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FOREWORD

This Standard is intended to serve the global nuclear industry responsible for the safety and
quality of nuclear facilities and activities.

is essential to the safe, reliable, and efficient performance of a nuclear facility and any activitie
independent of a facility that may affect performance. It is also intended to be applied to all
phases of a nuclear facility life cycle and to related activities.

This Standard reflects industry experience and current understanding of the quality assurance
requirements necessary to achieve safe, reliable, and efficient utilization of nuclear energy and
management and processing of radioactive materials. The Committee on NuclearQuality
Assurance (NQA) actively endorses the growing worldwide movement toward rational, cost-
effective quality assurance practices — practices that focus on results. The NQA.€ommittee also
maintains liaison with national and international groups that have similar ifiterests in quality to
assure consistency and maximum applicability of the Standard in a global'setting. Consequently,
the NQA Committee has regularly updated and revised the Standard since its first edition was
issued in 1979 to improve its utility, effect on nuclear safety, and value to the nuclear industry.

This Standard includes requirements and guidance and is organized in the following four parts:

(a) Part I contains requirements for a Quality Assurancé Program for nuclear facility
applications.

(b) Part II contains additional quality assurance requirements for the planning and conduct of
specific work activities conducted under a Quality Assiirance Program developed in accordance
with Part L.

(c) Part III contains guidance for implementing’the requirements of Parts I and II.

(d) Part IV contains guidance for the application of NQA-1 and comparisons of NQA-1 with
other quality requirements.

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 NQA was'constituted on October 3, 1975, and assumed responsibility for
the ANSI/ASME N.45 series documents. Currently, the NQA Committee operates under the
ASME requirements for Nucléar Codes and Standards Development Committees.

This Committee initially-prepared

ANSI/ASME NQA=1=1979  Quality Assurance Program Requirements for Nuclear Power
Plants

ANSI/ASME HNQA-2-1983  Quality Assurance Requirements for Nuclear Power Plants

ANSI/ASME NQA-3-1989  Quality Assurance Requirements for High Level Waste
Management

Fotr-a'detailed history of the NQA Committee and evolution of the Standard, go to:

http:/ /cstools.asme.org/csconnect/CommitteePages.cfm?Committee =010500000& Action =
16897

Requests for interpretation or suggestions for improvement of this Standard should be submit-
ted in accordance with Correspondence With the NQA Committee.
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For a listing of the NQA publication history, refer to the following table:

Historical Listing of NQA Publications

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
Adg. 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
Adq. NQA-1a-1983 12/31/1983 Add. NQA-2a-1985 10/15/1985
Adq. NQA-1b-1984 3/15/1985
Adq. NQA-1c-1985 12/31/1985
3rd| Ed. NQA-1-1986 7/1/1986 2nd Ed. NQA-2-1986 7/1/1986
Adq. NQA-1a-1986 2/15/1987 Add. NQA-2a-1986 2/15/1987
Adq. NQA-1b-1987 3/15/1988 Add. NQA-2b-1987 4/15/1988
Adq. NQA-1c-1988 2/28/1989 Add. NQA-2c-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
Adq. NQA-1a-1989 3/31/1990 Add. NQA-2a-1990 5/3171990
Adq. NQA-1b-1991 4/15/1991 Add. NQA-2b-1991 5/12/1992
Add. NQA-1¢c-1992 9/30/1992
5th| Ed. NQA-1-1994 7/29/1994
[Note (1)]
Adq. NQA-1a-1995 1/19/1996
6th|Ed. NQA-1-1997 12/31/1997
Adq. NQA-1a-1999 5/25/1999
7th| Ed. NQA-1-2000 5/21/2001
Adq. NQA-1a-2002 12/6/2002
8th|Ed. NQA-1-2004 12/22/20Q4
Adq. NQA-1a-2005 5/3/2006
Adq. NQA-1b-2007 6/1/2007
9th| Ed. NQA-1-2008 3/14/2008
Adq. NQA-1a-2009 7/20/2009
Adq. NQA-1b-2011 1/4/2011
10th Ed. NQA-1-2012 3/15/2013
11th Ed. NQA-1-2015 2/20/2015
12th Ed, NQA-1-2017 1/18/2018

GENERAL NOTE:

NOTE:

(1) This edition is a consolidation of NQA-1 and NQA-2.

NQA editions and addenda prior to 1989 were titled ANSI/ASME NQA.
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CORRESPONDENCE WITH THE NQA COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

by requesting interpretations, proposing revisions or a case, and attending Committee meetings.
Correspondence should be addressed to:

Secretary, NQA Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained.from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Interpretations. Upon request, the NQA Standards Committee will render an interpretation of
any requirement of the Standard. Interpretations can only‘be rendered in response to a written
request sent to the Secretary of the NQA Standards Comimittee.

Requests for interpretation should preferably be submitted through the online Interpretation
Submittal Form. The form is accessible at http://gosasme.org/InterpretationRequest. Upon sub-
mittal of the form, the Inquirer will receive an_automatic e-mail confirming receipt.

If the Inquirer is unable to use the online form, he/she may mail the request to the Secretary
of the NQA Standards Committee at the-above address. The request for an interpretation should
be clear and unambiguous. It is further'recommended that the Inquirer submit his/her request
in the following format:

Subject: Cite\the applicable paragraph number(s) and the topic of the inquiry
in one or two words.

