

Design drawings

Design calculations and recotd of checks
Approved design change requests

Design deviations

Design reports

Design verification data

Design Criteria or Design Input data

Design specifications and amendments
Safety\Hazards, and accident analysis reports
Stress;reports for code items
) Systems descriptions

204 Installation ConStruction Records

and charts

test and leak rate tests and results

(;’Z} INONCONIOINANCE TIEPOTITS
(i) Performance test procedure and resultsgecords
(j) Pipe and fitting location report
(k) Pressure test results (hydrostatic 6r pnepimatic)
(I) NDE final results or reviewy/evaluation fesults
(m) Welding procedures

(n) Welder qualification reports
(0) Certified Material Jest Report

204.1 Civil
(a) Check“off sheets for tendon installation
(b) Congrete design mix reports, cylinder test reports,

(c)~Goncrete placement records

(d) Inspection reports for channel pressure
(e) Material property reports

(f) Pile drive log and load test reports

(g) Procedure for containment vessel pressyire proof

fests

(h) Reports for periodic tendon inspection ar|d testing
(i) Subsurface investigation results
(j) Embed as-builts

204.2 Welding

(a) Test results

(b) Heat treatment records

(c) NDE procedures

(d) Material property records

(e) NDE final results or review /evaluation
(f) Weld location diagrams

(g) Weld procedures

(h) Welding qualification

results

204.3 Mechanical
(a) Cleaning procedures and results

(n

fal N . - b S i
s.))’ o LCIITS FLULCDD AITU ITISUIULITICTITILAUIUIL ulaélalllb

(0) Technical analysis, evaluations, and reports
(p) Software evaluation reports and acceptance test

plan

s and reports

(g) Software verification and validation data

202

Procurement Records

(a) Procurement specifications

(b) Purchase order and contracts (un-priced) includ-
ing amendments

(c) Evaluated supplier listing

147

(b) Code data reports
(c) Installed lifting and handling equipment proce-

dures, inspection, and test data

(d) Lubrication procedures

(e) Material properties records

(f) Pipe and fitting location reports

(g) Pipe hanger and restraint data

(h) Pressure test results (hydrostatic or pneumatic)
(i) Safety valve response test procedures

(j) NDE final results or review/evaluation results


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART 1ll, SUBPART 3.1-17.1

204.4 Electrical and | & C

(a) Cable installation procedures and results; pulling
tension data, separation data, splicing procedures, and
terminating procedures

(b) Certified cable test reports

(c) Relay test procedures

(d) Voltage breakdown test results on liquid
insulation

ral
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(h) Records of transient or operational cycles for those
facility components designed for a limited number of
transients or cycles

(i) Training and qualification records for current
members of the facility-operating staff

(j) In-service inspection records

(k) Records of reviews performed for changes made
to procedures or equipment, or reviews of tests and
experiments

(a) Poper source procedures and results

(b) Firjal system adjustment data

(c) Prgssure test results (hydrostatic or pneumatic)

(d) Initial start-up heat procedures and results

(e) Initial reactor/facility loading data, test proce-
dures, aipd results

(f) Indtrument AC system and inverter test proce-
dures and reports

(g) On)-site emergency power source energizing pro-
cedures ind test reports

(h) Fatility load ramp change data

(i) Fadility load step change data

(j) Poyer transmission substation test procedures ane
results

(k) Prg

(1) Pri
dures an

(m) R
results

(n) Stz

(0) Stg

(p) St3
procedu;

(q) W4

206 Op

(a) Re
design
describedl in

operational test procedures and results

mary and secondary auxiliary power festproce-
d results

pactor/facility protection system tests and

rt-up logs

rt-up test procedures and/results

tion battery and DE power distribution test
es and reports

ter chemistry feport

eration Records
rords arid drawing changes identifying facility
nodifications made to systems and equipment
the Final Safety Analysis Report

tory, fuel/nuclear material transfers, and assembly
fuel/nuclear material-depletion history records

(c) Off-site environmental monitoring survey records

(d) Spent fuel/nuclear material shipment records

(e) Facility radiation and contamination survey
results

(f) Radiation exposure records for individuals enter-
ing radiation control areas

(g) Records of gaseous and liquid radioactive material
released to the environs

148

(1) Surveillance activities, inspections, and caljbra-
tions required by the technical specifications-recoids

(m) Records of reactor/facility tests and experinlents

(n) Changes made to operating procedures

(0) Low-level radioactive waste shipments recos

(p) Sealed source leak test results

(9) Records of annual physical inventory of all sd
source material

(r) Logs of facility opetation covering time int
at each power level

(s) Records and.logs of maintenance activities, in:
tions, repair, andtéplacement of principal items of s
tures, systems) and components

(t) Water chemistry reports

(u) Operational, shift supervisor, and control joom
logs

(v)-'Event reports

(w) Fire protection records

(x) Nonconformance/corrective action reports

(y) Facility equipment operations instructions

(z) Emergency plan and procedures

(aa) Quality assurance and quality control mantials

(bb) Applicable records noted in other sections of this
Subpart for any modifications or new construgtion
applicable to structures, systems, or components

(cc) Evaluation of results of reportable safety con
as required by regulations

(dd) Annual environmental operating report

(ee) Annual facility operating plan

(ff) Records to support licensing conditions su
safeguards and special nuclear material accountah

(gg) Results for in-use testing

ds
aled
brval

pec-
truc-

erns

h as
ility

207 Decommissioning and Destruction

destruction

(b) Waste container inspection and test reports

(c) Waste packing inspection results

(d) Nondestructive assay results for processed waste

(e) Nonconformance reports

(f) Waste form documentation and compliance
certification

(g) Waste labeling and tracking

(h) Waste management record
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PART Ill, SUBPART 3.1-17.2

SUBPART 3.1-17.2
Implementing Guidance for Part I, Requirement 17: Quality
Assurance Records, Electronic Records

100| GENERAL

This Subpart provides nonmandatory guidance on
recoyds, as specified in Part I, Requirement 17 that are
gengrated and maintained in an electronic format.

Ofganizations that generate and maintain quality
assufrance records in an electronic format should develop
controls and associated procedures that address the
unidque capabilities and requirements of this technology.
Elecfronic record controls should address how electronic
recoyds are identified, generated, authenticated, stored,
and [maintained per the required retention schedule.

200, GENERATION OF RECORDS

Elpctronic records may be generated using several
diffgrent methods. These methods may include elec-
tronjc data (defined in Part IV, Subpart 4.2.2), electrohic
mail, and records resulting from the conversion(from
one media type to another.

Elpctronic data designated to be records\should be
tracgable to the associated items or activities. This can
be accomplished by developing a naming scheme for
both the electronic data itself and-~the media (e.g., file
fold¢rs, CDs) that is used to stgtethe electronic data.

Electronic databases maybe .used to create and/or
maintain electronic records,)including electronic data.
Controls should be in plage to ensure that the database
recoyd content, context, and structure is maintained. The
datapase record centent may contain, but is not limited
to, electronic data-(see Part IV, Subpart 4.2.2), an image
in a|not easily alterable format (e.g., tif, pdf), or an
elecfronictaddress of the location where the image is
stor¢d.. The database context is considered to be informa-
tion i
The database structure is information about the table
relationships.

Electronic mail may be used as a quality record if the
controls provided in this Subpart are utilized. Electronic
mail should be traceable to the subject of the record, the
originator, and the date of origination. The information
contained in the electronic mail is acceptable as a record,
provided that the electronic mail system prevents unau-
thorized alterations or changes. Corrections to e-mail
should be processed in the same manner as the original.

Conversion of a record from one media type'tp another
should include verification to ensure that‘confent, con-
text, and structure are maintained. The converfion pro-
cess includes conversion from vafious medfia forms
including hardcopy, photogrdphic, optical, %d mag-
netic. The conversion processimay involve scajning the
original hardcopy record\fo create an image|in a not
easily altered format (&g, tif, pdf). Verificatiopn should
include reviews of the-page, paragraph, and ifdividual
record configuration to ensure such information ade-
quately represents the original document. This also
applies tocthe situation where an electronic fecord is
the origifial.'When the conversion involves an ¢lectronic
migratien, a statistically valid sample set should be
selecéted for verification purposes. Any recognized sam-
plitg standard that provides requirements for inispection
and acceptance sample size may be used as a|basis for
the development of a sample set verification|plan. To
prevent data corruption or loss during the cqnversion
process, the design authority should appijove any
changes to the database context or structure.

300 AUTHENTICATION OF RECORDS

Provisions for the authentication of electronif records
should provide for the use of automated systems for the
identification and signature recognition of the gersonnel
performing the record authentication. An electfonic sig-
nature is a computer data compilation of any symbol
or series of symbols executed, adopted, or authprized by
an individual to represent the individual’s harjdwritten
signature. If electronic codes or user account infprmation
(e.g., username and password) is used for idenfification,
controls should be established to ensure tracepbility to
the authenticating individual or organization. (onsider-

i i iadi he estab-
lishment of new user passwords. Methods for
authenticating electronic records should be reliable and
generally equivalent to paper records and handwritten
signatures executed on paper.

Electronic signatures that are not based on biometrics
should employ at least two distinct verification compo-
nents such as user identification and password. Elec-
tronic signatures based upon biometrics should be
controlled to ensure that they cannot be used by anyone
other than the legitimate owners.
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The integrity of the records in the new system or
media should be verified. It is recommended that a not
easily alterable format be used to ensure that the content,
context, and structure are maintained consistent with
the original record copy. If use of a not easily alterable
format is not practical, controls should exist to provide
an equivalent level of control.

When a record is converted to electronic media, the
authentication of that record does not need to be

ASME NQA-1-2012

The level of user access and the security of the compat-
ible processing systems may also impact the required
controls for the storage of electronic records.

Controls for remote access, local access, and secure
processing systems should be established to prevent the
alteration, damage, or loss of electronic records. Remote
access systems are systems that store records on a net-
work server, which are accessible to multiple users
through a network or Internet hub. Local access systems

reperforfned.

400 INDEXING

Electr:
the time
develop
indexing

Exter
stored o
should h
For exa
recordin
internal

Intern
the user
a table o
strategy.
created b

nic records should be indexed to provide for
y retrieval of the record. Organizations should
and document external and/or internal
methods for the index system(s).
jal indexing includes the labeling of records
n external off-line media. External labeling
e developed and attached to the media used.
nple, magnetic tapes should include the
b density, number of tracks, block size, types of
abels, and if the tape is part of a multi-reel set.
il indexing of electronic records should enable
fo identify and access a specific record by using
f contents, directory, key word, or other index
In some cases the index may be automatically
y the system, while in other cases the originator
may genkgrate it. Where the originator creates the index,
provisions should be established to ensure that all indi=
ces are i¢lentified using a common naming convention.

500 STORAGE

cessing gystem may consiSt-of a computer and an appli-
cation pfogram.
The types of media‘utilized for electronic record stor-

The selection of the storage media should con-
sheltlife of the media and the manufacturer’s
recomménded qnn]iﬁ'pr‘] life

are systems that store records on a Iocal area netjvork
server that is accessible only to local users. Seecure|pro-
cessing systems are stand-alone processingsystemq that
are not accessible through a local area netwogk or
Internet hub.

Storage procedures for remote and‘local access
tems should include security measures such as
passwords, network firewallsgfile encryption, and
protection. Appropriate envitonmental controls sh
be established for each type of electronic media to| pre-
vent damage to electronic media from environmgntal
conditions such ag light, heat, humidity or electronag-
netic fields. Recomimendations from the media manfafac-
turer should“/be considered in establishing
environmental controls.

Storageprocedures should consider the control g
recordgmedia, and only release copies of the elect
records to requestors.

All electronic processing systems should also have
power isolation devices to minimize the risk of damage
from voltage surges, spikes, and other powertline
disturbances.

If temporary storage for electronic records is fised,
two sets of in-process records should be maintgined
since the electronic media may be exposed to computer
viruses and inadvertent alteration.

sys-
user
yirus
ould
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600 DISPOSAL
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Electronic records designated for disposal shou
erased or overwritten since use of the delete key
not actually delete the record but only make it irret
able for one using the standard access methods. Phy
destruction of the storage media or device may be
as an acceptable alternative. Storage media previg
used for electronic records containing sensitive or
prietary information should not be reused.

The degradation of electronic media starts immedi-
ately after manufacture. Electronic records should be
migrated onto new media before the manufacturer’s rec-
ommended useful life is exceeded.

Two sets of electronic records should be maintained
to ensure timely recovery in the event they are damaged
or lost. These sets may be established in processing sys-
tems installed on separate servers, stand-alone com-
puter platforms, or in a removable media format (e.g.,
optical disk, floppy disk).

150

700 MAINTENANCE OF RECORDS

Lifetime electronic records should be reviewed peri-
odically for legibility. This review should also confirm
the accessibility and retrievability of the record, thus
providing assurance that compatible software and hard-
ware systems are available. Media intended for storage
of electronic records should be tested prior to use to
ensure that it is free of errors, defects, and corruption.
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PART 1ll, SUBPART 3.1-18.1

SUBPART 3.1-18.1
Implementing Guidance for Part I, Requirement 18: Audits

This Subpart provides nonmandatory guidance on
quallity assurance audits as specified in Requirement 18
of Part 1.

200
201

Qtality assurance audits should be performed to
(a} determine the status, adequacy, and implementa-
tion |effectiveness of the quality assurance program that
has peen developed and documented
(b} verify by examination and evaluation of objective
evidence whether quality assurance program elements,
itemys, processes, work areas, or records, as appropriate,
confprm to specified requirements
(c} evaluate the effectiveness of the organizational
confrols and verification activities, as directed by
management
(d) evaluate strengths and weaknesses of work pio-
cess¢s, process monitoring, and process control syStems
(e] determine whether the work processes and control
syst¢ms are effective in producing a productiof desired
qualiity
(f] provide management with an sevaluation of the
perfprmance of the product to speeified requirements
(g) evaluate problems and errorsin work process exe-
cutign that will affect specified product performance
(h) evaluate managementeffectiveness in responding
to irjdependent audit resuilts
(i) report audit reSults to all levels of management
wholshould be inferfmed and who should take corrective
actign
(j)| verify, that corrective action has been planned, ini-
tiated, or completed

AUDIT ADMINISTRATION

Purpose

(d) prnvi sion for reasonable and timelv access of audit
personnel to facilities, documents, and personijel neces-
sary in the planning and performance of.the gudits

(e) methods for reporting audit results to reyponsible
management of both the audited and uditing
organizations

(f) provision of access by thezauditor(s) to|levels of
management of the auditing and audited orgapizations
that have the responsibilityvand authority to agsure cor-
rective action

(g) methods for ‘Verification of effective cprrective
action on a timely~basis

203 Frequency of Audits

Auditing should begin as early in the life of the activ-
ity as_practical and should be continued at [intervals
consistent with the schedule for accomplishing the
activity.

Frequency of regularly scheduled internal ahd exter-
nal audits should be commensurate with the sfatus and
importance of the associated activities and baged upon
annual evaluations of all applicable and activeelements
of the quality assurance program. These evgluations,
whether conducted separately or via auditq, should
include an assessment of the adequacy and |effective
implementation of the quality assurance program based
upon review of such information as the following:

(a) previous audit results and their disposifions

(b) internal and supplier documents and recqrds, such
as nonconformance reports, corrective actior] reports,
and their dispositions

(c) independent information (e.g., from jexternal
sources such as generic experience of the nuclear indus-
try, ASME, peer organizations, and regulating bodies)

(d) supplier histories for similar products of services

(e) changes in responsibilities, resoufces, or

202| Eléments management
Elements of audits administration should include the 203.1 Regularly Scheduled Internal Audits. Internal
following;: audits of organizations and facility activities, conducted

(2) a management policy statement or procedure that
establishes organizational independence and authority
of the auditors and commits the organization to execut-
ing an effective audit system

(b) resources, funding, and facilities to implement the
audit system

(c) identification of audit personnel and their
qualifications

prior to placing the facility in operation, should be per-
formed in such a manner as to assure that an audit of
all applicable quality assurance program elements is
completed for each functional area' at least once each
year or at least once during the life of the activity, which-
ever is shorter. Internal audits of activities, conducted
after placing the facility in operation, should be per-
formed in such a manner as to assure that an audit of
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all applicable quality assurance programs elements is
completed for each functional area' within a period of
2 yr.

Internal audit frequencies of well-established activi-
ties, conducted after placing the facility in operation,
may be extended 1 yr at a time beyond the above 2-yr
interval based on the results of an annual evaluation of
the applicable functional area and objective evidence
that the functional area activities are being satisfactorily

ASME NQA-1-2012

the audit was conducted. Each Purchaser relying on the
results of such an audit remains individually responsible
for the adequacy of the audit and for its use by their
organization.

204 Supplemental Audits

Regularly scheduled audits should be supplemented
by additional audits for any of the following conditions:
(a) to determine the capability of a Supplier’s quality

accomplfshed. The evaluation should inc[ude a detailed
performance analysis of the functional area based upon
applicable internal and external source data and due
considefation of the impact of any functional area
changes|in responsibility, resources, or management.
Howevet, the internal audit frequency interval should
not excepd a maximum of 4 yr. If an adverse trend is
identifiedl in the applicable functional area, the extension
of the ipternal audit frequency interval should be
rescindeql and an audit scheduled as soon as practicable.

Interngl audits performed by organizations support-
ing the facility, e.g., internal audits performed by suppli-
ers or other outside organizations of their own quality
assurande programs, should be performed in such a
manner 3s to assure that an audit of all applicable quality
assurande program elements is completed for each func-
tional ar¢a at least once each year or at least once during
the life gf the activity, whichever is shorter.

Interngl audit frequencies of well-established activi-
ties may| be extended up to a 2-yr interval based on
the results of an annual evaluation of the applicable
functionpl area and objective evidence that the func=
tional afea activities are being satisfactorily .accom-
plished] The evaluation should include a-detailed
performgnce analysis of the functional area based upon
applicable internal and external source data, including
the scopp and results of audits perforied by indepen-
dent outpide organizations and with_due consideration
of the imjpact of any functional areachanges in responsi-
bility, regources, or management!

203.2 Regularly Scheduled External Audits. Exter-
nal audifs (e.g., Supplier-audits) should be performed
on a triepnial basis and supplemented by annual evalua-
tions of |the Supplier’s performance. A continuous or
ongoinglevaluation of the Supplier’s performance may
be condyctedin'lieu of the annual evaluations, provided
that the |restlts are reviewed in order to determine if

assurance program prior to awarding a contractgrfpur-
chase order

(b) when, after award of a contract, sufficient [time
has elapsed for implementing the Supplier’s q
assurance program and it is appropriate to deter
that the organization is adequately performing the func-
tions defined in the quality assufanice program descrip-
tion, codes, standards, and othér contract documents

(c) when significant chafiges are made in functjonal
areas of the quality assuranee program, such as reorgani-
zations, process contrel changes, mission or work scope
changes, or procedure revisions

(d) when it is'stispected that the quality of a prqduct
is in jeopardy(dué to deficiencies in the quality assugjance
program

(e) when'a systematic, independent evaluation of
gram-effectiveness is considered desirable

(f)>when it is necessary to verify effectivene
required corrective action

(¢) when it is directed by management

pro-

bs of

205 Audit Equivalents

Audit equivalent activities such as indepen
assessments and technical surveillances may be us
satisfy part or all of an audit requirement provide

(a) they each meet the requirements for a qu
assurance audit as defined in this Standard

(b) they are reviewed and approved for such us
the organization responsible for quality assurance a

dent
bd to
d
hlity

e by
idits

206 Audit Schedule Compliance

A grace period of 90 days may be applied tq the
scheduled audit intervals but the periodicity of these
audits should be based on the original schedule. Ypon

completion of a regularly scheduled audit, supplemgntal
audit, or sanctioned audit equivalent activity that gatis-
fies the audit requirement for all applicable quhlity

corrective action is required.

If more than one Purchaser uses a Supplier, the
Purchaser may arrange for an audit of the Supplier on
behalf of itself and the other Purchasers to reduce the
number of external Supplier audits. The scope of the
audit should address the needs of all Purchasers and
the report should be distributed to Purchasers for whom

1 “Bunctional area” denotes plant activities such as engineering,
construction, procurement, operations, maintenance, radiological
protection, chemistry, security, etc.
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assurance program elements, the time period for the
next required audit may be reset.

300 PREPARATION FOR AUDITING

301 Team Selection

Prior to assigning personnel to perform audits, man-
agement should determine that the individuals have the
experience or training commensurate with the scope,
complexity, or special nature of the activities to be
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audited. The recommended practice is to include techni-
cal specialists who have directly related experience in
the area to be audited as members of an audit team. For
example, a design engineer, chemist, operator, etc., from
one unit or department may be used to audit the corres-
ponding activity of another unit or department.

In selecting personnel for audit assignments, consider-
ation should be given to special abilities, specialized
technical training, prior experience, personal character-

PART 1ll, SUBPART 3.1-18.1

selected processes, item characteristics, and perform-
ance criteria should be discussed with those responsible
for the technical requirements.

302.5 Audit Plan. The audit plan should identify
how the audit will be performed and those key processes
and product characteristics that have the greatest influ-
ence on item performance. For example, the audit may

focus on product manufacturing processes, such as a
FV‘I{'IFQ] QCCDmh]‘j’ +Qf‘hh1n11ﬂ Pnﬁ‘7orcn]‘ 1F 2 Cp f‘ifiC pro_

istic$, and education.

302| Planning the Audit

302.1 Team Familiarization. Prior to commencing
the qudit, the Lead Auditor should ensure that the audit
tean} is prepared. Pertinent information, including poli-
cies | procedures, standards, instructions, codes, regula-
tory|requirements, and prior audit reports, should be
made available for review by the auditors. During the
planning phase of the audit, particular attention should
be directed toward an understanding of internal and
external organization contractual interfaces and respon-
sibiljties of the organization to be audited.

302.2 Product Selection. In planning for an audit,
emphasis should be on the selection of the product to
be ¢gvaluated and the performance criteria or metrics
used to determine the capability and stability of the
work processes that produce this product. Risk relative
to uhavailability and unreliability of product applica-
tiong should prevail in the product selection. Preduct
selegtion is usually dependent on the following key
factqrs:

(a}) importance of intended function(s) of the product

(b} complexity of product attributes\required to per-
forn} functions

(c] skill or complexity of work processes that impart
these attributes

(d) capability of evalunating or inspecting work
prodesses

302.3 ProductExperience. Organization or industry
expgrience with-a product’s performance should be con-
sidefed in s¢léeting it for auditing. Information on past
perfprmance may be obtained from various sources,
such as,audit and assessment reports, plant operation

cess is routinely 1nspected and has a stable performance
history, the process may not need to be evaluatgd during
the audit.

302.6 Checklists. Checklists should be Jused for
evaluating processes based on defined performpance cri-
teria and available work proeess flowcharts. (Jhecklists
should include a brief déscription of the invgstigative
method necessary to gather information relatpd to the
performance criteria_Past and current perfprmance
results on items and work processes should bp consid-
ered in developing audit checklists. Checklists pre guid-
ance and may.be expanded or condensed durjng audit
performafce’as circumstances warrant.

303, -Audit Notification

Ihvolved organizations should be notified of an audit
a reasonable time before the audit is to be pdrformed,
except for unannounced audits. This notificatiqn should
be in writing and include such information as the scope
and schedule of the audit and the names of th¢ auditor,
audit team leader and team members, if knpwn. For
unannounced audits, prior agreements sijould be
reached by the parties involved.

400 AUDIT PERFORMANCE
401 Pre-Audit Conference

A pre-audit conference should be conducted|
management of the organization to be audited.[The pur-
pose of the conference should be to confirm the audit
scope and planned dates, meet counterparts, discuss the
sequence and duration of the audit, set the timpe for the
post-audit conference, and establish channels of commu-
nication. During the conference, there should be an
agreed-to agenda for the audit.

with the

and mraimterarcerecords;trerc et equipTITeTTt histo=
ries, personal knowledge, and external information,
including regulatory agency notices. Nonconformance
reports, inspection results, customer complaints, and
warranty claims are other sources of input. Product per-
formance information may be useful in determining
which technical and quality requirements are most
important to achieving satisfactory performance.

302.4 Process Effectiveness. When auditing a pro-
cess, flowcharts are valuable information sources. The

153

402 Methods

Audits should be performed in accordance with the
audit plan using the following methods:

(a) review of documentation, including procedures
and work instructions, for completeness and adequacy

(b) examination in work areas for evidence of imple-
mentation of procedures and instructions

(c) observation of processes for evidence of achieve-
ment of specified results and evidence that performance
criteria are being met

(12)
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(d) examination of personnel training and qualifica-
tion records where special skills are required

(e) reexamination of selected work that has been
accepted, such as product, design calculations and draw-
ings for conformance with acceptance criteria, and other
applicable requirements

(f) examination of process controls, and records to
determine conformance with specifications

403 Au

403.1 Evaluation. Audit team members or auditor
should rgview and evaluate product and process docu-
mentatipn. Auditors should interview workers and
observe|the actual work process and evaluate them
against|requirements and performance criteria.
Complete and accurate understanding of the product
or process being investigated is best achieved by open
and objeftive interaction with the audited organization
representatives. Potential areas for process improvement
identified during the audit should be noted and dis-
cussed pt audit team meetings and reported to
management.

403.2 Problems and Errors. When an auditor or
team member finds a systemic or technical problem with
an item gr the outcome of a work process, it is important
that the Jauditor or team member inform the audited
organizaftion representatives so they may investigate the
facts belfind the problem.

404 Posgt-Audit Conference

At the|conclusion of the audit, a post-audit conference
should be held by the auditor or audit team with' man-
agement| of the audited organization to presént audit
results and clarify misunderstandings«lt\is desirable
that agrdement be reached on audit résults at the post-
audit copference.

ASME NQA-1-2012

500 REPORTING

The audit report should be issued within a reasonable
time following the audit, usually 30 days. The audit
report should include a requested date for a documented
response by the audited organization. The audit report
should be distributed to responsible management of
both the auditing and the audited organizations.

The audit report should express the audit results in

o sfied and
if the performance requirements were met. In additipn to
audit findings, audit results should include~observed
good practices, strengths, and weaknesses!

600 RESPONSE

Management of the audited organization shpuld
respond to the report by the'requested date.|The
response should clearly state'the corrective action tpken
to prevent recurrence and’any improvement action thken
or planned. In the event that corrective action cannpt be
taken immediately, the audited organization’s response
should include'a scheduled date for initiation and fom-
pletion of cotrective action. The audited organizgtion
should report periodically on the status of correftive
action,taken and the date corrective action|was
completed.

700 FOLLOW-UP ACTION

Follow-up action by the audit team leader or marjage-
ment of the auditing organization should verify the
following;:

(a) timely written response to the audit report

(b) adequacy of the response

(c) corrective action accomplished, as scheduled

(d) effectiveness of action taken

154
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SUBPART 3.2 (2)
Guidance for Implementing Part Il Requirements

(Extracted From Former NQA-2.)

The following Subparts provide nonmandatory guid-
ance that may be used in conjunction with the applicable
Subparts of Part II.
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SUBPART 3.2-2.1
Implementing Guidance for Part Il, Requirement 2.1: Cleaning
of Fluid Systems

100 GENERAL contaminants. Achievement and maintenance.of Clgss A
cleanness is difficult and is generally achieved a} the
point of final manufacture of the item ahd maintdined
by stringent shipping, storage, rework;and installation
requirements.

Class B cleanness is a high level, generally appli¢able
200 APPLICABILITY to internal surfaces of corrosiofi-resistant alloys in|con-
tact with reactor primary-‘coolant, surfaces in cohtact
with process fluids in fuel manufacturing, and ¢ther
similar applications. €lass B cleanness can also b¢ ini-
tially achieved with‘earbon steel and low alloy sfeels,
but maintenaneeof this condition is quite difficulf.

Class C cléanriess is a high level of initial cleanpess,
generally applicable to carbon steel and low alloy [steel
surfaces*in’ contact with reactor primary coolant|and
other-fluids where the formation of light corrosion grod-
uct films in service is expected and can be tolerated. For
corrosion-resistant alloys, Class C is a somewhat lpwer
level of cleanness than Class B.
300 CRLEANING RECOMMENDATIONS AND Class D cleanness is a nominal level applicable to[both
PRECAUTIONS carbon and low alloy steels and the corrosion-resiptant

(1) The use of halogenated organic solvents\is not alloys in applications where th.e presence of mill pcale
recommgnded, except upon crevice-free, oped, freely ~ OF tightly attached heavy corrosion product films of the
evaporafting surfaces. This recommendation is not surfaces in contact with process fluids does not dause
intended to prohibit the use of such solvents under other ~ CONcern, or where significant amounts of contamin 1t%0n
conditiofs, provided adequate remgvalis assured prior are anticipated to be present in the process fluids

This Syibpart provides nonmandatory guidance on the
management of cleaning and cleanness control for fluid
systems jand associated components.

If the proper attention is given to cleaning and clean-
ness confrol during manufacturing, construction, modi-
fication, jor repair, then only flushing or rinsing should
be necespary to render the item ready for service.

Subpaft 3.2-2.1 is not intended to be used for items
containing liquid metals in liquid metal-cooled nuclear
plants, npr is it intended to provide guidance for decon-
taminatjon of items contaminated by radioactivity,
althougl} its requirements may be invoked in such opera-
tions if qonsidered appropriate.

to any syibsequent operations. themselves.

(b). .In the Qisposal of combustible organic SOIVEHt?/ NOTE: The cleanness classifications designated in this Sybpart
specific gttention should be given to preclude the possi- are not directly related to component classifications assigned by the
bility of ffires, explosions,fand other related hazards. ASME Boiler and Pressure Vessel Code for design and inspectjon or

for other purposes.
400 GUIDELINES:FOR ASSIGNING CLEANNESS 402 Hydraulic, Instrument Control, and Lubricatipn
CLASSIFICATIONS Lines and Systems

401 Noigmal-Fluid Systems and Components

The criteria listed in Table 304.4 of the main |

cable to special items whose functions might be  hydraulic, instrument control, and lubrication system
impaired by the presence of very small quantities of  cleanness.
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PART Ill, SUBPART 3.2-2.7

SUBPART 3.2-2.7
Implementing Guidance for Part Il, Requirement 2.7: Quality
Assurance Requirements for Computer Software for Nuclear
Facility Applications

INTRODUCTION

This Subpart structure is based on the main sections
of Jubpart 2.7 (e.g., 100, General; 200, General
Reqtiirements). Not all sections in Supart 2.7 (i.e., 600,
Standards, Conventions, and Other Work Practices and
800, |[References) are covered in this Subpart. A review
of these sections did not precipitate the need for any
discpission of these sections. In most cases, the subsec-
tion$ (e.g., 201, Documentation) contained in Subpart 2.7
are yot provided as a one-to-one correspondence in this
Subpart.

100| GENERAL

This Subpart has been developed to provide organiza-
tiong invoking NQA-1 with a discussion of the require?
ments and how those requirements may apply in various
situgtions where software is used. Guidance pertaining
to the linkage between Parts I and II, Subpart 2.7 is
provfided. Subpart 2.7 is applicable to softiare when a
e or error in the software could adversely affect the

The requirements of both Parts I and II, Subpart 2.7
shoyld be applied in.amanner to meet the requirements

of SI/IEEE Std-7-4.3.2-1993, IEEE Standard Criteria
for Pigital Comiputers and Safety Systems of Nuclear
Powpr Generating Stations. This Subpart provides guid-

anc¢ to support meeting the requirements of that
stanflard:

proven computer programs. Subpart 2.7 userfs should
consider establishing a software catégorizationp method
that includes
(a) software engineering mMethods applicablg to given
categories of software
(b) assurance that theresults of the categorigation are
documented
The software categorization method should|consider
safety significance and the relative importanfe of the
software.
Paragfaphs 101.1 through 101.7 provide aflditional
considetations in developing a categorizatior] method
and ‘determining software applicability.

101.1 Simple and easily understood computer pro-
grams (e.g., computer programs whose resulfs can be
easily confirmed through hand calculations)| that are
used in the design of plant systems, structyres, and
components, may be excluded from the coptrols of
Subpart 2.7 if designs using these computer programs
are individually verified. Design verification documen-
tation should include design inputs, the cqmputer-
program-generated results, and computer-generated
evidence of the programmed algorithms or dquations
(e.g., computer program listings, spreadsheet|cell con-
tents). However, frequent use of the software mhy justify
the application of Subpart 2.7 in order to simplify future
use of the software.

101.2 Complex computer programs us¢d in the
design of structures, systems, and componen{s should
be developed and approved for use in accordgnce with
Subpart 2.7 unless software design verificationfand test-
ing of the computer program (or parts thereof) findepen-

101 Software Engineering

A variety of software engineering methods may exist
within an organization to meet Quality Assurance
requirements contained within NQA-1. The extent of
application of the software engineering activities should
be commensurate with the risk associated with the fail-
ure of the software. Factors affecting this risk include
the potential impact on safety and/or operation, com-
plexity of computer program design, degree of standard-
ization, the state of the art, and similarity to previously

dernt-ofaspecificapplicatiorr ts ot practicat: In these
cases each application of the computer program must
be design verified and documented in accordance with
the requirements of Part I, Requirement 3, section 400.

101.3  Separate software design verification and
tests may not be required for computer programs that
are design reviewed and tested in conjunction with hard-
ware as a unit, in accordance with other Parts or Subparts
(e.g., Measurement and Test Equipment) of this
Standard.
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101.4 Computer programs that have been software
design verified and tested in accordance with other
national consensus standards may not require any addi-
tional software design verification and tests. However,
an evaluation based upon the Subpart 2.7 software
design verification and testing requirements should be
performed to ensure compliance with Subpart 2.7.

101.5 Exceptions may also be warranted for the

ASME NQA-1-2012

102.1 Software Characteristics. Software (see IEEE
Std. 610.12) can be composed of three elements:

(a) aset of instructions that, when executed, provide
a specified function or performance

(b) data structures that enable a computer program
to adequately manipulate information

(c) documents that describe the operation and use of
the program

Software, therefore, is an all-inclusive term for the

Support Softuare (caa Qn]ﬂpqvf 322 ’7, section (\ﬁﬂ) if

this softyvare has a known and acceptable performance
history (pee IEEE Std. 610.12, Definitions). The basis for
acceptir|g the performance history should be docu-
mented gnd approved in conjunction with the develop-
ment of [the software using the Support Software. The
resulting system, structures, or components should be

Firmware is dependent on the nature of the

and hardware device. Three possible
approaches are described as follows:

(a) If the computer program can be changed after it
is embedded, including at run time, all applicable con-
trols of Yubpart 2.7 should be applied.

(b) 1f fhe computer program cannot be changed after
it is embhedded, and testing of the completed device is
not adeduate for full acceptance, Subpart 2.7 software
developinent controls should be applied.

nonhardware elements of a computer-based systepn. A
computer program differs from software in that'softvare
can include documents that describe the developthent,
operation and maintenance, and retirement of a fom-
puter program. Computer programs de,riot include{doc-
uments. Computer programs_¢an' be writteph in
programming languages (e.g.,<Pascal or C) or in an
assembly language. Althoughthe more common ferm
is “program,” for clarity, “eomputer program” is used
throughout the NQA-1 standard.

102.2 Hardware Characteristics. Hardware consists
of the physical élements that provide the compiiting
capability andi\external interface (e.g., CPU, merhory,
CRTs, printer§). Hardware is the physical equipment
used to proeess, store, or transmit computer progfams
or data, (see IEEE Std. 610.12). In contrast, softwdre is
chatracterized as a logical rather than a physical syptem
element.

b the
hms,
vice.
soft-
'pad
htrol
s. In

102.3 Firmware Characteristics. Firmware i
combination of a hardware device, computer progn
and data that reside as read-only software on that de
The firmware (sometimes referred to as embedded
ware) can perform very limited functions such as ke
controls, or can provide significant function and co|
capabilities for control rod drives or safety systen

(c) If the embedded computer progtam functions can  either case, if firmware is supplied under requirements
be adeqyately verified by testing the'completed unitand  of Subpart 2.7, the computer program aspect of firmpare
the computer program cannot be.changed, including at ~ should be considered in an organization’s software ¢ngi-
run timg, without repeating-this verification, controls  neering method.
beyond those used for hardwdre may not be necessary.

This approach is the l¢éast desirable because it treats
software| as hardwaré and does not recognize the need 200 GENERAL REQUIREMENTS
to apply|controls to the computer program. 201 Documentation

101.7| Doecumented evidence (e.g., supplier testing, The combined requirements of Part I, Requirements 1,
applicable stipplier experience) supporting the accept- 2,3,4,5,6,11, 12, 16, and 17 and Part II Subpart 2.7,
ance of ¢cammercial off-the-shelf software may be used establish-the need-for both-documents-andrecords! The

to augment the acceptance requirements of Subpart 2.7,
para. 302.

102 Terms and Definitions

Terms may have multiple interpretations even within
a standard. Therefore, definitions provided in
Subpart 2.7 should be considered in the use of this
Subpart. To enhance understanding and ensure consist-
ency in this Subpart, the characteristics of several com-
mon software-related terms are discussed.
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applicable software engineering method should define
what documentation should be controlled in accordance
with these requirements. In general, plans (e.g., project
plans, quality assurance plans, configuration manage-
ment plans), software engineering procedures, and con-
tract documents should be controlled under
Requirements 5 and 6.

Records providing evidence of quality-affecting activ-
ities include documentation of requirements and design,
test plans, test reports, and user documentation. Records
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are controlled under Part I Requirement 17 and configu-
ration control.

202 Review

The purpose of software review activities is to provide
adequate confidence that the software performs all
intended functions, provides correct solutions, and does
not perform or cause any adverse unintended functions.

PART Ill, SUBPART 3.2-2.7

204 Problem Reporting and Corrective Action

The problem reporting and corrective action require-
ments of para. 204 of Subpart 2.7 are intended to imple-
ment Part I Requirement 16, as these requirements apply
to software. Subpart 2.7 users need not develop an inde-
pendent process to meet these requirements if their
existing processes incorporate the requirements of
Subpart 2.7, para. 204. Subpart 2.7 users may develop
either supplementary procedures for software problem

The [extent of the software review activities should be
commensurate with the risk associated with the failure
of the software. Factors affecting this risk include the
potential impact on safety and/or operation, complexity
of cqmputer program design, degree of standardization,
statg of the art, and similarity with previously proven
computer programs.

Rg¢views performed at the completion of the software
development cycle should include assurance that
assumptions made during the categorization process
and|development process are consistent with the
intended use of the software.

203

Ke¢y attributes of the software engineering method
inclyde a determination that all elements of the product
baseline, as defined in Subpart 2.7, are accounted for
and [properly reviewed and approved.

NDA-1, Part I, Requirement 3 requires the establish-
ment of a configuration baseline at the completion of
eachl major phase during development as defined in
the Joftware engineering method. Baselining ‘means the
assignment of a documented unique identifier to each
softyvare configuration item and its associated products.
Basdlining applies to all identified-configuration prod-
ucts|used to support the develepment and/or mainte-
nange of the configuration itett. Each configuration
product should be identified;”controlled, labeled, and
docymented as constituéntsof the final product baseline.

Sypport software (see Subpart 3.2-2.7, section 600)
shoyld be identified@s part of the final product baseline.
A key part of the/overall configuration management
progess should be to identify how support software will
remgin available to support and, if necessary, rebuild
and pxectite the program. At the completion of software
devdlopment activities, the final product baseline is the

Software Configuration Management

reporting and corrective action, or include poftware
issues in their existing nonconformance-and“dorrective
action procedures. The problem-repprting] process
should be developed into a multitiéred system (e.g., a
system for dealing with potential improyements
requested by software users, thesystem for dpcument-
ing problems). The development of this multitiered sys-
tem may lead to a corgective action priorftization
process. The collection“and analysis of infgrmation
from this process-can be useful in enhanjcing the
Organization’s Stbpart 2.7 processes. Among|the soft-
ware considerations that should be madg are the
following:

(1) How does the error being reported relafe to past
activities?

(b)>How does the corrective action impact past
activities?

(c) How does the error being reported relgte to the
status of the software development process? That is, an
error reported during the development procesd may not
require the same level of reporting as one that isfreported
during testing or use (e.g., report to purchasef).

300 SOFTWARE ACQUISITION

Software developed not using Subpart 2.7 mgy require
full or partial application of Subpart 2.7. The following
is guidance to assist in this activity. This apjplication
guide serves to recognize the need for a cgnsistent
approach to bringing software that has been dpveloped
outside the control of Subpart 2.7 under conflguration
control and into compliance with the Subpart

301 Procured Software and Software Servicds
See Part II, Subpart 2.7.

302 Otherwise Acquired Software

collection of previously baselined configuration
products.

In some cases, not all elements of a configuration item
need to be changed in order to support a modification
to the software. For example, a modification to enhance
the execution performance of a program may be invisible
to the user and may not require a change to the user
documentation. As a result, the most recent revision of
a particular configuration product may be part of more
than one product baseline.
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SeePart 1, Subpart2:7-

400 SOFTWARE ENGINEERING METHOD

The software development or maintenance activities
selected for the Software Engineering Method should
be defined and discussed in a quality or project planning
document (e.g., Software Quality Assurance Plan). Ele-
ments or activities of the Software Engineering Method
that are omitted should be noted along with the reason
for omission.

(12
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401 Software Design Requirements

Software Design Requirements should be able to be
demonstrated in the acceptance testing activities and
should be checked at the conclusion of each element or
activity of the software lifecycle.

402 Software Design

Design documentation should be completed in a man-

ASME NQA-1-2012

acceptance testing performed should be under the con-
trol of the purchaser on the version of computer pro-
grams to be delivered. These tests should also include
exercising the computer program in an environment
comparable to the environment in which the computer
program will be used. This testing may include testing
of associated hardware, and simulation of data inputs
or control signals. Site acceptance testing performed by
the purchaser should be done to ensure that no damage

ner that
cess in aj
not met
should b
same ap

.a\_ilitatca t} < SUfJI: vwdltT DCD;SL[ ‘V7C1 ifi\_atiuxl IJLU
ccordance with Part I. If any requirements are
in the design activity, then those requirements
e revised to reflect the final product using the
proval process as the original requirements.

402.1
Subpart

Software Design Verification.
D.7.

See Part II,

403 Implementation

See P4rt II, Subpart 2.7.

404 Acceptance Testing

Acceplance testing is a testing activity that is planned
during the software development activities. Acceptance
testing may be used to fulfill qualification testing
requirenjents (see Part I Requirement 3 for details on
qualification testing requirements). Acceptance testing

ing be completed before releasing the software
for use (i.e., the operation and maintenance-activity).
Acceptance testing may be started as soon.as-the soft-
ware prqduct is completed. This is typically at the end
of the implementation activity, but nfay;*be conducted
over sevieral activities. These tests(may range from a
single tegt to a series of tests perfgrmed at various stages
of the s¢ftware development(Part I, Requirement 11,
Test Conptrol, provides fon evaluation of test records.
This series of tests wouldiprovide assurance of correct
translatipn between states and proper function of indi-
vidual mjodules, followed by acceptance tests performed
erating‘ehwironment. Acceptance testing may

be commensurate with the risk associated with the fail-
ure of the software. Factors affecting this risk include
the potential impact on safety and/or operation, com-
plexity of computer program design, degree of standard-
ization, state of the art, and similarity with previously
proven computer programs.

Testing, using documented test plans, cases, proce-
dures, and results, is the primary method of acceptance
testing. Acceptance testing may include factory accept-
ance testing as well as site acceptance testing. Factory
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was incurred during shipment, and confirm prpper
implementation in the operating environment!

405 Operation

405.1 Use of Software. The spftware engine
method should provide a means toensure that the
ware usage remains consistent with the approved
ware design and the approveéd acceptance teg
results.

Pring
soft-
soft-
ting

buld
and
elec-
and
One
ying
reli-

405.2 Access Control. Access control sh
address both thessecurity of the computer system
the critical data that resides on the system. Both
tronic (e.g., firewalls, network security measures)
physical (e.g console) access should be considered
method “of ‘ensuring system integrity is by empld
unique-user identifications in combination with a
ablevpassword system. The concept of least privilege
¢an also be implemented, which grants each user agcess
to only the resources for which he has a legitimate need,
at the lowest access level (read, execute, write, d¢lete,
etc.) required to perform the function. Other methods
of physical access control include locks, security bagiges,
or other forms of access to the computer system |tself
(e.g., using security guards).

406 Maintenance

Changes to software developed and accepted fof use
are controlled, and the methods for doing so should
be identified in the software engineering method{ The
extent of control necessary for any change to the softjvare
should be appropriate to the risk being taken,|and
should consider criticality of the software, the ngture
and extent of the change, and the risk of an adyerse
effect being introduced by the change.

A process should be established for retired software
that defines responsibilities for reporting and managing
of identified problems and assessing the problem’s
impact during the software’s previous use.

500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

See Part II, Subpart 2.7.
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SUPPORT SOFTWARE

Support software that is critical to the successful
development, operation, or maintenance of a software
product should be identified and evaluated to determine
the extent to which configuration management, accept-

ance

testing, and any other parts of the software engi-

neering method are applied. Based on the role of the

supry

ort software, the appropriate elements of the soft-

A change in compiler options or revision, even with-
out a change in the source code, resulting in a recreation
of object or executable files that are part of the baseline,
is an example of support software that is key to the
successful development and operation of software.

601 Software Tools
See Part II, Subpart 2.7.

602 System Software

wargq

engineering methods should be applied.

See Part II, Subpart 2.7.
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SUBPART 3.2-2.14
Implementing Guidance for Part Il, Requirement 2.14: Quality
Assurance Requirements for Commercial Grade Items and
Services, Commercial Grade Computer Programs, and
Software Services

100 GENERAL (c) instructions for use (e.g., a user’s manual) wijithin

This Subpart provides nonmandatory guidance on the limits of the dedicated capabilities. The dedication
applying Part II, Subpart 2.14 requirements to the dedi- ~ PTOCess shall be documented; and the performante of
cation of commercial grade computer programs and ~ the actions necessary to aogept the computer program
software|services as required by Part II, Subpart 2.7,and ~ Shall b.e reviewed an.d approved. The resulting docu-
para. 302. This Subpart applies to procured and acquired ~ Mmentation and associated ‘computer programs(s) ghall
computdr programs not installed in physical plant safety ~ establish the currgni baseline. . _
systems fthat support the performance of a safety func- These criterig LaQ be addre'ssec.l through 1mple1.nemt1ng
tion and|that were not developed or approved under a  the commergiahgrade Qedlc§t1on' process defmec.l jby
program{consistent with this Standard. The applicability PartII, Subpart 2.14. The identification of the capabilities

of this Syibpart is not dependent upon the type of com-  and limitations for intended use should be addrgssed
puter eqpiipment (e.g., mainframe, PC, networked work- during>the selection of the set of performance crjtical
stations| controllers, or other digital equipment) on characteristics. Test plans and cases required to degnon-
which tHe computer program resides. strate those capabilities within the limitations should be

As defined in this Standard, computer programs exercised through special tests and surveys. Instructions
include feal-time (e.g., operations or process control) as, = for use within the limits of the capabilities should be
well as njonreal-time (e.g., design or analysis) computer ~ identified through the selection of the physical or|per-
programp. The application of commercial grade.dedica- formance critical characteristic associated with a yser’s
tion for fomputer programs included in digital\equip- ~ manual, online help, or other methods to assist thefuser
ment thqt are installed in physical plant safety systems  in the proper operation of the computer program wjithin
should He performed as part of the dedication process  the limits of the dedication.
for that physical plant safety componént: For these sys- .
tems, thp requirements of Part II, Subpart 2.14 apply, ~ 101 Definitions
and exisfing industry guidance to meet the commercial The following definitions are provided to ensire a

grade ded ication I‘equirements Of this standard lncludes uniform understanding of unlque terms as they are sed
106439, Guideline on Evaluation and in this Subpart.

commercial grade computer program: a computer program
that affects a safety function, which was not designed,
developed, or approved in accordance with Parts ] and

Safety Applications, October 1996;
.3.2-20105:Criteria for Digital Computers in

June 17, 2010; and EPRI TR 107330, Generic 1 Subpart2.7.
Requirements Specification for Qualifying a  commercial grade computer program service: a service] that
Commeleta Avattable—P or—SatetyRelates otprovi T T erequirements

Applications in Nuclear Power Plants, December 1996.  of this Standard and that affects the safety function of
This Subpart does not provide guidance for real-time  a computer program or the use of computer programs
computer programs. for design or analysis that supports a safety function.
As described in Part II, Subpart 2.7, para. 302, the
dedication process includes the following three criteria:
(a) identification of the capabilities and limitations

dependability: a broad concept incorporating various
characteristics of computer programs, including reliabil-

for intended use as critical characteristics ity, safety, availability, and maintainability (adapted from

(b) utilization of test plans and cases as the method EPRI TR 106439).
of acceptance to demonstrate the capabilities within the  digital equipment: equipment containing one or more
limitations. computers.
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200 DEFINITION APPLICATIONS

One of the concepts of a commercial grade dedication
is a determination of whether the item meets the applica-
ble definitions of a commercial grade item or service.
Part I states that computer programs that are a physical
part of plant systems are included in the term item. It
is recognized that computer programs that perform a

design or analysis function in support of a safety func-
tion are-notincluded-in the definition of ifem - Eor this

PART 1ll, SUBPART 3.2-2.14

a generic group of services. Dedication requirements
should be included in applicable procurement and tech-
nical documents as necessary to support the dedication.

Computer programs or services that successfully com-
plete the dedication process are subsequently subject to
the controls of Parts I and II of the Standard.

400 TECHNICAL EVALUATION

Sub
tion
toq
not

of P

art, the computer program should meet the defini-

of a commercial grade computer program or service
halify for dedication. Computer programs that do
neet this definition are subject to the requirements
art L.

300

Rg
of vd
sis
com

UTILIZATION

quirement 3, para. 401 provides for two methods
rifying computer programs used in design or analy-
f an SSC: preverification and verification of the
buter program results after every use. Preverifica-
tion|of computer programs includes applying Part II,
Subpart 2.7 in which this Subpart can provide needed
guidance. When the results derived from the use of the
computer program are independently verified for every
use ¢r application, the computer program is not required
to bg dedicated if the independent verification is per-
fornmed to the requirement of this. Using this lattef
method is not a surrogate for commercial grade dedica-
tion|of the computer program.

Td utilize a commercial grade computer pfogram or
servjce, controls should be implemented to'provide rea-
sondble assurance that the computer program or service
will|support an SSC’s intended saféety ‘function. This
Subpart can also be applied to compuiter programs that
contfol the management or administrative support of
safefy activities. These comtrols should include the

to deter-
pplicable
ram and
level and
ropriate.
tion that
ces accu-
t of veri-
cation of
Faluation
omputer
omputer
hn unde-
h on the
igned or

A technical evaluation should be performed
mine the computer program’s safety function,'a
requirements of this Standard, computer-prog
hardware requirements (as applicable), and the
type of review and testing activities.that are apy
This evaluation could range frém-a demonstra
the commercial grade comptiterprogram prody
rate and precise results for‘a predetermined se
fied problems with kndwat solutions to a verif
program requirements, design, testing, and e
of test results. Creditable failure modes for g
programs should’consider the impact of the g
program’s failure to produce correct results or
tected defect within the computer prograr
proper.eperation of the component being des
the Teliability of the analysis being performed

401 Technical Evaluation Considerations

During the technical evaluation, if availabld, the fol-
lowing should be considered:

(a) the dedicating entity identifying if the dJomputer
program or service can impact a safety-relatedl SSC

(b) conformance with the definitions for commercial
grade computer program or service

(c) the mathematical model(s) on which the
is based

(d) the identification of the capabilities an
tions for intended use

program

H limita-

follgqwing;: (e) establish the class of problems for whicH the pro-
(a) determination thdt the computer program or ser- ~ gram is intended to be used

vice[supports the peffermance of a safety function (f) confirm whether the computer program’q solution
(b} confirmation\that the computer program or ser- methods are appropriate based on state-of-the-art

vice|meets the applicable commercial grade definitions ~ knowledge
(c| identification and documentation of the critical (g) determine whether adequate testing has peen per-

charpcteristics, including acceptance criteria formed or if additional testing is needed to enfure ade-
(d) seleétion, performance, acceptance, and documen-  quate validation

tation-ofthe dedicationmethod(s) for determiningcom (h) the acceptance criteria to be nsed in evaluating

pliance with the critical characteristic acceptance criteria

Only computer program or services that support the
performance of a safety function and meet the commer-
cial grade definitions should be considered for commer-
cial grade dedication. A dedication plan should be
developed for the computer program or service that
identifies the critical characteristics, acceptance criteria,
and dedication method(s). Dedication plans may be
developed for a specific computer program application,
a range of application or limits, a specific service, or for

163

the range and validity of program responses

(i) basis for selection of validation cases

(j) the computer hardware and operating system in
which the program will be utilized

(k) user interface requirements expected to take place
in the use of the computer program

Before the dedicating entity begins the process of eval-
uating the computer program’s adequacy for use, it
should be placed in a configuration management process
that provides traceability of the computer program’s
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evaluation and testing activities. To ensure dependabil-
ity, the dedicating entity should consider data and error
reporting associated with the computer program’s per-
formance as part of the dedication activities.

402 Technical Evaluation Documentation Review

The dedicating entity should review any available
supplier documentation. Examples of supplier docu-
mentation supporting the technical evaluation include

ASME NQA-1-2012

acceptance (referred to as critical characteristics for
acceptance) should be needed to provide the necessary
level of reasonable assurance.

Critical characteristics associated with computer pro-
grams can be grouped into the following categories:

(a) identification

(b) physical

(c) performance/functional

{H—elependability

(@) stalte.ment of probl.e m o The computer program’s identification (i.e., Verpion,
(b) reg l'nrement.s. spegﬁcahon build date, release name, or part or catalog\number)
(c) degign specification should be considered a critical characteristie if it|pro-
(d) sopce code vides a method for linking the computer program [with
(e) test Plan a.nd test results the manufacturer’s product description, user’s manual,
;f) c'i)nfltguratlo}rll COI:EOI b d tation i ; published data, or product specification. Physical ¢har-
avarillasll)llé acf;;meffrogia?n(::/seers?:::l?\ir;lz ;(})gﬁ dnl;)e acter%stics are associated with/the’ computer proggam’s
. . Do . physical media (e.g., CDs, tapes, downloads, or remote
reviewed for requirements and design information asso- ). Perf /funetional ch teristi 1
ciated wijth the scientific, engineering, or mathematical access). L STIOTMANCe/ ey 1o, CATGcteristc exanp-es
models implemented, the code structure, and interfaces include the requu"ed functlonah’Fy of the computer|pro-
betweenlhigh-level functions of the computer program. gram to perform ifs se'af'ety funct1on'ar}d the accuragy of
If these flocuments are not provided by the supplier, a its rgsglts. Dependz'ib{hty characterlstlcs are a category
search of publicly available documents should be used of critical char'a(':terlstlcs unique to comput(?r' programs.
to supplément the supplier’s documentation. If the sup- Th'e d'ependablhty category ad’dresses the cr1t1ce?l ch prac-
plier dofumentation cannot be adequately supple- 'terlst1c§ evaluated to develop judgment regard'lr'lg Built-
mented find the unavailable information is essential to ™ quiallt.y Of the computer program. Dependablhty fhar-
determinjing reasonable assurance, dedication may not acteristics mc}ude both supplier and user ?ttr.lb ites,
be possilple. In the instance where a critical characteristic stich as a review of the computer program’s life :ycle
cannot bg verified, the dedicating entity should consider .\ \ PTOCesses an.d output documentz?tlon at the supplier’s
alternatd critical characteristics to provide the requiredy  facilities, review of the user’s configuration management
reasonaHle assurance. activities, supplier and user testing and verificatior] and
Part I, Subpart 2.14, para. 402 should only apply to validation (V&V) activities, and other activities related
computdr programs if they are reinstalled inl the same to the supplier’s software development process. Jften,
computdr hardware and operating system (including supplier dependability characteristics for computer|pro-
patches)] from the same distribution media, developed grams cannot be verified through Method 1 [special
by the ofiginal company, and with the.same configura-  test(s), inspection(s), and/or analyses; see section|600]
tion datf. In this scenario, acceptance testing should  alone and are associated with the processes usgd to
still be pprformed to ensure thatthe computer program  produce the computer program.
performg to the originally established requirements. If A prudent approach to achieving the necessary) rea-
a failure|has occurred and‘a backup is used to restore  sonable assurance for the dedication process is to delect
functionglity, operationalprocesses should be followed.  multiple critical characteristics from all categories.|This
Part I}, Subpart 2,14) para. 403 should not be used  approach mitigates limitations of any single critical ¢har-
to accep{ different computer programs in safety-related  acteristic and the limitations on acceptance methods for
applications, unlesS complete equivalency evaluationis  individual characteristics.
possible; Table 501 provides a list of critical characteristiks to
consider for computer programs. It is not intend¢d to

500 CRITICAL CHARACTERISTICS

501 Computer Program Critical Characteristics

Critical characteristics should be identifiable, measur-
able attributes based on the intended safety function,
complexity, application, and performance of the com-
puter program and its data. Based upon the computer
program’s design and performance basis, a variety of
critical characteristics can be identified. However, only
a subset of those critical characteristics selected for

164

be an all-inclusive list of critical characteristics for
acceptance. The table is intended to be used as a guide
in selecting critical characteristics for acceptance that
are appropriate for the commercial dedication process
being performed by the users of this Subpart. This Sub-
part does not infer that the critical characteristics listed
in Table 501 are a minimal set of critical characteristics
for acceptance. The users of this Subpart should, consist-
ent with section 400 of this Subpart, determine how the
computer program supports the SSC’s safety function,
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consider the critical characteristics in the table, deter-
mine which are appropriate to include for their dedica-
tion process, and evaluate whether additional critical
characteristics for acceptance not included in Table 501
are needed to provide reasonable assurance that the
computer program will adequately support the SSC’s
safety function.

The specific critical characteristics to be considered
for acceptance should be identified through a review of

PART 1ll, SUBPART 3.2-2.14

acceptable by the dedicating entity. Dedication is a
safety-related activity, and Part II, Subpart 2.14 requires
the dedicating entity to conduct the dedication process
under a QA program that meets the requirements of
Parts I and II of this Standard.

602 Method 1: Special Test(s), Inspection(s), and/or
Analyses

or other technical information documents. For example,
the
vide
cal

prog

502

EC
acce
prog
teris]
ria f

TH
whe
to m

the I[anufacturer's published software documentation

anufacturer’s test documentation should also pro-
important information necessary to define the criti-
tharacteristics, consistent with the computer
ram’s application requirements.

Computer Program Acceptance Criteria

ch critical characteristic should have associated
btance criteria to determine whether the computer
ram adequately meets the identified critical charac-
tic. Table 501 includes appropriate acceptance crite-
br the identified critical characteristic.

le dedicating entity is responsible for determining
ther the dedication method and results are adequate
eet the acceptance criteria.

600| METHODS FOR ACCEPTING COMMERCIAL

GRADE ITEMS AND SERVICES

601

Tq
grad
safet
the

Dedication

provide reasonable assurance that a commercial
e computer program will perform.itsiintended
y function, the dedicating entity should verify that
fommercial grade computer program meets the
acceptance criteria for the identified\eritical characteris-
tics py using one or more of the,following dedication
methods specified in Part II/Subpart 2.14:

(a) Method 1: Inspections, tests, or analyses per-
fornjed after delivery

(b) Method 2: Commercial grade survey of the
supplier

(c] Method 3:Sotrce verification of the item or service

(d) Methgd4: Acceptable supplier/item performance
recofd
hoe.critical characteristics are verified, there is rea-
sonde+e 2 2 P £¥3 S
valid responses when used in the design or analysis of
SSCs. At this point, the computer program can be
accepted as a safety-related item and will be subject to
the controls of Parts I and II of this Standard.

Users of this Subpart should be aware that the meth-
od(s) of verification chosen may impact the procurement
document content needed for the successful verification
of the critical characteristics for acceptance.

Dedication activities will not be considered completed
until the computer program is installed and found

165

6021 S i f.dequacy
of the commercial grade computer program)should be
documented in a test plan. Test plancactivities that
should be considered include the tests‘to,be pgrformed,
the test method(s) to be utilized, verification of[the iden-
tified critical characteristics for ‘aceeptance donsistent
with the acceptance criteria determined in the ftechnical
evaluation, demonstration that the mathematifal equa-
tions are adequate to calglildte critical paramefers in an
SSC, and documentationof test results. The d¢dicating
entity should develep sufficient tests to d¢termine
whether the computer program producgs valid
responses whien Tsed in the design or analysig of SSCs.

Tests may be performed by third-party entities if they
are documented and the tests are controlled fin accor-
dance\with the requirements of this Standard] The use
of test problems based on codes and standards|or estab-
lishied technical references should provide an agceptable
dpproach for some types of design and analysis com-
puter programs. The test plan and results conducted by
the dedicating entity or a third-party entity should be
retained as part of the dedication documentatign. If tests
were performed by the supplier, the dedicatihg entity
should verify the adequacy of test coverage donsistent
with the computer program’s application requjrements.

The dedicating entity should confirm that a fepresen-
tative testing set of anticipated program applications
was carried out by the supplier and that ifhportant
design features and major logical paths of the Jomputer
program were tested consistent with the techni¢al evalu-
ation and critical characteristics for accgptance.
Retesting should be required to repeat some of the sup-
plier’s tests, and additional testing should also be
required if a supplier’s test coverage is fouphd to be
inadequate. When tests are used to verify adceptance
criteria for the critical characteristics, the commercial
configu-

a changes
prior to satisfactory completion of the dedication activi-
ties and to prevent unauthorized release.

If the dedicating entity is testing a computer program
in-house, test cases should be developed to determine
the accuracy of the computer program’s predictions
based on the identified critical characteristics. In situa-
tions where computer program requirements include a
clear specification of the range of validity for program
responses, an evaluation of test results and documenta-
tion that states whether all results fall within the valid
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range should be acceptable. The range of validity could
be determined based on physical observations, such as
experimental benchmarks, by analytic means, or by
other validated programs. In some instances, the range
of validity is known only in very general terms. The
computer program being reviewed is often the only com-
puter program capable of analyzing the problems of
interest and providing the needed responses. Physical
observations may be available only for simplified, unrep-

ASME NQA-1-2012

inspection and simple computer program installation
checkouts are important to the dedication process, they
are not adequate on their own for dedication.

602.3 Analyses. Analyses should include a review
of the computer program design related to application
requirements. As mentioned above, in cases where
design specification documentation is not available, the
available computer program documentation, such as a

resentatifve, or distorted problem conditions, and ana-
lytic resylts may be obtainable only for trivialized cases.
In such sjtuations, validation becomes a more subjective
process flependent on the professional judgment of a
professignal engineer or other qualified staff of the dedi-
cating ertity. In such cases, the dedicating entity should
evaluate|the test results or conduct analyses to demon-
strate that

(a) redlistic test cases or test cases representative of the
anticipated program used produce physically acceptable
results (¢.g., no negative temperatures or infinite pres-
sure limits)

(b) simplified test cases produce understandable
results when compared with physical observations or
analytic predictions

Supplier acceptance tests and purchaser acceptance
tests arelactivities that may be used during dedication.
Method P should be used along with Method 1 if the
dedicating entity wishes to take credit for supplier
acceptanice testing performed at the commercial suppli-
er’s faciljty.

602.2| Inspections. Inspections should includeweri-
fication gf objective evidence, including productidentifi-
cation afpd computer program revision date.

Receigt inspections should be included in the dedica-
tion plam and performed to accept thevcomputer pro-
gram. It|is important to the process 0f implementing
Method ] to understand the differénce between standard
receipt inspections, computérjprogram installation
checkoufs, and special tests‘and inspections performed
after redeipt. This Standard describes the standard
receiving inspection in-Part I, Requirement 7 as checking
the quantity received;”damage, general conditions of
items, apd part@umber. Computer program receipt
inspectiqns are:as simple as checking that the computer
program| media have not been damaged and that the
version identifiers are corre nstallation and checkao
activities may or may not be part of dedication if it
can be proven that these will not affect the computer
program’s application requirements or prevent the com-
puter program’s inadvertent use. Inspections for dedica-
tion go beyond the standard receiving inspection
activities and installation checkouts to verify that the
critical characteristics for acceptance are met. While the
computer program version identifiers are attributes of
a receipt inspection, they should also be part of the
dedication process for the item. Even though receipt

user’s manual shaould be roviewed to identifiz d Si n
7 y—egS1g

specifications and application limits. The review)gf the
applicable computer program lifecycle processes'shiould
demonstrate that all computer program trequiirenpents
associated with the safety function were\implemgnted
adequately, ensure traceability to the.computer program
safety requirements, and clearly describe required func-
tions, inputs, outputs, and options that are not us¢d to
potential users or block from\tise, as necessary.

603 Method 2: Commercial Grade Survey of the
Supplier

Commercial grade surveys should be performg¢d in
accordance with the survey criteria of Part II, Sulpart
2.14, which.requires the supplier to have a documgnted
and effective quality assurance program that controls the
supplier s specific processes. The survey documentation
shold provide objective evidence that the lifecycle|pro-
cesses and controls implemented by the computer|pro-
gram’s supplier for specified critical characteristics have
been observed and evaluated for acceptance. Defifien-
cies identified in the supplier’s process or conIrols
should be corrected if the survey is used for accepfance
of the identified critical characteristics.

The survey process should take advantage of available
program documentation (such as development prgcess
artifacts), as well as user experience. Evidence should
exist of software development standards and pradtices
that were in place during the development of the fom-
puter program. Existing V&V activities carried oqit by
the developer should be considered, evaluated)and
credited as long as it is relevant to the computer|pro-
gram’s application. This documentation should be jden-
tified and controlled.

PRIOCEe C1 are d
for verifying critical characteristics, delegation of such
activity should come with a thorough assessment of
the commercial supplier’s process to effectively control
critical characteristics.

604 Method 3: Source Verification

Source verification is a method of acceptance con-
ducted at the supplier’s facility or other applicable loca-
tion to verify conformance with one or more identified
critical characteristics and acceptance criteria. This
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method could be used to witness certain tests or com-
puter program development processes that can only be
performed at the supplier’s location due to specialized
equipment, trained personnel, etc. Source verification is
only applicable to the actual activity related to the critical
characteristic and acceptance criteria observed during
the surveillance. The dedicating entity may establish a
frequency in which to witness these activities to ensure
that process controls applicable to the critical character-

PART 1ll, SUBPART 3.2-2.14

their ability to perform specified safety functions. PartII,
Subpart 2.14 identifies computer software support as
being one example of a service that may be provided as
a commercial grade service. Commercial grade software
services may include, but are not limited to, installation
of computer programs, operating system updates and
computer program patches, development or modifica-
tion of computer programs that perform a safety func-
tion, performance of independent V&V activities, or

isticg be effectively implemented for subsequent com-
putdr program revisions. An example of a surveillance
woulld be to send representative(s) to evaluate the execu-
tion [of the test problems for the new computer program
or computer program revision.

This method may have limited application and is not

other technical support activities. Alteration df a dedi-
cated computer program’s critical charactetisti¢s may be
considered a commercial grade service; The dedicating
entity should have qualified personnel who are knowl-
edgeable of the services being provided in ordef to dedi-
cate a service. Control of the(agtivities perfarmed by

applicable to computer programs that have already been  the service provider and thesrdocumentation frpm these
devgloped since the computer development activities  activities should be considered critical charact¢ristics to
havq been completed, for which access to the computer ~ be verified during the.dedication of the corjpmercial
program lifecycle documentation may be restricted due  grade service associatéd with computer programs.
to the proprietary nature of the documentation, or when
ther¢ is an inability to interact with suppliers. 800 DOCUMENTATION
605| Method 4: Acceptable Supplier Item or Service
Performance Record 801 Computer Program Procurement Documents

Ag¢ceptable data for historical performance should Depending on the critical characteristics selgcted and
evaljuate the industry-monitored performance of the  the dédication method, the purchaser’s proqurement
comnercial grade computer program, industry product ~ @¢€uments for the computer program may| need to
testd, certification to national codes and standards (non- _ #clude the following:
nuclpar-specific), and other industry records or datas (a) a detailed description of the computer [program
bas¢s. When a computer program has been  name, title, release, version, or other degcriptive
demjonstrated to be reliable based on its historiedlper- ~ identifiers
fornjance, it should be credited during dedication. His- (b) technical specification requirements relafed to the
toridal performance should be supported by.the use of computer program application
one pf the other verification methods listed above. (c) the media or process used to provide the Jomputer

This acceptance method should have a greater appli- program to the purchaser
catiqn for the dedication of computer.programs used in (d) identification of the supplier’s QA progrgm appli-
design or analysis. Computer programs that are com-  cable to the computer program’s developnient and
mer¢ially available and that haye industrywide applica-  support
tion| may be used successfally hundreds or even (e) identification of the documentation to be provided
hunglreds of thousands of times daily. The results of  with the computer program
thes¢ uses and engineering judgment associated with (f) special shipping, storage, and handling| require-
the gcceptance of the computer program should be con-  ments for media and any precautionary controls related
sidefed with dedicating the computer program. Errors  to consideration of temperature, humidity, electromag-
repgrted by the users to the supplier and failures associ-  netic interference, etc., to be identified by the[supplier
ated| withestitictures, systems, and components may be (g) right of access for performing sugveys or
evalpatédias part of the failure analysis investigation. surveillances
This| method is most effective when the supplier pro- (h) need for the supplier to provide error feporting

vides error reports to the purchaser for applicability and
significance evaluation and when the users contact the
supplier when computer program errors are suspected.
A technical support agreement in the procurement docu-
ments provides assurance that there is adequate commu-
nication between the supplier and users.

700 COMMERCIAL GRADE SOFTWARE SERVICES

Commercial grade software services have a potential
impact on the performance of computer programs and

167

or technical support

802 Dedication Documentation

Documentation of the commercial grade computer
program or service dedication process shall be traceable
to the computer program or services and should contain
the following types of documents, depending on the
applicable dedication method:

(a) dedication plans or procedures, including the
essential elements of the dedication process
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(1) scope and objectives for the dedication process

(2) requirements document for computer program
or service dedication

(3) plans for a configuration management process
for computer program or service dedication, including
planned regression test requirements and expected
results

(4) computer program V&V methodology

(b) commercial grade item or service procurement

ASME NQA-1-2012

Publisher: American Nuclear Society (ANS), 555 North
Kensington Avenue, LaGrange Park, IL 60526
(www.ans.org)

ANSI/IEEE Std. 7-4.3.2-2010, IEEE Standard Criteria for
Digital Computers and Safety Systems of Nuclear
Power Generating Stations

ANSI/IEEE Std. 730-2002, IEEE Standard for Software
Quality Assurance Plans

documerfts
(c) tedhnical evaluations
(1) fomputer program requirements, summary,
and revipw
(2) flocumentation referenced during the technical
evaluatign
(d) critical characteristic identification and accept-
ance critpria
(e) test plan(s), test specifications, test report(s) or
results, ihspection reports, and analysis reports
(1) teview of test coverage
(2) ¢valuation of test results — validation
(f) cotnmercial grade survey reports
(g) sotirce verification reports
(h) hidtorical performance information [e.g., availabil-
ity and tise of user experience(s)]
(i) deglication report containing sufficient data to
accept the item or service

803 USI Documentation
Limit.
puter pr

ions of the scope of the dedication of a com-
gram that are based on the critical characterjs-
tics shoyld be communicated to the computer program
users to|ensure usage is within the dedication\limits.
The confliguration control of the computer program can
usually be used to control the version of he.computer
program| When limits on the computer program usage
exist thaft are not blocked by the cemputer program’s
process dontrols, a users’ manual with'the specified lim-
its should be available to the users.

FFERENCES

NS 10.4, Verification and Validation of Non-
Related Scientific and Engineering Computer
ms for the\Nuclear Industry

900 R

ANSI/A
Safety
Progrd

ANSI/IEEE 5td. 1012-2004, IEEE Standard for Softt
Verification and Validation

ware

nics

y, NJ

Publisher: Institute of Electrical and (Electra
Engineers, Inc. (IEEE), 445 Hoes Lane, Riscatawa
08854 (www.ieee.org)

ions
bital

EPRI Technical Report 106439, Giiideline on Evalua
and Acceptance of Comimercial Grade Di
Equipment for Nuclear-Safety Applications

EPRI Technical Report;107330, Generic Requirex:rents
Specification for Qualifying a Commercially Avaijable
PLC for Safety-Related Applications in Nuclear Ppwer
Plants

EPRI Technical Report 1025242, Guideline foy the
Acceptance of Commercial-Grade Design|and
Analysis'‘Computer Programs Used in Nuclear Saffety-
Relatéd Applications

Publisher: Electric Power Research Institute (EPRI),
Hillview Avenue, Palo Alto, CA 94304
(www.epri.com)

3420

ISO 9001:2008, Quality management system
Requirements

Publisher: International Organization | for
Standardization (ISO), Central Secretariat, 1, clp. de
la Voie-Creuse, Case postale 56, CH-1211 Genevie 20,
Switzerland /Suisse (www.iso.org)

SEI CMMI, CMMI-DEV Version 1.3, November
CMMI for Development

010,

Publisher: Carnegie Mellon University Softyare
Engineering Institute, 4500 Fifth Avenue, Pittsbiirgh,
PA 15213-2612 (www.sei.cmu.edu)
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SUBPART 3.2-2.15
Implementing Guidance for Part Il, Requirement 2.15:
Hoisting, Rigging, and Transportation

100 GENERAL

Subpaft 3.2-2.15 provides guidance on the design and
use of hgisting, rigging, and transporting equipment to
maintair| the quality of designated nuclear power plant
items that require special handling, from the time these
designatpd items are delivered at the point of receipt
for the plant until the operating phase of the plant. The
guidelings of Subpart 3.2-2.15 may also be extended to
other appropriate parts of nuclear power plants when
in contract documents.

200 RECOMMENDED DESIGN CRITERIA

This s¢ction describes specific design criteria that are
appropriate for most applications and that are recom-
mended |for general use. If it can be shown that these
criteria qre not appropriate for a specific application,
the engimeer responsible shall select compatible criteria
and docfiment the justification.

201 Strfictural
Reconfmended safety factors for guyed systems are3

to 1 (brepking strength to working load) for strength- of
guys, and 2 to 1 based on anchorage pullout.

202 Mechanical

Hydraulic circuits may require design.features, such
as pressure-operated check valves, to.minimize possi-
bilities of unexpected lowering of loads.

300 RECOMMENDED\CONTROL OF THE USE OF
HANDLING EQUIPMENT

Where applicable, soils tests should be made angl the
results analyzed by an individual qualified in soils ¢ngi-
neering to\determine the stability of ground aregs in
the vicinity of lifting equipment or along the roufe of
transport equipment. Requirements for the use of soil
compaction, timber mats, concrete pads, or other meth-
0ds of reinforcement should be based on these testy and
their evaluation. Tests may be waived when a higtory
of previous use with equal or greater weight is available
for the same area under similar conditions, including
any reinforcement if previously used.
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PART Ill, SUBPART

SUBPART 3.2-2.18.1
Implementing Guidance for Part Il, Requirement 2.18:
Maintenance of Nuclear Facilities, Establishing and
Maintaining Equipment Histories

3.2-2.18.1

100

GENERAL

This Subpart provides nonmandatory guidance on

esta
speq

200

A
on W
shoy
men|
prod
iden|
of eg

300

In|
histq
ing
abnd

Se
hist
to, t

(a

(b

(c

(d

(e
(.
®
(h
(i)

blishing and maintaining equipment histories as
ified by para. 206 of Subpart 2.18.

DEVELOPING AN EQUIPMENT HISTORY

listing should be developed to identify equipment
rhich historical data will be maintained. This listing
1d be established for both new and existing equip-
 as early in the life of the equipment as possible. The
edures for maintaining the historical data should
tify the types of data to be collected for each piece
juipment.

MAINTAINING HISTORICAL DATA

general, there are two categories of data for which
rical data should be collected: periodic data denot-
pperating degradation and wear condifions; and
rmal occurrences such as failures.
veral types of documents may be’used to collect
rical data. These may include,*biit are not limited
he following:

work authorization documents

completed maintenance-tecords

modification records

postmaintenance\test result records

nonconformance reports

replacement_acceptability evaluation records

vendoyr’netices and bulletins

lubzication records

chemistry records

i)

surveillance, inspection, and test reports

(k) calibration reports

(I) reports of industry experience

(m) performance records (e.g., pump baselin
vibration monitoring restilts, thermal mo
results, acoustics emissieimonitoring results

(n) reports from external sources

Historical data de.riot have to be maintail

e curves,
nitoring

hed in a

single file or set of.files. However, an individua or orga-

nization should have responsibility for collectin
cal data and\ensuring retrievability.
Historieal tiles do not have to contain the act
ments.ftom which the data are collected. The
be extracted from the documents and used in
appropriate to the facility. However, the over.

o histori-

hal docu-
Hata may
| manner
1l utility

of the equipment history will depend upon majntaining

adequate identification of the equipment and
ability to the related data.

400 USING MAINTENANCE HISTORY

Maintenance history files may be used fo
purposes, including, but not limited to, the fo

(a) failure analysis

(b) prevent maintenance needs and interval

(c) outage planning

(d) support for facility life extension

(e) budget planning

(f) root cause analyses

(g) trending

its trace-

I several
llowing:

(h) establish and maintain performance indficators

(i) input to the quality assurance grading p
(j) planning for decommissioning

rocess

(k) identifying the need for equipment mod

fications
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SUBPART 3.2-2.18.2
Implementing Guidance for Part Il, Requirement 2.18:
Maintenance of Nuclear Facilities, Engineering Evaluations of
Equipment Failures

100 INTRODUCTION

This Subpart provides nonmandatory guidance on
performing engineering evaluations of equipment fail-
ures thaf have a serious effect on safety or operability,
as speciffed in para. 403.2 of Subpart 2.18 (Part II).

200 ENGINEERING EVALUATIONS

identifiedd during normal facility operations. Addition-
ally, they could be identified as a result of accidents;
operatiofs or maintenance surveillances; preventive or
correctivie maintenance actions; predictive maintenance
monitoring; reviews of industry experience; and adverse
conditiofs or serious failures of similar equipment in
other sygtems or facilities.

202 Performing Engineering Evaluations

(a) Rgquirements and procedures)for performing,
documenting, and applying the(results of engineering
evaluatigns should be established and implemented.

(b) The evaluations should be promptly completed.
The results should be faetored into the bases for contin-
ued opetation, shutdown, or restart of the equipment
or systerns affected by~the actual or potential failures.

(c) The evaluations should include a systematic deter-
minatior] and.analysis of failure causes, including failure
symptoms;moedes, and mechanisms. Failure Modes and
Effects Analysis, RootCaus alysi ang alysis
Barrier Analysis, Fault Tree Analysis, or other appro-
priate analytical techniques should be employed.
Physical and chemical analyses, destructive or nonde-
structive examinations, and event simulation or recon-
struction should be considered and conducted, as
appropriate.

(d) The evaluations should be performed by techni-
cally competent personnel who are familiar with the
design, operation, and maintenance history of the sys-
tem or equipment involved, and who are skilled and

experienced in the use of applicable analyticalland
investigative techniques.
(e) The evaluations should consider the opergting
conditions at the time of failure, and relevant contrjbut-
ing factors. Factors to considér may include, anmong
others, the following:
(1) changes in environmental or facility condifions
(2) changes in équipment or system operdting
modes
(3) interactivie effects from other items or events
(4) inadequacies in the original design or siybse-
quent modifications
(5) failure to properly designate/identify critical
components
¢6) failure to properly factor modifications intp the
maintenance program
(7) failure to protect environmental or seipmic
qualifications
(8) operator errors
(9) inadequate predictive, preventive, or correftive
maintenance
(10) inadequacies in the performance, application,
or bases of previous analyses or assessments
(11) waivers, deferrals, or excessive backlogs of
maintenance activities
(12) operation extending beyond equipment or
component expected lifetimes
(13) previous operating anomalies that werd not
understood, followed up, or corrected
(14) changes in vendors or in vendors’ procg¢sses
or specifications for renewal and replacement parfs
(f) The evaluations should recommend corre¢tive

(1) the potential for failure of other items of the
same or similar design or service

(2) manufacturer recommendations and industry
experience in the use of the item (or similar items), if
available

(3) equipment history of the failed item (or similar
items) to determine if replacement, repair, or other cor-
rective methods previously used can be expected to
restore the reliability of the item
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(4) the need for modifications to improve the mate-
rial, function, configuration, interfaces, location, or ori-
entation of the failed item (or similar items)

(5) the need for improvements in the selection and
acceptance criteria for renewal and replacement parts

(6) the need for incorporating redundancies, failure
annunciators, or other engineered safety, compensatory,
or mitigating features to enhance reliability

(7) theneed for improving or increasing equipment

PART Ill, SUBPART 3.2-2.18.2

(11) the need for changing resource allocations and
priorities related to the performance of predictive, pre-
ventive, and corrective maintenance.

203 Using Engineering Evaluation Results

(a) The results of the evaluations should be reviewed
for approval by cognizant management to ensure that
all applicable facts have been considered and that the
recommended corrective actions are pertinent and

or system performance monitoring, data analysis, and
predictive maintenance capabilities

(8) the need for modifying preventive maintenance
5 frequency

(9) the need for changing operating procedures or
ty/environmental conditions

or it]

facil
(10) the need for improved training or retraining

of mjaintenance or operating personnel

achievabte—Corrective actions stouldbeapp
cognizant management and implemented, in
manner.

(b) The results of the evaluations, including qorrective
actions taken, should be entered into the equipment
history system. In addition, lessens learned from the
evaluations should be disseminated to users ¢f similar
types of equipment within the organization ar{d, where
practical, to users in other*Organizations.

oved by
a timely
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SUBPART 3.2-2.20
Implementing Guidance for Part Il, Requirement 2.20:
Subsurface Investigations for Nuclear Power Plants, Sample
Control and Identification

100 GENERAL

This qubpart provides nonmandatory guidance for
ensuring quality in the identification and control of sam-
ples collected for subsurface investigations.

200 CONTROL OF SUBSURFACE INVESTIGATIONS

The tefhnical adequacy of procedures for conducting
subsurfgce investigations and their implementation
should be reviewed and approved by qualified persons
other than those who prepared or selected the
procedufes.

300 IDENTIFICATION OF SAMPLES

Samples should be identified in a manner consistent
with thejr intended use. Identification should be main-
tained throughout acquisition, handling, testing and
analysis,| preservation, shipment, transfer, storage,and
dispositipn of samples.

Samples should be identified by placing the identifica-
tion directly on the samples when possible, 6r on their
containef, or on a label or tag attached to‘the sample or
their container. Sample identificatiofi should be verified
and docfimented prior to release(for-testing or analysis.
Identification methods should ot affect sample charac-
teristics pr interface with the intended use.

Identification systemsishould ensure documented
traceabiljty of samples-from the initial source, through
final disposition. Samples that have lost their identifica-
tion shotild not Be‘used for input into the site investiga-
tion datgbase:

400 CONTROL OF SAMPLES

Samples should be controlled duringhandling, agqui-
sition, transfer of custody, shipment;-storage, and d}spo-
sition to preclude damage and loss (including lops of
identity or associated documentation) and minimize
deterioration. Responsibilities for control of sanfples
should be defined.

Representative archival samples should be nf
tained from difficult-to-repeat samples collection a
ties such as principal bore holes.

Consideration should be given to the type of contdiner,
time constraints on perishable materials, and other ¢nvi-
ronmental or safety considerations applicable t¢ the
samiple:

Where multiple organizations are involved, apgpro-
priate procedures should describe interface and cugtody
responsibilities. The identification of samples should be
verified and maintained when samples are handlled,
transported, or transferred from one organizatjon’s
responsibility to another’s.

Sample characteristics, integrity, and identific:
should be maintained or controlled during storage| The
controls applied should be consistent with the plafined
duration and conditions of storage and should desfribe
action to be taken where samples have a maximum life
expectancy while in storage. Storage methodology
should be developed and implemented to ensure| that
essential sample characteristics are maintained to|pro-
tect integrity. Samples should be controlled to predlude
mixing of like samples. Samples on which analysgs or
tests have been performed should be identified|and
stored or disposed of as required by the procedurps.

ain-
tivi-

tion
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SUBPART 3.3
Nonmandatory Guidance on Quality Assurance Program
Requirements for Collection of Scientific and
Technical Information for Site Characterization

R

ces, for nonmandatory guidance relating to the subject
docyment.

NOTE: Itisintended that salient NQA-3 requirements will subse-

queny

document in a future edition.

of High-Level Nuclear Waste Repositories

(ASME NQA-3)
fer to ASME NQA-3, specifically Part IV Appendi-

ly be integrated into Part I and/or Part II of ASME NQA-1
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NONMANDATORY APPENDIX 7A-2

NONMANDATORY APPENDIX 7A-2
Guidance on Commercial Grade Items and Services

Nonmandatory Apppnr‘]iy ZA-2 has heen maved to

Part I apd redesignated as Subpart 2.14.
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NONMANDATORY APPENDIX 11A-1

NONMANDATORY APPENDIX 11A-1
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SUBPART 4.1
Guides on Use and Comparison of NQA-1 With Other Quality
Requirements

SUBPART 4.1.1
Guidance to Modification of an I1ISO 9001:2008, Quality
Management Systems Standard for Compliance With
QA-1-2008, Part | With the NQA-1a-2009 Addenda

100 INTRODUCTION

This Spibpart provides guidance to the ISO 9001:2008
Standard users and interested organizations who may
elect to fuse the ISO 9001:2008, Quality Management
Systems [Standard as the basis for establishing a Quality
Assurar|ce Program that meets the requirements of
ASME NQA-1 Standard.

The plirposes of this guidance is to compare require-
ments of ISO 9001:2008 and NQA-1-2008, Part I with
the NQA-1a-2009 addenda (NQA-1); to identify the sim-
ilarities fnd differences, and to identify where actions
may be rjeeded to address the differences. The guidance
is intended for all parties involved in the nucleariindus-
try that pre currently applying/implementing either
NQA-1 gr ISO 9001:2008 requirements and\are required
to comply with both standards.

This Quide can be used to achietejcompliance with
both setd of requirements simultaneously by providing
informatfion on the difference§ between ISO 9001:2008
and NQA-1, thus allowingyorganizations to implement
controls [for the program,differences.

This Spbpart examines each NQA requirement para-
graph fr¢gm Part I of NQA-1 Standard and identifies the
comparaple pardgtaphs of ISO 9001:2008 Standard.

The requireinents of both standards have been com-
pared ufilizing the 18-criteria format of NQA-1, and

a regulated environment to assure nuclear safety. While
itincludes requirements for assuring quality of the items
and services provided to support the overall objedtive,
it is not primarily directed at the management and|con-
tinuous improvement processes needed to achieve|cus-
tomer satisfaction. The ISO 9001:2008 Standard seeks to
achieve quality by a process that “promotes the adoption
of a‘process approach when developing, implementing,
and improving the effectiveness of a quality marjage-
ment system, to enhance customer satisfaction by rheet-
ing customer requirements.”! The ISO 9001:2008
Standard may also be the users’ management program
framework, which uses NQA-1 for the development and
implementation of quality programs.

200 NQA REFERENCE REQUIREMENTS

The guidance following each requirement seqtion
(Tables 200-1 through 200-18) contains general topis or
areas potentially needing improvement, amplification,
and/or clarification. Users of this guidance should rec-
ognize that the requirements of NQA-1 are contgined
in Part I of this Standard. In case of conflict, the require-
ments of Part I govern.

300 TERMS AND DEFINITIONS

guidanc
menting an ISO 9001:2008 program is summarized
below each NQA-1 requirement section. In some cases,
the ISO 9001:2008 requirement is stated at a higher level,
and the user must determine the need to develop
detailed practices for implementation of the NQA-1
requirements. In these cases, it is necessary to compare
the implementing practices with the requirements of
NQA-1 to determine compliance.

NQA-1 is primarily focused on assuring quality of
the design, construction, and operation of a facility in

for eovaluatine existine practices or subple
(=] o I rr

Within the ISO 9001:2008 Standard, there exist terms
and usage that are unique, and therefore, differences
exist with the terms used within NQA-1. Where these
differences exist, care should be taken by the
ISO 9001:2008 Standard user to ensure that the require-
ments of NQA-1, Part I are fully implemented as related
to the NQA-1, Part I use of the terms in question.

1 1SO 9001:2008, Introduction 0.2 Process Approach.
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400 APPLICATION OF NQA-1 TO ISO 9001 QMS
PROGRAM

For each referenced paragraph of NQA-1, the para-
graphs of ISO 9001:2008 containing related requirements

PART IV, SUBPART 4.1.1

are identified. Where potential deficiencies in programs
using ISO 9001:2008 may exist, these are identified.

NOTE: The word “shall” is used in this Guide only when quoting
or describing a requirement of NQA-1.

Table 200-1 Corresponding NQA Sections (Requirement 1) toISO Sections
NQA-1 Requirement 1: Organization I1SO 9001:2008
100 General 4.0 Quality Management System
4.Y Quality Management System — Genergl
Requirements
5.0 Management Responsibility
5.5.1 Responsibility and Authority
201 General 5.0 Management Responsibility
5.1 Management Commitment
5.5.1 Responsibility and Authority
201 General (Cont’d)

“(c] quality achievement is verified by those not directly,résponsible No corresponding ISO 9001 section to NQA{1 section
for pgrforming the work, and

(d)|those responsible for ensuring that an appropriate;quality assur-
ance jprogram has been established and those verifying activities affect-
ing gpality.”

202 DPelegation of Work 4.1 Quality Management System — Generdl
Requirements

300 Ipterface Control

RECOMMENDATIONS: There are three areas that need more detail for an 1ISO 9001 quality program to meet this NQA Requirenjent. These

addit|lonal areas are the-following:

(a)| The Documentatioh,of the Organizational Structure. The organizational structure should be documented to reflect functional r¢sponsibili-
ties, levels of autheritys/ and lines of communications for activities affecting quality.

(b)| The independency of personnel who perform the verification of quality achievement should meet the requirements of NQA{1. Need to
defing those individuals who are responsible for verifying quality achievement and that they have sufficient authority, direc{ access to
management,\organizational freedom, and access to the work to perform their function. These individuals responsible for quality aghievement
shall notshe“directly responsible for performing the work; they are verifying quality achievement.

(¢) UnterfaceCon NQA-reguias—identification hority-of-each-organizationin-addition sd It requires

interface control for both internal and external interfaces.
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Table 200-2 Corresponding NQA Sections (Requirement 2) to ISO Sections

NQA-1 Requirement 2:
Quality Assurance Program 1SO 9001:2008

100 General 4.1 Quality Management System — General Requirements
4.2 Documentation Requirements — General
4.2.2 Quality Manual
4.2.3
5.4.1 Quality Objectives
5.4.2 Quality Management System Planning
5.5.3 Internal Communication
5.6.1 Management Review — General
5.6.2 Review Input
5.6.3 Review Output
6.1 Provision of Resources
6.2.1 Human Resources — General
6.2.2 Competence, Awareness, and Training
6.3 Infrastructure
6.4 Work Environment
7.1 Planning of Product Realization
7.2.1 Determination of Requirements Related to the Product
7.2.2 Review of Requirements Related té-the Product
7.2.3 Customer Communication
8.2.1 Monitoring and Measurement-Customer Satisfaction
8.2.3 Monitoring and Measurement of Processes
8.4 Analysis of data
8.5.1 Continual improvement

100| General (Cont’d)

“The program shall be established at the No correspondifig1SO 9001 section to NQA-1 section. Implementing
eprliest time consistent with the program should be evaluated.
s¢hedule for accomplishing the
aftivities.”

200| Indoctrination and Training

201} Indoctrination 6.2.2 Competence, Awareness, and Training
202| Training

300| Qualification Requirements

301| Nondestructive Examination (NDE)

302| Inspection and Test

303| Lead Auditor No corresponding I1SO 9001 section to NQA-1 section. See

ISO 19011-2002, Guidelines for Quality and/or Environmental
Management Systems Auditing, for guidance.

304{ Auditors

305| Technical Specialists

400| Records of Qualification

500| Records

RECOMMENDATIONS: There are several areas that need more detail for an ISO 9001 quality program to meet this NQA-1 Requirement.
(a) The SO 2003 documented quality program should

(1) d¢fine and include the planning, implementation, and maintenance requirements of NQA-1

@ in o oniti ] - .
suitable environmental conditions, satisfaction of activity prerequisites

(b) Indoctrination and Training

(1) NQA-1 requires documented indoctrination for personnel performing or managing quality-affecting activities to include job responsibili-
ties and authority; general criteria, including applicable codes and standards; regulatory commitments; company procedures; and quality
assurance program requirements.

(2) The training requirements of NQA-1 are more explicit and include determining the need for formal training for personnel performing
or managing quality-affecting activities. This training may include achieving and maintaining proficiency and/or changes to technology, methods,
or job responsibilities.

(©) Qualification Requirements of Designated Personnel. Include explicit qualification requirements for personnel performing activities
determined to need qualified personnel. Specific qualification requirements for personnel performing nondestructive examination, inspection,
and tests to verify quality and auditing shall be in accordance with NQA-1, Part |, Requirements 2, sections 300, 400, and 500.

“ ”

PSSes,
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Table 200-3 Corresponding NQA Sections (Requirement 3) to ISO Sections

PART IV, SUBPART 4.1.1

NQA-1 Requirement 3: Design Control

1SO 9001:2008

100 General
200 Design Input
300 Design Process

400 Design Analyses
401 Use of Computer Programs

7.3.1 Design and Development Planning
7.3.2 Design and Development Inputs

7.3.3 Design and Development Outputs

No corresponding ISO 9001 section to NQA-1 section.

Implementing

402 [Pocumentation of Design AnalySes

500 Design Verification
501.1 Design Reviews

program should be evaluated.

7.3.5 Design and Development Verification
7.3.4 Design and Development Review
7.3.6 Design and Development Validation

501.3 Alternate Calculations No corresponding ISO 9001 section to NQA-1~section. Implementing
501.3 Qualification Tests program should be evaluated.
600 (hange Control 7.3.7 Control of Design and Development Changes
600 ¢hange Control (Cont’d)
“THe evaluation shall include facility configurations No corresponding ISO 9001,section to NQA-1 section. Implementing
that gccur during operation, maintenance, test, sur- program should be evatuated.
veillapce, and inspection activities.
“THe design organization approving the change No corresponding ISO.9001 section to NQA-1 section. Impjementing
shall jhave demonstrated competence in the specific program should\Be evaluated.
desigh area of interest and have an adequate under-
standing of the requirements and intent of the origi-
nal dpsign.
“(b) When a design change is approved other than No corresponding ISO 9001 section to NQA-1 section. Implementing
by reyision to the affected design documents, mea- pregram should be evaluated.
sures| shall be established to incorporate the change
into these documents, where such incorporation is
apprdpriate.”
“(c) Where a significant design change is necessary No corresponding I1SO 9001 section to NQA-1 section. Imp|lementing
becadse of an incorrect design, the design process program should be evaluated.
and Verification procedure shall be reviewed and
modified as necessary.”
601 (onfiguration Management of Operating Facilities
700 Ipterface Control No corresponding ISO 9001 section to NQA-1 section. Implementing
800 $oftware Design Control program should be evaluated.
801 $oftware Design Process
802 $oftware Configuration Management
900 DPocumentation and Records
RECOMMENDATIONS: The scope of the design process is much broader and the requirements more detailed in NQA-1. An I1SO P001:2008

desigh process must be carefully compared with NQA-1 to establish compliance.

Thgre are several areas that may need more detail for an ISO 9001 quality program organization to meet this NQA Requiremen

(@)| Independence‘of/personnel performing design adequacy verification activities needs to meet the criteria of NQA-1.

(b)| Design input.fo be documented in sufficient detail to permit the design process to be carried out in a correct and consistd
for mpking design”decisions and accomplishing design verification.

Design changes shall have at least the same level of control as applied to the original design and shall be incorporated into t
priatq documents in a timely manner. Those approving design changes shall have demonstrated competence in the specific desi

nt manner

e appro-
bn area of

interdst—ahd-have-adeguate—understandingof-thereguitements—and—intentof-theoriginal-desian
N S < =] =]

(¢) Formalize and document in detail design analysis, design verification processes, and interface control. The requirements for these
design functions are in NQA-1, Part |, Requirement 3, sections 400, 500, and 700. The use of computer programs in design analysis must

be defined and documented.

(d) Establish and document the configuration management for the operating facility prior to facility operation. The requirements for the
configuration management of the operating facilities are found in NQA-1, Part |, Requirement 3, section 600.

(e) Control computer software design using the requirements found in NQA-1, Part I, Requirement 3, section 800.

(f Include in documentation and records of the design not only final design documents, such as drawings and specifications, and revi-
sions to those documents but also documentation that identifies the important steps in the design process, including sources of design

inputs that support the final design.

(@) Commercial Grade Items. 1SO 9001:2008 does not address how to treat items not produced to the requirements of nuclear codes
and standards. This area needs to be addressed in an ISO program, if use of commercial grade items is anticipated.
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Table 200-4 Corresponding NQA Sections (Requirement 4) to ISO Sections

NQA-1 Requirement 4:

Procurement Document Control 1SO 9001:2008
100 General 7.4.2 Purchasing Information
200 Contt: L1s UI' L;IC PIU\.UICIIICIIL DULUIIICIILD I“lIU \.UIIC)'JUIIUIIIIS iJU ZUU L DCLLIUII 19 ;‘llul":\'l DCLliUII. illlpitlllclllills PrUstdill D:IUIJ‘U.II pe
201 Scopd of Work evaluated.
202 Techn|cal Requirements
202 Techn|cal Requirements 7.4.2 Purchasing Information
203 Quality Assurance Program Requirements 7.4.1 Purchasing Process
7.4.2 Purchasing Information
204 Right pf Access No corresponding ISO 9001 section to NQA-1 section. Implementing program should pe
205 Documentation Requirements evaluated.
206 Noncdnformances
207 Spare|and Replacement Parts
300 Procufement Document Review No corresponding ISO 9001 section to NQA-I\&ection. Implementing program should pe
400 Procufement Document Changes evaluated.

RECOMMENDATIONS: There are several areas that need more detail to meet this NQA-} Requirement.

(a) Defi
satisfy the
Some off
inspection
(b) Defi
with right

he the procurement process and procurement documents to ensure the appropriate documents and level of reviews and app

requirements of NQA-1, Part |, Requirement 4, sections 100, 200,.300,’and 400.

the key documents are statement of scope of work; technical reqlitement documents specified; and the appropriate test,

and acceptance criteria.

he the quality program’s controls of sub-tier suppliers, theirféporting requirements and quality assurance responsibilities,

f access to supplier facilities and supplier reporting of ndnconformances.

Table 200-5.:. (Corresponding NQA Sections
(Reguirement 5) to ISO Sections

NQA-1 Requirement 5:
Instructions,\Procedures,
and-Brawings 1SO 9001:2008

100 General No corresponding 1SO 9001
section to NQA-1 section.
Implementing program should
be evaluated.

RECOMMENDATIONS: There is one area that needs more detail to
meet the NQA-1 Requirement.

The 1SO 9001 Quality program standard requires few written pro-
cedures to control work in selected areas, whereas the NQA-1,
Part I, Requirement 5 requires all “Activities affecting quality and

ovals

long

services shall he prp:rrihpd by and pprfnrmpd in accordance with
documented instructions, procedures, or drawings.”

Instructions, procedures, and drawings need to be developed
and implemented to control all quality affecting work. These
instructions, procedures, and drawings shall be of sufficient detail
commensurate with the complexity of the task, the significance of
the item or activity, work environment, and worker proficiency and
capability (education, training, experience).
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Table 200-6 Corresponding NQA Sections (Requirement 6) to ISO Sections
NQA-1 Requirement 6: Document Control 1SO 9001:2008

100 General
“Sug¢h documents, including changes thereto, shall be reviewed for ade- 4.2.3 Control of Documents
quacy and approved for release by authorized personnel.”

200 Document Control No corresponding ISO 9001 section to NQA{L section.
“Th¢ following controls shall be applied to documents and changes Implementing pregfam should be evaluatgd.
therefo:”

200 Document Control
“(a)|the identification of controlled documents 4.2,3 Control of Documents
(b)|the specified distribution of controlled documents for use at the appro-
priatq location
(0) [the identification of individuals responsible for the preparation, review, No corresponding ISO 9001 section to NQA{l section.
apprqval, and distribution of controlled documents Implementing program should be evaluatg¢d.
(d)|the review of controlled documents for adequacy, completeness, and
apprdval prior to distribution
(e)]a method to ensure the correct documents are being used.”

300 ocument Changes
301 :I;:ajor Changes No corresponding I1SO 9001 section to NQA{L section.
302 Minor Changes Implementing program should be evaluatg¢d.

RECOMMENDATIONS: There are several areas that need’ more detail to meet this NQA-1 Requirement.
(a)| Define in the Document Control program the_following:

1) the identification of controlled documents

D) the specified distribution of controlted ‘documents for use at the appropriate location

[3) the identification of individuals, kesponsible for the preparation, review, approval, and distribution of controlled documeits

) the review of controlled documents for completeness and approval prior to distribution

5) a method to ensure the c@rrect documents are being used

(b)| Define in the Document_Control program the use of Major and Minor changes allowed by NQA-1, Part I, Requirement 6, seftion 300.
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Table 200-7 Corresponding NQA Sections (Requirement 7) to ISO Sections

NQA-1 Requirement 7:

Control of Purchased Items and Services 1SO 9001:2008
100 General No corresponding ISO 9001 section to NQA-1 section.
Implementing program should be evaluated.
200 Supplier Evaluation and Selection 7.4.1 Purchasing Process

300 Bid Evaluation

300 Bid E

“Prior tg
commitme
tions resu

400 Contri
500 Accep
501 Gener
502 Methd
503 Certifi
504 Sourc

504 Sourc
“Source
form inspq

504 Sourc

“Upon H
of accepta
the Purcha

505 Recei
506 Postir
507 Accep,
600 Contr
700 Comn
800 Recor

aluation

the award of the contract, the Purchaser shall resolve or obtain No corresponding 1SO 9001 section to NQA+L, seq
hts to resolve unacceptable technical and quality assurance condi- Implementing program should be evaluated.
fing from the bid evaluation.”

| of Supplier-Generated Documents No corresponding ISO 9001 section~to NQA-1 sed
ance of Item or Service Implementing program shaould.be evaluated.

&l

ds of Acceptance

rate of Conformance

b Verification

b Verification

verification shall be implemented in accordance with plans to per- 7.4.3 Verification of Purchased Product

ctions, examinations, or tests at predetermined points.”

b Verification

urchaser acceptance of source verification, documented evidence No corresponding 1ISO 9001 section to NQA-1 sed
hce shall be furnished to the receiving destination of the item, to Implementing program should be evaluated.
ser, and to the Supplier.”

ing Inspection No corresponding ISO 9001 section to NQA-1 sed
stallation Testing Implementing program should be evaluated.
ance of Services Only

| of Supplier Nonconformances
ercial Grade Items and Services
S

tion.

tion.

tion.

tion.

RECOMMENDATIONS: There are several areas that.need more detail to meet the NQA-1 Requirement.

(a) Defi
discrepang
and 300.

(b) Defi

These ¢
tion, and
section 40|

(c) Defi
Grade ltenf

(1) Fq
plies with
Conforman
methods.

he how potential suppliers are evaluated-prior to the award of a contract or during the bid evaluation process, including res
conditions in the technical and/or\quality programs. These requirements are found in NQA-1, Part I, Requirement 7, section|

he the control of supplier-generatéd documentation, such as submittal and evaluation of supplier-generated documents.
ntrols should also providé for the acquisition, processing, and recorded evaluation of the quality assurance, technical, insg
pst documentation or data)against acceptance criteria. These requirements are found in NQA-1, Part |, Requirement 7,
D.

s. The requirements for these are found in NQA-1, Part I, Requirement 7, sections 500, 600, and 700.
r Acceptance\of'ltem or Services, there are two main parts: the Supplier shall verify that the item or service being furnished
he proctirément requirements and methods used to accept an item or service from a Supplier shall be a Supplier Certificat
ce, source verification, receiving inspection, or postinstallation test at the nuclear facility site or a combination of these

e in the I1ISO 9001«Quality Program the Acceptance of Item or Services, Control of Supplier Nonconformances, and Commergi

blving
5 200

com-
e of

ined

21

NQA-1_Part | Reqguirement Z_section 500 these methods of accentance by the Purchaser from the Supplier are clearly de
T T Y ™1 %

and need to be a part of the ISO quality program.
(3) To satisfy the Control of Supplier Nonconformances requirement found in NQA-1, Part I, Requirement 7, section 600, the ISO qual-
ity program needs to define the methods for control and disposition of Supplier nonconformances for items and services that do not meet

procureme

nt documentation requirements.

(4) For Commercial Grade Items, the ISO quality program needs to address the usage of these items where the design utilizes them in
accordance with NQA-1, Part I, Requirement 7, section 700.
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Table 200-8 Corresponding NQA Sections (Requirement 8)to 1ISO Sections
NQA-1 Requirement 8:

Identification and Control of Items 1S0, 9001:2008
100 General 7.5.3 ldentification and traceability
200 Identification Methods No corresponding ISO 9001 Section to NQA-1 section. Implementing program shpuld be
201 Ikem Identification evaluated.

202 Rhysical Identification

300 $pecific Requirements No correspondingdSO 9001 section to NQA-1 section. Implementing program shpuld be
301 Identification and Traceability of Items evaluated.
302 limited Life ltems
303 Maintaining Identification of Stored

Itens

RECOMMENDATIONS: There are several areas that need more detail to meet this NQA-1 Requirement.
Define within the process the identification‘\and traceability requirements found in NQA-1, Part |, Requirement 8, which covers three main
areast basic identification of traceability neads, methods of traceability, and special types of traceability requirements.

195


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART IV, SUBPART 4.1.1

ASME NQA-1-2012

NQA-1 Requirement 9:
Control of Special Processes

I1SO 9001:2008

100 Gener

“Specia
welding, h
by qualifie]
fied requiri

200 Proce
201 Speci
“Specia
ings, chec
Special
nel, and e

200 Proce
201 Speci
“Condition

201 Speci
“These
of the pro

202 Accep|
203 Speci

300 Respo
“It is thg
to adhere

400 Recor:

No corresq

i
processes that control or verify quality, such as those used in
pat treating, and nondestructive examination, shall be performed
d personnel using qualified procedures in accordance with speci-
Pments.”

s Control

| Processes

processes shall be controlled by instructions, procedures, draw-
lists, travelers, or other appropriate means.

brocess instructions shall include or reference procedure, person-
huipment qualification requirements.”

s Control
| Processes
k5 necessary for accomplishment of the process shall be included.”

| Processes
onditions shall include proper equipment, controlled parameters
ess, specified environment, and calibration requiremenits.”
ance Criteria
| Requirements
nsiblity
responsibility of the organization performing the special process
o the approved procedures and processes.”
s
onding NQA-1 section'toNS0 9001 sections below

ISO 900}L:2008

No corresponding ISO 9001 sectignto NQA-1 se
Implementing program should\be evaluated.

No correspon@ing ISO 9001 section to NQA-1 se
Implementing program should be evaluated.

7.5.2 Validation of Processes for Production and
Service Provision

No corresponding ISO 9001 section to NQA-1 se
Implementing program should be evaluated.

No corresponding ISO 9001 section to NQA-1 se
Implementing program should be evaluated.

No corresponding ISO 9001 section to NQA-1 se
Implementing program should be evaluated.

No corresponding ISO 9001 section to NQA-1 se
Implementing program should be evaluated.
7.5.1 Control of Production and Service Provision|
8.1 Measurement, Analysis and Improvement —

General
8.2.4 Monitoring and Measurement of Product

tion.

tion.

tion.

tion.

tion.

tion.

RECOMMEINDATIONS:

Special
processes

There are several areas that need more detail to meet this NQA-1 Requirement.
brocesses such as welding, heat-treating, and nondestructive examination need to be identified and controlled. These spec
considerations need to be included in the ISO quality program as it relates to welding, heat treating, and nondestructive e

Q

ami-

nation or

LNEr Processes tndt dre determined 1o be special processes dnd the requirerment thdt thesSe processes Sndll De performed

Yy

qualified personnel using qualified procedures in accordance with specified requirements. These processes also need to be controlled by
instructions, procedures, drawings, checklists, travelers, or other appropriate means. These requirements are found in NQA-1, Part |,

Requireme

nt 9.
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Table 200-10 Corresponding NQA Sections (Requirement 10) to ISO Sections

NQA-1 Requirement 10:

Inspection 1SO 9001:2008
100 General No corresponding ISO 9001 section to NQA-1 section. Implementing program-should be
evaluated.
200 Ipspection Requirements
300 Ipspection Hold Points
400 Ipspection Planning
500 Ip-Process Inspection

600 final Inspections

601 Resolution of Nonconformances

602 Ihspection Requirements

603 Modifications, Repairs, or Replacements

604 Acceptance

700 Ipspections During Operations

800 Records

RECOMMENDATIONS: There are major additions that need to be included in an existing ISO 9001 quality program to meet this NQA-1
Requfrement.

(a)| Inspections that verify conformance of an item or activity to specified requirements or continued acceptability of items in s¢rvice need
to be|defined in the ISO quality program.

Th¢ concept of inspections that verify quality is not given a separate treatment within the ISO 9001 quality standard or the stgndard
ISO 9001 quality program. The key areas are characteristics subject to inSpection, inspection methods, and documented inspectfon results.

(b)| Inspection for acceptance shall be performed by qualified persons*other than those who performed or directly supervised the work
being inspected. The requirements for inspections are found in NQA=3, Part |, Requirement 10.

Table 200-11 Corresponding NQA Sections (Requirement 11) to ISO Sections
NQA-1 Requirement 11:
Test Control 1SO 9001:2008
100 General No corresponding I1SO 9001 section to NQA-1 section. Implementing program shpuld be
evaluated.

200 Test Requirements
300 Test Procedures (Other Than for

Comnputer Programs)
400 omputer Program Test Pregedures
500 Test Results
600 Test Records
RECOMMENDATIONS:~There are major additions that need to be included in an existing ISO 9001 quality program to meet fhis NQA-1
Requfrement.

Tedt requiredite’ collect data such as for siting or design input, to verify conformance of an item or computer program to specified
requifements,or to demonstrate satisfactory performance for service is not defined within the ISO 9001 quality standard or the §tandard
ISO 9001»quality program.

Th T arc IEUUI :\Cy darcdas VV;t‘I;II t:lc TCDt CUIItIU‘I PC\{U;ICIIICIIt ;II I.“!IQI"\\ 1, Palt :, r‘CqU;ICIIICIIt 11 tCJt ICqu;ICIIICIItJ, tCDt 'JIUthU <S5, teSt

results, and test records. The central theme is that characteristics to be tested and test methods to be employed shall be specified. Test
results shall be documented, and their conformance with test requirements and acceptance criteria shall be evaluated by a specific
organization.
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Table 200-12 Corresponding NQA Sections (Requirement 12) to ISO Sections

NQA-1 Requirement 12: Control of Measuring and Test Equipment 1SO 9001;2008
100 Generpl
“Tools, gages, instruments, and other measuring and test equipment 7.5.3 ldentification and<raceability
used for aftivities affecting quality shall be controlled, calibrated at
specified feriods, adjusted, and maintained to required accuracy
limits.”
200 Selection
“Selectipn of measuring and test equipment shall be based on the 7.6_Control of Monitoring and Measuring
type, rangg, accuracy, and tolerance needed to accomplish the required Devices
measurempnts for determining conformance to specified requirements.”
300 Calibrption and Control 7.6 Control of Monitoring and Measuring
Devices
301 Calibrption
302 Referdnce Standards
303 Contrgl No corresponding I1SO 9001 section to NQA-1 s¢ction.
Implementing program should be evaluated.
400 Recorgls No corresponding I1SO 9001 section to NQA-1 sdction.

Implementing program should be evaluated.

RECOMMENDATIONS: There are several areas that need more detail to meet this NQA-1 Requirement.

(@) The
(1) TH
and other
and maint
2) M

) The
quality prg
segregated
(1) M
measures
accuracy.

SO term measuring devices is-to0-general to meet NQA requirements found in NQA-1, Part |, Requirement 12.
e IS0 9001 Quality Program-definition of measuring and test equipment needs to be clarified to include tools. Gages, instrun
measuring and test equipment used for activities affecting quality shall be controlled, calibrated at specified periods, adj
ined to required accutacy/limits.

kthods and frequeney.of checking accuracy should be defined in procedures.

e are also some specific requirements in NQA-1, Part |, Requirement 12, concerning the out-of-calibration controls neede
gram that an ¥SO" quality program needs to address. These specific controls concern out-of-calibration devices being tagg
, or both,{and not used until they have been recalibrated.
pasuring \or‘test equipment consistently found to be out of calibration should be repaired or replaced. Calibration and ¢
bre notyrequired for commercial equipment, such as rulers, tape measures, levels, etc., if such equipment provides the re

ents,
sted,

ina

ed or

bntrol
uired

(2) Records 1o be established and maintained to indicate calibration status and capability of measuring and test equipment.
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Table 200-13 Corresponding NQA Section (Requirement 13) to ISO Sections

NQA-1 Requirement 13:

Handl|ing, Storage, and Shipping 1SO 9001:2008
190 General No corresponding I1SO 9001 section to NQA-1 section. Implementing progsaim should be|evaluated.
2090 Special Requirements
30 Procedures
4Q0 Tools and Equipment
5@0 Operators
690 Marking or Labeling
N¢ corresponding NQA-1 7.5.4 Customer Property
section to 1ISO 9001 7.5.5 Preservation of Product
sections below
ISO 9001:2008
RECOMMENDATIONS: There are several areas that need more detail to meet,this’\NQA-1 Requirement.
(a)| Handling, storage, and shipping activities should be conducted in _accerdance with established work and inspection injstructions,
drawings, specifications, shipment instructions, or other pertinent documents or procedures specified for use in conducting thes¢ activities.
(b)| Define specific procedures where critical, sensitive, perishable, or high-value items are involved as determined by the qualify program.
Wherg the need for these procedures has been determined the use of.Special handling tools and equipment, experienced or traine§l operators
shall |oe determined.
()| Marking or labeling should be utilized as necessary to adequately maintain and preserve the item, including indication of thle presence
of sppcial environments or the need for special controls.

Table 200-14 Corresponding NQA Sections
(Requirement 14) to I1SO Sections

NQA-1"Requirement 14:
Inspection, Test, and
Operating Status 1SO 9001:2008

100 General No corresponding ISO 9001 section to
NQA-1 section. Implementing
program should be evaluated.

RECOMMENDATIONS: Test and Inspections status is not given a
separate treatment within the ISO 9001 Quality standard or the stan-
dard 1SO 9001 quality program. This is a major addition that needs
to beincluded in an existing ISO quality program to meet the needs of
NQA-1, Part |, Requirement 14, Inspection, Test, and Operating Status.
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Table 200-15 Corresponding NQA Section (Requirement 15) to ISO Sections

NQA-1 Requirement 15:

Control of Nonconforming Items I1SO 9001:2008

100 Generpl

“Items thlat do not conform to specified requirements shall be con- 8.3 Control of Nonconforming Product
trolled to grevent inadvertent installation or use.”
100 Generpl

“Controls| shall provide for identification, documentation, evaluation, No corresponding ISO 9001 section<to NQA-1 sedtion.
segregatioh when practical, and disposition of nonconforming items, Implementing program should-be evaluated.
and for notification to affected organizations.”
200 Identification No corresponding 1S@.9001 section to NQA-1 sedtion.
300 Segregation Implementing ptoegram should be evaluated.
400 Dispofition
RECOMMEINDATIONS: There are several areas that need more detail to meet this NQA-1 Requirement.

(a) Defipe the controls for identification, documentation, evaluation, segregation when pfactical, and disposition of nonconforming|items

and for nofification to affected organizations.

(1) THe identification of nonconforming items should be specified such as legible.marking, tagging, or other methods not detrimjental
to the iten}, on the item, the container, or the package containing the item.

(2) THe methods of segregation where it is practical placing them in a clearly identified and designated hold area until properly disposifioned
or when sggregation is impractical or impossible due to physical conditions §uch as size, weight, or access limitations, other precafitions
shall be employed to preclude inadvertent use of a nonconforming item.

(b) The|major addition to the ISO quality program is the evaluations>and dispositions proposed for the nonconformances as shdwn is
NQA-1, Paft I, Requirement 15, section 400.

Table 200-16 Corresponding NQA Sections (Requirement 16) to ISO Sections
NQA-1 Requirement 16: Corrective Action I1SO 9001:2008

100 Generpl

“Conditipns adverse to quality shall be identified promptly and 8.5.2 Corrective Action
corrected 4s soon as practicable.”
100 Generpl

“The idgntification, cause, and gorreetive action for significant No corresponding ISO 9001 section to NQA-1 section. Implemehting
conditions|adverse to quality shall'’bé documented and reported program should be evaluated.

to approprjate levels of managemient.”
“Compldtion of correctiye~actions shall be verified.”

No corresgonding N@A-1ssection to ISO 9001 sections below 8.5.3 Preventive Action
I1SO 900|1:2008
RECOMMENDATONS: There are several areas that need more detail to meet this NQA-1 Requirement.

Minor cl

arifrcationsare meeded-—for thefottowimg:

(a) The identification, cause, and corrective action for significant conditions adverse to quality shall be documented and reported to

appropriat

e levels of management.

(b) Completion of corrective actions shall be verified.
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Table 200-17 Corresponding NQA Sections (Requirement 17) to I1SO Sections

NQA-1 Requirement 17: Quality Assurance Records

1SO 9001:2008

100 General

“Quality assurance records shall furnish documentary evidence 4.2.4 Control of Records
that items or activities meet specified quality requirements.”

200 Generation of Records
300 Authentication of Records
400 Classification

No corresponding I1SO 9001 section to NQA-1 section. Imple-
menting program should be evaluated.

500
600 §
700

800 Maintenance of Records

eceipt Control of Records

RECO
of NQ

Table 200-18 Corresponding NQA Sections
(Requirement 18) to ISO Sections

NQA-1
Requirement 18: Audits 1SO 9001:2008

100 General 8.2.2 Internal Audjts

200 Scheduling No correspending I1SO 9001
section“to NQA-1 section.
Implementing program should
be evaluated.

300 Preparation 8.2.2 Internal Audit

301 Audit Plan
302 Personnel

303 Selection of Audit Team No corresponding I1SO 9001

400 Performarice section to NQA-1 section.
500 Reporting Implementing program should
600 Response be evaluated.

700 Fotlow-Up Action
800 Retords

RECOMMENDATIONS: This is a major addition that needs to be
included in an existing ISO quality program to meet the requirements
of NQA-1, Part I, Requirement 18, Audits.

This is a major addition that needs to be included in an existing ISO 9001 quality program te meet the refjuirements
A-1, Part |, Requirement 17, Quality Assurance Records.
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PART IV, SUBPART 4.1.2

ASME NQA-1-2012

SUBPART 4.1.2
Guidance on the Use of NQA-1-2008/1a-2009 for
Compliance With Department of Energy Quality Assurance
Requirements 10 CFR 830, Subpart A and DOE O 414.1

100 Pl

This S
to adopf]
develop
Assuran
of Energ
This Su
addressd

JRPOSE

ibpart may be used by organizations intending
NQA-1 as a national consensus Standard for
ment and implementation of a Quality
fe Program (QAP) that meets the Department
y (DOE) Quality Assurance (QA) requirements.
bpart describes how NQA-1-2008/1a-2009
s the DOE QA requirements and identifies DOE

QA requiirements that are not addressed by NQA-1.

200 |IN

The D
for activ|
safety, of
rule, 10
(i.e., Rul
eral and

TRODUCTION

ppartment of Energy (DOE) QA requirements
ties that affect, or may affect, quality, nuclear
other site-specified criteria are established by
[FR Part 830 Subpart A, dated January 10, 2001
). DOE also has requirements for all other fed-
contractor activities in QA Order, O 414.1C;

dated Juhe 17, 2005 (i.e., Order). The DOE QA regqtiire-

ments
http:/ /W

The D!
organizal
Assuran
products
tions. Th
ance-orig
appropr
and asse
use of vi
ment an
Standard

ind guides are available for review at
rww.directives.doe.gov.
DE’s objective of the QA Rule and\Order is for
tions to establish effective integrated Quality
re Programs (i.e., QAPs) to_ensure that their
and services meet or_éxceed DOE’s expecta-
e objective is accomplished through perform-
nted quality assurance criteria, coupled with
ate technical standards to manage, perform,
ss work actiyities. The DOE Rule requires the
bluntary censensus standards in the develop-
d implefmentation of the QAP. The NQA-1
is a mational voluntary Standard and should

be consicilered for providing the essential implementing

methods for a DOE QAP, including details for effe
and reliable supporting processes and‘procedure
presented in this Subpart. This Subpart does not iry
to usurp the sole authority of POE to issue guid
and interpretations for its rulés,

300 DOE RULE AND ORDER GENERAL QAP
REQUIREMENTS

The DOE Rule-ahd Order include both administr
and regulatory quality requirements. Those admin{
tive requiréments relating to QAP approval auth
change éontrol authority, and compliance should n
considered applicable to the scope of NQA-1. The
erakDOE QAP quality-related requirements that sh
be‘considered within the scope of NQA-1 are addre
ih Table 300.

400 DOE RULE AND ORDER QA CRITERIA

The DOE Rule and Order include ten QA criterig
are used to develop and implement a QAP. Tabld
identifies each of the ten DOE Rule and Orde
Critera and how they are addressed by the NQ
Part I. Differences in the documents and topics
should be addressed independently of the NQA-1
ria to meet the DOE criteria are described. In some g
the nonmandatory guidance in NQA-1 Part III m3
appropriate to address the DOE requirements. W
an NQA-1 Part I Requirement addresses the DOE
rion, the associated NQA-1 nonmandatory guid
should also be considered to aid in addressing the
general requirement that the QAP describe how the

ctive
5, as
tend
ance

htive
stra-
Drity,
bt be
gen-
ould
ssed

that

400

QA
A-1,
that
rite-
Ases,
y be
here
rite-
nce
DOE

QA

criteria will be implemented.
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I

§830.121, Quality Assurance Program;
DOE O 414.1C, Dated June 17, 2005

ASME NQA-1-2012

PART IV, SUBPART 4.1.2

DOH General Requirements (Summarized) NQA-1 Requirements
Graded Approach (10 CFR 830.7) Part I, Introduction, and Requirements 1 and 2 provide for-a graded apprdach to
Wherp appropriate, a contractor must use a achieving quality by focusing on activities affecting quality and the appljcation of
requirements in a manner consistent with the felative importance of the|item or

gralded approach to implement the
requirements of this Part, document the

ba
sulf

is of the graded approach used, and

mit that documentation to DOE.

QAP Pevelopment and Implementation

(19
The (

CFR 830)

AP must describe how the DOE QA

crifferia are satisfied.

Integ|
[D(
The (
crif
Syq
crif

Ensu
Qu
The (
res|
eny
sat]

ated Management Systems
E O 414.1C 4.2(4)(2)]
A Program must integrate the QA

eria with the Safety Management

tem (SMS), or describe how the QA

eria apply to the SMS,

ing Subcontractof\and Supplier

lity (DOE O 414.1C)

AP must deScribe how the contractor
ponsiblecfof the nuclear facility
ures,thatisubcontractors and suppliers
sfy_the’ QA criteria.

activity.

Subpart 3.1-2.1, Implementing Guidance ferPart |, Requirement 2: Qualit

Assurance Programs, includes guidanceon this topic. The cited text does fllow for a
graded approach; however, a DOE“QAP-will need to describe how the graded

approach is applied and documénted to meet the DOE requirement.

The NQA-1 requirements partially meet the DOE requirement.

Requirement 2 requires that a documented QAP be planned, implemented
maintained; and requires the QAP provide for the planning and accomp
activities affecting.quality.

Requirement;5srequires that "Activities affecting quality and services shall
prescribed~by and performed in accordance with documented instructio
progcedures, or drawings that include or reference appropriate quantitati
qualitative acceptance criteria for determining that prescribed results h3
satisfactorily accomplished."

A DOE QAP will need to describe how the DOE criteria are satisfied.
The NQA-1 requirements do not address the DOE requirements for integra
management systems.

The QAP must integrate S/Cl prevention process, the Corrective Action Ma
Program, and Software Quality.

Requirements 1, 2, 4, 7, and 18: The NQA-1 requirements meet the

and
ishment of

be

S,

/e or

Ve been

ed

agement

DOE requirement by the establishment of quality interfaces between organizations,

by the inclusion of applicable QA requirements in procurement docume
supplier evaluation activities, and audits of suppliers.
A DOE QAP will need to describe how subcontractors/suppliers satisfy the|
DOE criteria.

ts,
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001
§830.122, Quality Assurance Criteria

DOE Quality Assurance Criteria NQA-1 Requirements

Criterion 1

: Management/Program NQA Requirements 1 and 2: The NQA-1 requirements meet the
DOE Criterion, as noted.

(1) Establish an organizational structure, functional
responsibilities, levels of authority, and interfaces for

those managing, performing, and assessing work.

CommentspNoTTe

(2) Establish management processes including, planning, NQA-1, Requirement 1, para. 201 (General) and Requiremeqt'2,
scheduling, and providing resources for the work. section 100 (General) meet the DOE Criterion.

NQA-1 requires senior management to establish overall expectatipns
for effective implementation of the quality assurarice program gnd
is responsible for obtaining the desired end/result. This implie$ that
adequate resources are provided to obtain desired results.

Commentsf A DOE QAP will need to describe the management process for providing resources.
Criterion 2 Management/Personnel Training and NQA Requirement 2: The NQA-1 reguirements meet the DOE Critdrion.
Qualificgtion
(1) Train apd qualify personnel to be capable of performing The NQA-1 requirementssatisfy both elements of the DOE Criteripn.
their asdigned work.
(2) Providd continuing training to personnel to maintain their
job proficiency.
Commentst None
Criterion 3t Management/Quality Improvement NQA Requirements 2, 4, 7, 15, and 16: The NQA-1 requirements |par-
tially meet the DOE Criterion.
(1) Establigh and implement processes to detect and prevent NQA requirements 15 and 16 partially meet the DOE Criterion; hqw-
quality groblems. ever, NQA-1 does not address preventing problems before the
occur. Appendix 16 A-1 provides additional guidance for corredtive
action.
Commentst A DOE QA Program will need to extend, the requirements of NQA-1 to ALL conditions adverse to quality not just significant|con-
ditions aflverse to Quality.
(2) Identify, control, and correct items, services;“and pro- The NQA-1 requirements 4, 7, 15, and 16 satisfy this element ofthe
cesses that do not meet established requiféments. DOE Criterion.
Commentst None
(3) Identify the causes of problems."and work to prevent NQA requires actions to prevent recurrence for only significant condi-
recurrenge as part of correcting the problem. tions adverse to quality.
Commentst A DOE QA Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality not just significant|con-
ditions aflverse to Quality.
(4) Review|item~characteristics, process implementation, and The NQA requirements partially address this element of the DOE [Crite-
other qualftysrelated information to identify items, services, rion for known deficiencies.
and procedses needing improvements

Comments: A DOE QA Program will need to address collection and review of information, beyond deficiencies, to identify items, services,
and processes needing improvements.
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001
§830.122, Quality Assurance Criteria (Cont’d)

DOE Quality Assurance Criteria NQA-1 Requirements

Criterion 4: Management/Documents and Records NQA Requirements 5, 6, and 17: The NQA-1 requirements meet the
DOE Criterion.

(1) Prepare, review, approve, issue, use, and revise The NQA-1 requirements satisfy these elements of the DOE Criterion.
documents to prescribe processes, specify requirements,
or establish design.

(2) Specify, prepare, review, approve, and maintain records.

Comments: None

Criterffion 5: Performance/Work Processes NQA Requirements 5, 8, 9, 12, 13, and 14 and-Part I, Introgluction:
The NQA-1 requirements meet the DOE-€riterion, as noted.

(1) Pgrform work consistent with technical standards, admin- The NQA requirements address “work” as activities affecting quality.
istiative controls, and other hazard controls adopted to
mekt regulatory or contract requirements, using approved
insfructions, procedures, or other appropriate means.

Comments: A DOE QA Program will need to address “work” as broadly as the DOE Criterion, since the requirements for “work” afe derived
fromp multiple sources in the DOE Rule and Order.

(2) Identify and control items to ensure their proper use. The NQA-1 requirements satisfy this element of the DOE Criferion.

Comments:None

(3) Mgintain items to prevent their damage, loss, or The NQA-T requirements satisfy this element of the DOE Criferion.
deferioration.

Comments: None

(4) Calibrate and maintain equipment used for process moni- The NQA-1 requirements satisfy this element of the DOE Criferion.
tor|ng or data collection.

Comments: None

Criterion 6: Performance/Design NQA Requirement 3: The NQA-1 requirements meet the DOH Criterion.

(1) Dgsign items and processes using sound._engineering/
scigntific principles and appropriate standards.

(2) Inkcorporate applicable requirements and design basis in
degign work and design changes:

(3) Identify and control desigminterfaces.

(4) verify or validate the"adequacy of design products using
individuals or groups,other than those who performed the
wofk.

(5) Verify orevalidate work before approval and implementa-
tiop of the)design.

Commaents: None
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001
§830.122, Quality Assurance Criteria (Cont’d)

DOE Quality Assurance Criteria NQA-1 Requirements

Criterion 7

: Performance/Procurement NQA Requirements 4 and 7: The NQA-1 requirements meet the
DOE Criterion.

(1) Procure items and services that meet established require-
ments and perform as specified.

(2) Evaluat
specifie

(3) Establi
approve
and ser

Commentst None

e and select prospective suppliers on the basis of
criteria.

h and implement processes to ensure that
l suppliers continue to provide acceptable items
ices.

Criterion 8 Performance/Inspection and Acceptance Testing NQA Requirements 8, 10, 11, and 12:{[He/NQA-1 requirements njeet

the DOE Criterion.

(1) Inspect| and test specified items, services, and processes
using egtablished acceptance and performance criteria.

(2) Calibrate and maintain equipment used for inspections
and tests.

Commentst None

Criterion 9% Assessment/Management Assessment NQA Requiréments 2 and 18: The NQA-1 requirements partially njeet

the DOE Criterion, as noted.

Ensure mahagers assess their management processes and While NQA-1, Requirement 2, para. 100(c) (General), requires mapage-
identify pnd correct problems that hinder the organization ment to regularly assess the adequacy and effective implemenfation
from acljieving its objectives. of the quality assurance program, the DOE Criterion is broader|in

scope and intent.

Commentst While audits per Requirement 18 of NQA provide an input to this requirement, a DOE QAP will need to meet unique
DOE reqyirements.

Criterion 1j0: Assessment/Independent Assessmént NQA Requirements 1, 2, 10, 11, 15, 16, and 18: The NQA-1 require-

ments meet the DOE Criterion.

(1) Plan ard conduct independent asse§smeénts to measure DOE defines assessment as a general term that includes a variety of
item and service quality, to measure the adequacy of work evaluation methods (i.e.; reviewing, evaluating, inspecting, tesfing,
performgnce, and to promote improvement. checking, surveillance, auditing or otherwise determining and qocu-

menting). As such, several NQA-1 requirements may be necesspry

(2) Establigh sufficient authority; and freedom from line man- to address the various DOE independent assessment methods
agemen, for the group'performing independent These activities when combined with the NQA corrective action
assessmjents. requirement have the intent of the DOE Criterion, to “promote

improvement.”

(3) Ensure|personswho perform independent assessments

are tech

hically_qualified and knowledgeable in the areas to

be asse

sed.

Comments

: Assessment as a DOE activity for a DOE QAP will need to meet unique DOE requirements.
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SUBPART 4.1.3
Guidance on the Use of NQA-1-2000 for Compliance With
10 CFR 71 and/or 10 CFR 72 Requirements

PURPOSE

is Subpart may be used by organizations intending
to aglopt NQA-1 as a national consensus Standard for
development and implementation of a Quality
Assyrance Program that meets 10 CFR 71, “Packaging
and [[ransportation of Radioactive Material, Subpart H,
Quallity Assurance” and/or 10 CFR 72, “Licensing
Reqpirements for the Independent Storage of Spent
Nudlear Fuel and High Level Radioactive Waste,
Subpart G, Quality Assurance” requirements.

This Subpart describes how NQA-1-2000 addresses
the 10 CFR 71 and 10 CFR 72 Quality Assurance require-
menfs and identifies additional information an organiza-
tion [intending to adopt NQA-1 for the development and
implementation of a Quality Assurance Program that
meefs the 10 CFR 71 and/or 10 CFR 72 requirements
shoyld consider.

100
TH

200( INTRODUCTION

The Nuclear Regulatory Commission (NRC). estab-
lish¢s “requirements for packaging, preparation for
shipment, and transportation of licensed\material; and
prodedures and standards for NRC approval of packag-
ing and shipping procedures for fissile material and for
a qupintity of other licensed matefialin excess of a Type A
quantity” in 10 CFR 71. Subpart F of 10 CFR 71 describes
quallity assurance requiremierits. The 10 CFR 72 regula-
tionstates, “establish requirements, procedures, and cri-
terig for the issuance‘ofilicenses to receive, transfer, and
possess power reactor spent fuel and other radioactive
matgrials associated with spent fuel storage in an inde-
penflent spent fuel storage installation (ISFSI).”
Subpart G.0f"10 CFR 72 describes quality assurance
requirements.

Assurance Program requires acceptable standards of

207

ents will
bnsensus
ding the
Quality
effective
lires pre-

quality and a description of how the requiren;
be met. The NQA-1 Standard is a national ¢
Standard and should be considered\for prov
essential implementing methods for a
Assurance Program including(the details for
and reliable supporting processes and proced|
sented in this Subpart.

This Subpart does-not usurp the sole aut
the NRC to issue guidance and interpretatio
regulations.

hority of
s for its

300 SUMMARY RESULTS

In genteral, the regulations in 10 CFR 71, Sybpart H,
and 10 CFR 72, Subpart G, are nearly identical and are
included within a Quality Assurance Program|comply-
ing with NQA-1. However, a few differences pxist due
to the wording or level of detail required by the CFRs.

Table 300 identifies each of the 10 CFR 71 and
10 CFR 72 criteria and how they are addrgssed by
NQA-1. Differences in the documents and tgpics that
should be addressed independently of the NQA-1 crite-
ria to meet 10 CFR 71 and/or 10 CFR 72 crteria are
described. Where an NQA-1 Part 1 reqyirement
addresses the 10 CFR 71 and/or 10 CFR 72 friterion,
the associated NQA-1 Nonmandatory Guidange should
also be considered to aid in addressing the NR(] require-
ment that specifies the Quality Assurance Program
should describe how the quality assurance criferia will
be implemented.

Overall, the implementer of a program cq
with the requirements of NQA-1-2000 may
requirements of 10 CFR 71 (1-1-01 Edition
10 CFR 72 (1-1-01 Edition) with minimal prog
sions. The differences cited are of administratiy
and prescriptive details in Parts 71 and 72.
Table 300 for details.

mplying
meet the

and/or
am revi-
e actions
Refer to
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

Organization

71.103, “Quality assurance organization”
Describes responsibilities and functions of
personnel involved in attaining quality
objectives and the quality assurance

functions.

72.142, “Quality assurance organization”
Describes responsibilities and functions of
personnel involved in attaining quality
objectives and the quality assurance

functions.

Basic Requirement 1, “Organization”; Basic

Requirement 2, “Quality Assurance Pro-
gram”; and Subpart 3.1-1.1, Implementing
Guidance for Part |, Requirement 1:
“Organization,” satisfy the elements of

Commentsl None

10 CFR /71 and 10 CFR /2.

Quality Assurance Program

71.105, “Quality assurance program”

Describes fhe requirements to establish a
quality 4ssurance program, provides con-
trols ovqr activities affecting the quality
of matetfials and components in accor-
dance wjith their importance to safety,
and for the indoctrination and training of
personngl performing activities affecting
quality.

Commentst None

71.144, “Quality assurance program”

Describes the requirements to establish a
quality assurance program, provides con-
trols over activities affecting the quality
of materials and components in accor-
dance with their importance to safety,
and for the indoctrination and training of
personnel performing activities affecting
quality.

Basic Requirement 2, “Qdality Assurance

Program,” and Subpart3.1-2.1,
Implementing Guidance for Part |,
Requirement 2;/“Quality Assurance
Programs,” satisfy the elements of
10 CFR Zi~and 10 CFR 72.

Design Control

71.107, “Rackage design control”

Describes fhe requirements of establishing
measurgs to assure applicable regulatory
requirenjents and the package design
are corrdctly translated, establishing mea-
sures fof the identification and control
of desigp interfaces, and the control of
design dhanges.

72.146, “Design control”

Describes the requirements of‘eStablishing
measures to assure applicable regulatory
requirements and the design basis are
correctly translated, establishing mea-
sures for the identification and control of
design interfacés,-and the control of
design changes.

Commentsf See comments below on specific areas of design control.

Basic Requirement 3, “Design Control”; Hasic

Requirement 15, “Control of Nonconfofming
Items”; and Subpart 3.1-3.1, Implemerjting
Guidance for Part I, Requirement 3: “Dgsign
Control,” satisfy the majority of the el
ments of 10 CFR 71 and 10 CFR 72. M|nor
differences in the requirements should|be
examined and are detailed below.

71.107(b) |states, “The licensee shall apply
any des{gn control measures to items
such as [the following: criticality physics,
radiation shielding, stress, thermal,
hydraulif, and accident analyses; compa*
tibility of materials; accessibility forinser-
vice insgection, maintenance and_repair,
features|to facilitate decontamihation;
and delipeation of acceptarice criteria for
inspectipns and tests:

Implemen

72.146 (b) states, “The licensee, applicant
for‘a license, certificate holder, and
applicant for a CoC shall apply design
control measures to items such as the
following: criticality physics, radiation
shielding, stress, thermal, hydraulic, and
accident analyses; compatibility of mate-
rials; accessibility for inservice inspec-
tion, maintenance and repair, features to
facilitate decontamination; and delinea-
tion of acceptance criteria for inspec-
tions and tests.”

Commentst In usihg NQA to satisfy these requirements, additional detail would have to be provided by the user. Subpart 3.1-3.1,
[lng Guidance for Part I, Requirement 3: “Design Control,” does cover this area but does not include all the specific items rgfer-

Subpart 3.1-3.1, Implementing Guidance [for

Part |, Requirement 3: “Design Control’

enced in the CFRs.
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

71.107(a) states, “These measures must

include provisions to assure that appro-

priate quality standards are specified
and included in design documents and

that deviations from standards are con-

trolled.”

72.146(a) states, “These measures must

include provisions to ensure that appro-
priate quality standards are specified
and included in design documents and
that deviations from standards are
controlled.”

Basic Requirement 3, “Design Control,”

states, “final design shall specify require-
ments for inspections and tests and
shall include or reference appropriate
acceptance criteria.” This would include
provisions to ensure that appropriate
quality standards are specified and

included in design documents| Also,
Basic Requirement 15, “Gaontrql of
Nonconforming Items,” requirgs items
that do not conform ta,specifigd require-
ments shall be controlled to pfevent
inadvertent installation and ude. This
includes requirements that deyiations
from stafndards be controlled.

Comments: In using NQA-1 to satisfy these requirements, additional detail would have to be providedtby.the user concerning larjguage on

“

appropriate quality standards are specified and included in design documents.”

71.1Q7(c) states, “The licensee shall sub-
ject design changes, including field
chgnges, to design control measures

commmensurate with those applied to the

original design. Changes in the condi-
tiops specified in the package approval
require NRC approval.”

72.146(c) states, “The licensee, applicant

for a license, certificate holder, and
applicant for a CoC shall subject design
changes, including field changes, t6
design control measures commehgurate
with those applied to the original
design. Changes in the conditions speci-
fied in the license or CoCrequire prior

Basic Requirement 3, “Design Cdntrol,”

states, “changes to design inputs, final
designs, field changes, and temporary
and permanent modifications fo
operating facilities shall be jugtified and
subject to design control meagures com-
mensurate with those applied fo the orig-
inal design.”

NRC approval.” Also, Subpart 3.1-3.1, Implemenfing
Guidance for Part I, Requiremgnt 3:
“Design Control,” states, “Des|gn
changes shall be governed by [control
measures commensurate with [those
applied to the original design.[

Comments: In using NQA-1 to satisfy these requirements, additional details would have to be provided by the user to address tHe fact that

chapges in conditions specified require NRC approval.

71.107(b) states, “These measures must 72.146(b) states, “These measures must Basic Requirement 3, “Design Cdntrol,”
incjude the establishment of written pro- include the establishment of written pro- and Basic Requirement 6, “Dofument
cedures among participating design (orga- cedures among participating design orga- Control”
nizptions for the review, approvat; nizations for the review, approval,
rel¢ase, distribution, and revision-ef doc- release, distribution, and revision of doc-
umlents involving design interfaces.” uments involving design interfaces.”

Comments: In using NQA“I-to*satisfy these requirements, additional detail would have to be provided by the user concerning defign inter-

faces.
Procurement Document Control

71.149, “Precuirement Document Control” 71.148, “Procurement Document Control” Basic Requirement 4, “Procuremgnt

Desclibestrequirements to assure that ade- Describes requirements to assure that ade- Document Control,” satisfies the ele-
quate\quality is required in the docu- quate quality is required in the docu- ments of 10 CFR 71 and 10 C{R 72.

me

equipment, and services.

nts for procurement of material, ments for procurement of material,

equipment, and services.

Comments: None
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

Instructions, Procedures, and Drawings

71.111, “Instructions, procedures, and
drawings”

Describes

requirements for prescribing

activities affecting quality by docu-

mented
ings of

instructions, procedures, or draw-

72.150, “Instructions, procedures, and
drawings”

Describes requirements for prescribing
activities affecting quality by docu-
mented instructions, procedures, or draw-

Basic Requirement 5, “Instructions,

Procedures, and Drawings,” satisfies the

elements of 10 CFR 71 and 10 CFR

72.

Type appropriate to the

circumstances and for requiring that said
documefts be followed.

Comments|

None

TNgS Of a type approprate to the
circumstances and for requiring that said
documents be followed.

Document Control

71.113, “Document control”

Describes

measures for the control and

issuancd of documents and to assure
that doduments, including changes, are

reviewe
release,
location

Comments|

for adequacy, approved for
and distributed and used at the
where the activity is performed.

t None

72.152, “Document control”

Describes measures for the control and
issuance of documents and to assure
that documents, including changes, are
reviewed for adequacy, approved for
release, and distributed and used at the
location where the activity is performed.

Basic Requirements6, “Document Con
satisfies thie-elements of 10 CFR 71
10 CFR.Z2:

rol,”
and

Control of Purchased Items and Services

71.115, “dontrol of purchased material,
equipmdnt, and services”
Requires njeasures to be established to

assure t
ment, a

hat purchased material, equip-
d services conform to the pro-

curemerft documents, measures to

assure t
form to
before i
assess t

hat material and equipment con-
brocurement specifications
stallation, and measures to

he effectiveness of the control of

quality 4t intervals consistent with the

importa

ce, complexity, and quantity of

the product or service.

Comments|
tor, subc
Also, NQ

72.154, “Control of purchased material,
equipment, and services”

Requires measures to be established to
assure that purchased;material, equip-
ment, and services\eonform to the pro-
curement documents, measures to
assure that material and equipment con-
form to procurement specifications
beforeinstallation, and measures to
assess_the effectiveness of the control of
quality at intervals consistent with the
importance, complexity, and quantity of
the product or service.

F NQA-1 utilizes the terminology Supplier as “...An all-inclusive term used in place of any of the following: vendor, seller, co
ntractor, fabricator, consultant,/and their subtier levels.”
\-1 allows post-installationywhereas parts 71 and 72 specifically state before installation.

Basic Requirement 7, “Control of Pur-
chased Items and Services,” satisfi
elements of 10 CFR 71 and 10 CFR

Basic Requirement 18, “Audits,” addr|
the measures to assess the effecti
of the Quality Assurance Program.

s the
72.

bsses
Fness

ntrac-

Identification and Control of Items

71.117, “I
rials, pa
Requires t
for the i
rials, pa
sures m

Hentification and control of mate-
rts, and comiponents”

e establishprent of measures
Hentification and control of mate-
ts;.and components. These mea-
sttbe designed to prevent the

72.156, “Identification and control of mate-
rials, parts, and components”

Requires the establishment of measures
for the identification and control of mate-
rials, parts, and components. These mea-
sures must be designed to prevent the

Basic Requirement 8, “Identification 3
Control of Items,” satisfies the elen
of 10 CFR 71 and 10 CFR 72.

ents

use of incorrect or defective materials,
parts, and components.

Comments

: None

use of incorrect or defective materials,
parts, and components.
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

Control of Special Processes

71.119, “Control of special processes”
Requires the establishment of measures to
assure that special processes are con-
trolled and accomplished by qualified
personnel using qualified procedures.

72.158, “Control of special processes”
Requires the establishment of measures to
assure that special processes are con-
trolled and accomplished by qualified
personnel using qualified procedures.

Basic Requirement 9, “Control of Special
Processes,” satisfies the elements of
10 CFR 71 and 10 CFR 72.

Comments: None

Inspection

71.131, “Internal inspection”

Requfres the establishment and execution
of p program for inspection of activities
to yerify conformance with the docu-
ments for accomplishing the activities.

72.160, “Licensee Inspection”

Requires the establishment and execution
of a program for inspection of activities
to verify conformance with the docu-
ments for accomplishing the activities.

Basic Requirement 10y, “Inspectign,” satis-
fies the elements.of 10 CFR 71 and
10 CFR 72.

Comments: None

Test Control

71.123, “Test control”

Desctlibes the requirements for establish-
ingla test program to assure that all
required testing is identified and per-
fored in accordance with written test
prdcedures.

72.162, “Test control”

Describes the requirements for establish:
ing a test program to assure thatall
required testing is identified anhd per-
formed in accordance withewritten test
procedures.

Basic Requirement 11, “Test Conrol,” satis-
fies the elements of 10 CFR 71 and
10 CFR 72.

Comments: None

Control of Measuring and Test Equipment

71.125, “Control of measuring and test
eqyipment”

Requfres that tools, gauges, instruments,
andl other measuring and testing devices
usgd in activities affecting quality are
prdperly controlled, calibrated, and
adjusted at specified times to maintain
acduracy.

72.164, “Control of measuring and test
equipment”

Requires'that tools, gauges, instruments,
and\other measuring and testing devices
used in activities affecting quality are
properly controlled, calibrated, and
adjusted at specified times to maintain
accuracy.

Basic Requirement 12, “Control ¢f
Measuring and Test Equipment,” satis-
fies the elements of 10 CFR 71 and 10
CFR 72.

Comments: None

Handling, Storage, and Shipping

71.137, “Handling, storage; and shipping
control”

Requfres the establishment of measures to
conjtrol the handling, storage, shipping,
clepning, and“preservation of materials
andl equipment to prevent damage or
deferioration.

72.166, “Handling, storage, and shipping
control”

Requires the establishment of measures to
control the handling, storage, shipping,
cleaning, and preservation of materials
and equipment to prevent damage or
deterioration.

Basic Requirement 13, “Handling, Storage,
and Shipping,” satisfies the elements of
10 CFR 71 and 10 CFR 72.

Comments: None
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

Inspection, Test, and Operating Status

71.129, “Inspection, test, and operating
status”

Requires the establishment of measures to
indicate the status of inspection and
tests and the operating status of compo-

72.168, “Inspection, test, and operating
status”

Requires the establishment of measures to
indicate the status of inspection and
tests and the operating status of compo-

Basic Requirement 14, “Inspection, Test
and Operating Status,” satisfies the ele-
ments of 10 CFR 71 and 10 CFR 72.

nents sych as tags and valves to prevent
inadvertpnt operation.

Commentst None

nents such as tags and valves to prevent
inadvertent operation.

Control of Nonconforming Items

71.131, “Nonconforming materials, parts,
or comppnents”

Requires the establishment of measures to
control materials, parts, or components
that do phot conform to requirements to
prevent their inadvertent use or
installatfon.

Commentst None

72.170, “Nonconforming materials, parts,
or components”

Requires the establishment of measures to
control materials, parts, or components
that do not conform to requirements to
prevent their inadvertent use or
installation.

Basic Requirement(15).-“Control of
Nonconforming-ltems,” satisfies thq ele-
ments of 20-CFR 71 and 10 CFR 72

Corrective Action

71.133, “dorrective action”

Requires njeasures be established to
assure that conditions adverse to quality
are promptly identified and corrected.

Commentst None

72.172, “Corrective action”

Requires measures be established to
assure that conditions adyverse-to quality
are promptly identified and“corrected.

Basic Requirement 16, “Corrective Actjon,
satisfies the elements of 10 CFR 71| and
10 CFR 72.

Records

71.135, “Quality assurance records”

Describes the requirements for maintaining
sufficient written records to describe the
activitie$ affecting quality.

72.174, “Quality assurance records”

Describes\the requirements for maintaining
sufficient written records to describe the
activities affecting quality.

Basic Requirement 17, “Quality Assurance
Records,” and Subpart 3.1-17.1,
Implementing Guidance for Part |,
Requirement 17: “Quality Assurancq
Records,” satisfy the majority of elg-
ments of 10 CFR 71 and 10 CFR 72
Minor differences in the requiremerfts
should be examined and are detail¢d
below.

Commentst Although not all records/Specified in part 71 and 72 are included, reference Subpart 3.1-17.1, Implementing Guidance for
Part |, Ref[quirement 17: “Quality Assurance Records” as identified in a detailed listing of record types to be retained for the life of a
nuclear facility.

Subpart 3.1-17.1, Implementing Guidgnce
for Part |, Requirement 17: “Quality
Assurance Records,” covers such argas
as duration, location, and assigned

72.174, “Quality assurance records,”

states, “The records must include the
instructions or procedures which estab-
lish a records retention program that is

71.135, “Quality assdrance records,”
states, ‘[The records/must include the
instructipns ot.procedures which estab-
lish a rekotds:retention program that is

consistert-with-appheabletesutations conststertwith-appheableresulations resperstiby
and designates factors such as duration, and

location, and assigned responsibility.”

Comments: None
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation

10 CFR 72 Regulation

NQA-1 Requirements

71.135 states, “The records must include
the instructions, procedures, and draw-
ings required by paragraph 71.111 to
prescribe quality assurance activities

and must include closely related specifi-

cations such as required qualifications
of personnel, procedures, and

72.174 states, “The records must include
the following: design records, records of
use and the results of reviews, inspec-
tions, tests, audits, monitoring of work
performance, and material analyses. The
records must include closely related
data such as qualifications of personnel,

Subpart 3.1-17.1, Implementing Guidance
for Part I, Requirement 17: “Quality
Assurance Records,” covers typical life-
time records.

Basic Requirement 10, “Inspection,” satis-
fies the elements of 10 CFR 72.

eqfiipment.”

Comments: None

procedures, and equipment.

Inspections and test records must, at a
minimum, identify the inspector or data
recorder, the type of observation, the
results, the acceptability, and the
actions taken in connection with any
noted deficiencies.”

71.135 states, “The licensee shall retain
these records for years beyond the date
whEn the licensee last engages in the
actjvity for which the quality assurance
prdgram was developed. If any portion
of the written procedures or instructions
is Juperseded, the licensee shall retain
theg superseded material for 3 yr after it
is Juperseded.”

72.174 states, “Records pertaining to the
design, fabrication, erection, testing,
maintenance, and use of structures, sys-
tems, and components important to
safety must be maintained by or under
the control of the licensee or certificate
holder until the NRC terminates the
license or CoC.”

Subpatt'3.1-17.1, Implementing [Guidance
for Part |, Requirement 17: “Q{ality
Assurance Records,” covers typical life-
time records.

Comments: In using NQA to satisfy these requirements, additional detail cohcerning the retention of superseded procedures or ifstructions

for B yr and maintenance of records until NRC termination of license ornCoC would have to be provided by the user concerning

trolJ

ecord con-

Audits

71.137, “Audits”

Requires a comprehensive system of
planned and periodic audits to verify
compliance with all aspects of the qual-
ity jassurance program, and to determine
thq effectiveness of the program.

Comments: None

72.176, fAudits”

Requirés,;a comprehensive system of
planned and periodic audits to verify
compliance with all aspects of the qual-
ity assurance program, and to determine
the effectiveness of the program.

Basic Requirement 18, “Audits,”|satisfies
the elements of 10 CFR 71 angl
10 CFR 72.
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SUBPART 4.1.4
Guidance to Modification of an IAEA GS-R-3 Quality Program
to Meet NQA-1a-2009 Requirements and Modifications of an
NQA-1a-2009 Quality Program to Meet IAEA GS-R-3

100 PURPOSE AND SCOPE

The piirposes of this Subpart are to compare require-
ments ¢f JAEA GS-R-3 2006-STI/PUB/1252 and
NQA-1-R008, Part I with the NQA-1a-2009 Addenda, to
identify the similarities and differences, and to identify
where adtions may be needed to address the differences.
The comparisons are illustrated from the following two
perspectjves:

(a) how IAEA GS-R-3 requirements address NQA-1
requirenjents

(b) hopv NQA-1 requirements address JAEA GS-R-3
requirenjents

Two thbles are included providing a detailed line-
by-line gomparison from each perspective. These same
tables afe used in IAEA Safety Report “Management
Systems|Standards: Comparison of IAEA GS-R-3 and
NQA-142008 Requirements” to ensure a consistent
understgnding across the global nuclear community: The
term NQA-1 will be used hereafter instead of
NQA-1-P008, Part I with the NQA-1a-2009 ,Addenda.
The termp GS-R-3 will be used instead of{(IAEA) Safety
Standard GS-R-3, 2006-STI/PUB/1252.

NOTE: $ome relevant parts of NQA-1,"eontained in Parts II

through IY, are indicated in the recommendations, as were guid-
ance documents for IAEA GS-R-3:

200 AIPLICABILITY

The ghidance is intended for all parties involved in
the nuclgar industry.that are currently applying/imple-
menting| either NQA-1 or JAEA GS-R-3 requirements
and are fequired to comply with other requirements.

This Spbpart can also be used to achieve compliance

Requirements

organizations providing nuclear items or productd and
services around the globe may be-compelled to comply
with the GS-R-3 managemefit system requirements
while maintaining certification” or compliance of [their
activities, items, products;)and services to an NQA-1
quality assurance program.

Consequently, many organizations will have to adopt
both IAEA GS-R=3(and NQA-1 as the basis of their nan-
agement system.or QA Program. IAEA GS-R-3 reqpires
these requirements to be integrated within one marjage-
ment system. There was therefore a need for guidance
to assist, organizations to satisfy these requirements.

302 Conceptual Approaches to the Development |of
NQA-1 and GS-R-3

IAEA GS-R-3 and NQA-1 apply to the lifecycle of
nuclear facilities and activities, including siting, depign,
construction, commissioning, operation, and decomjmis-
sioning. IAEA GS-R-3 and NQA-1 foster the applicgtion
of requirements in a manner that is consistent with the
relative importance of the item or activity. Both IAEA
GS-R-3 and NQA-1 can be invoked by contract, adgpted
voluntarily, or used as the basis for assessing a marjage-
ment system or quality assurance program.

NQA-1 defines requirements for an organizatign to
establish, implement, and assess a Quality Assugance
(QA) Program to achieve nuclear safety. NQA-1 reflects
industry experience and current understanding of QA
requirements for the safe, reliable, and efficient utjliza-
tion of nuclear energy and management and procegsing
of radioactive materials.

The NQA-1 approach applies quality assurpnce

reguirementsto-activvities-that-cowld-affectthe-guality of
S a3 + + S y

with both sets of requirements simultaneously by pro-
viding information on the similarities and differences
between IAEA GS-R-3 and NQA-1, thus allowing the
organization to implement controls for the program
differences.

300 BACKGROUND
301 Global Uses of NQA-1 and IAEA GS-R-3

As governments adopt or apply IAEA GS-R-3 require-
ments through regulations, facility operators and

nuclear material applications, structures, systems, and
components of nuclear facilities. Quality assurance
requirements are used to develop a Quality Assurance
Program necessary to achieve safe, reliable, and efficient
utilization of nuclear energy and management and pro-
cessing of radioactive material.

IAEA GS-R-3 defines requirements for an organiza-
tion to establish, implement, assess, and continually
improve a management system that integrates safety,
health, environmental, security, quality, and economic
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elements to ensure safety is not compromised. It fosters
a strong safety culture and improved safety performance
in all the activities of the organization.

IAEA GS-R-3 adopts an integrated management sys-
tem approach to be applied to all work of the organiza-
tion. JAEA GS-R-3 requires the integration of safety,
health, environmental, security, quality, and economic
elements of the management system to ensure that safety
is properly taken into account in all activities. It specifies

PART 1V, SUBPART 4.1.4

(a) a Purchaser considering a Supplier for a nuclear
facility that meets one of the programs but also needs
to meet the requirements governed by the Purchaser’s
program

(b) a Supplier wanting to provide items/services to
a Purchaser who requires compliance with the program
that is not the Supplier’s current program

402 How to Use Tables | and II

requirements designed to achieve and enhance safety,
whille enhancing the satisfaction of interested parties. A
management system based on JAEA GS-R-3 includes
safefy culture, human performance, a process approach
to the achievement of objectives, and continual improve-
mer|t of the management system and its processes
(wwv-pub.iaea.org/MTCD/publications/download.asp).

400| HOW TO USE THIS GUIDE TO ACHIEVE

COMPLIANCE WITH GS-R-3 OR NQA-1
401| Two Perspectives and Two Tables

T}
tablg

e requirements of both standards are listed in two
s and have been compared utilizing the 18-criteria
format of NQA-1, Part I and the Process Approach of
IAEA GS-R-3. Guidance for evaluating existing practices
or sfipplementing each program is summarized below
eacl) requirement section. In most cases, the IAEA
requirements are stated at a higher process level, and
the yiser must determine the need to develop detailed
pradtices for implementation of the NQA-1 require-
menfs. In these cases, it is necessary to compare’ the
implementing practices with the requirements-of NQA-1
to d¢termine compliance. Two examples of thé perspec-
tiveg that must be considered and addressed by the
guidance are the following:

The first table presents a column of the réqyirements
of NQA-1, Part I on a line-by-line basis foralt 1§ require-
ments and each subparagraph of each requlirement.
Immediately adjacent to the column for th¢ NQA-1
requirement is a second column.thatcontains the corres-
ponding GS-R-3 requirement that specifically dddresses
the NQA-1 requirement. In cases where GS-R-3(does not
specifically meet the NQA= requirement, recofnmenda-
tions are provided tliat‘describe how best to [meet the
NQA-1 requirement; within the GS-R-3 prqgram. It
should be noted-here that the recommendation is for
the GS-R-3 dser to meet the NQA-1 requirgment, as
opposed to.trying to meet some requirement fhat may
not be .conisidered acceptable.

Likéwise, the second table lists all five ele
the, GS-R-3 requirements, plus the specific su
ments of each. In this second table, where a
NQA-1 requirement meets the specific GS-R-J require-
ment, it is so stated. Where there is no corregponding
NQA-1 element that meets the GS-R-3 requigement, a
recommendation is provided as to how th¢ GS-R-3
requirement should be met.

It should be noted that neither table proyj
direction for introductory/informational mate
the two documents.

ments of
btier ele-
articular

ides any
rial from

215


https://asmenormdoc.com/api2/?name=ASME NQA-1 2012.pdf

PART 1V, SUBPART 4.1.4

Table |
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The Extent to Which GS-R-3 Addresses NQA-1 Requirements

Requirement

NQA-1

GS-R-3 and Recommendations

1 Organization
1-100 General

1-200 Structure and Responsibility

Key words: responsibilities, organizational
structure, functional responsibilities, levels
of authority, and lines of communications

201 General
Key words:

GS-R-3 Requirements 2.8, 3.12, and 3.14

GS-R-3 Requirements 2.1, 2.2, 2.4, 3.12, 3.13,

3.14, 5.7, 5.10, and 6.5

1-300 Inteyface Control

2 Quality Assurance Program
2-100 Gengeral

2-200 Indqgctrination and Training

2-300 QuTification Requirements

\d) MdiTd g€t C)\pchldliullb

(b) quality achieved and maintained by

(c) quality achievement is verified by

(d) sufficient authority, direct access, organi-
zational freedom, access to work, inde-
pendence, verification functions

202 Delegation of Work

Key words:

(@) documented planned, implemented, and
maintained

(c) management assess

201 Indoctrination

202 Training

Key words: designate activities that require
gualification, written procedures

Recommendations. GS-R-3 users should addrg
organizational freedom, independence, of ve
tion activities, and the following vetification
functions:

(a) identifying quality problems.

(b) initiating, recommending; or providing sol
to quality problems through designated
channels

(©) verifying implemehtdtion of solutions

(d) ensuring that further processing, delivery,
lation, orse-is controlled until proper dis
tion offa nonconformance, deficiency, or
unsatisfactory condition has occurred

GS:R*3“*Requirements 5.4, 5.5, and 5.10

GS-R-3 Requirements 2.1, 2.6, 2.7, 3.8, 4.1, 4.

4.4, 4.5, and 6

Recommendations. GS-R-3 users should estab
the programme at the earliest time consistg
with the schedule for accomplishing the acf
ties and provide for special controls, requir
NQA-1 (see recommendations under 2-200,
2-300, 2-400, and 2-500 for additional detd

GS-R-3 Requirements 4.3 and 4.4

Recommendations. GS-R-3 users should ensur
indoctrination to job responsibilities, and a
ity includes general criteria, technical objec
requirements of applicable codes and stand
regulatory commitments, company procedu
and quality assurance requirements, require
NQA-1. GS-R-3 users should conduct indoct]
tion and training commensurate with scope
plexity, importance of the activities, and thd
education, experience, and proficiency of th
son consistent with the grading requiremen
GS-R-3 2.6 and 2.7.

No corresponding requirement.

ss
rifica-

tions

nstal-
posi-

ish
nt
ivi-
bd by

ils).

3
thor-
ives,
ards,
es,

d by
ina-
com-

E per-
s in

301 Nondestructive Examination (NDE)
302 Inspection and Test

303 Lead Auditor

303.1 Communication Skills
303.2 Training

303.3 Audit Participation

303.4 Examination

303.5 Maintenance of Proficiency
303.6 Requalification

304 Auditors

305 Technical Specialists

216

Recommendations. GS-R-3 users should ensur

e the

responsible organization designates those activi-
ties that require qualification. The minimum

requirements for personnel to verify quality

and

auditing are specified in paras. 301 through 304

of this Requirement. Consult relevant parts

of

NQA-1 for guidance on implementation of this

requirement.
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