Edition: Cite the applicable edition of the Standard for which the interpreta-
tion is being requested.

Question: Phrase the question as a request for an interpretation of a specific

requirement suitable for general understanding and use, not as a
request for an approval of a proprietary design or situation. Please
provide a condensed and precise question, composed in such a way
that a “yes” or “no” reply is acceptable.

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with
explanation as needed. If entering replies to more than one question,
please number the questions and replies.

Backgroumnd Information — Provide the COIMMitiee Witit any packKgroUId IOITation that witt
assist the Committee in understanding the inquiry. The Inquirer may
also include any plans or drawings that are necessary to explain the
question; however, they should not contain proprietary names or
information.

Requests that are not in the format described above may be rewritten in the appropriate format
by the Committee prior to being answered, which may inadvertently change the intent of the
original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the
general application or understanding of the Standard requirements. If, based on the inquiry

vi
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information submitted, it is the opinion of the Committee that the Inquirer should seek assistance,
the inquiry will be returned with the recommendation that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The NQA Standards Committee regularly holds meetings
and/or telephone conferences that are open to the public. Persons wishing to attend any meeting
and/or telephone conference should contact the Secretary of the NQA Standards Committee.
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INTRODUCTION

This Standard is to be applied to any structure, system, component, activity, or organization
that is essential to the safe, reliable, and efficient performance of a nuclear facility and any
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materials) of those activities. The extent to which this Standard should be applied depends
upon the specific type of facility, items, or services involved and the nature, scope, and relative
importance of the activity being performed. It is also to be applied to all phases of a nuclear
facility life cycle (e.g., siting, design, construction, operation, and decommissioning) and all types
of activities (e.g., training, testing, software development or use).

The Standard also applies to activities that could affect the quality of nuclear material applica-
tions, structures, systems, and components of nuclear facilities.

Examples of nuclear facilities are those for power generation, spent fuel storage, waste manage-
ment, fuel reprocessing, nuclear material processing, fuel fabrication, nucleatzesearch, and other
related facilities. Examples of activities include siting, designing, procuring;-developing or using
software, fabricating, constructing, handling, shipping, receiving, steting, cleaning, erecting,
installing, inspecting, testing, operating, maintaining, repairingj refueling, modifying, and
decommissioning.

This Standard is organized in the following four parts:

(a) PartIcontains requirements for developing and implementing a Quality Assurance Program
for nuclear facility applications.

(b) Part II contains additional quality assurance requirements for the planning and conduct of
specific work activities under a Quality Assurance Rrogram developed in accordance with Part I.

(c) Part III contains guidance for implementing’the requirements of Parts I and II.

(d) PartIV contains guidance for applicationof NQA-1 and comparisons of NQA-1 with other
quality requirements.

The arrangement of the requirements in'Parts I and Il and the guidance in Parts Il and IV permit
the judicious application of the Standard or portions of the Standard. Applicable requirements of
Parts I and II are to be implemented’ to ensure conformance with NQA-1. The application of
this Standard, or portions thereof, shall be invoked by written contracts, policies, procedures,
specifications, or other apprgpriate documents.

This Standard reflects industry experience and current understanding of the quality assurance
requirements necessary( tq achieve safe, reliable, and efficient utilization of nuclear energy and
management and prdcessing of radioactive materials. The Standard focuses on the achievement
of results, emphagizes the role of the individual and line management in the achievement and
sustainment of-quality, and fosters the application of these requirements in a manner consistent
with the relative importance of the item or activity (i.e., a “graded approach”).
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ASME NQA-1-2017
SUMMARY OF CHANGES

Following approval by the ASME Standards Committee on Nuclear Quality Assurance and

ASME, and after public review, ASME NQA-1-2017 was approved by the American Natiorial
Standards Institute on December 6, 2017.

ASME NQA-1-2017 consists of NQA-1-2015; editorial changes, revisions, and corrections; as
well as the following changes identified by a margin note, (17).

Page Location Change
vi Correspondence With the Added to replace “Preparation of
NQA Committee Technical Inquiries,t0/the Nuclear
Quality Assurance Committee”
18 Part I, Requirement 7, 200 Subparagraphs (b) and (c) revised
34-36 Part II Contents Updated
89, 90 Part II, Subpart 2.14, 603 (1) Subparagraph (h) revised
(2)Subparagraph (j) added
101, 102 Part II, Subpart 2.17 Added
103, 104 Part II, Subpart 2.18, 200 Revised in its entirety
105 Part II, Subpart 2.18, 402 Subparagraph (b) revised
106, 107 Part II, Subpart 2.19 Added
118, 119 Part III Contents Updated
127, 128 Fig. 300 Revised in its entirety
142 Part HI, Subpart 3.1-4.1, 701 = Examples (c) through (e) revised
145, 146 Part)Ill, Subpart 3.1-7.1, 302  Revised
149-151 Part III, Subpart 3.1-15.1 Added
155-158 Part III, Subpart 3.1-17.1 Revised in its entirety
159-163 Part III, Subpart 3.1-17.2 Revised in its entirety
165, 166 Part III, Subpart 3.1-18.1, Last two sentences added
302.5
177,178 Part III, Subpart 3.2-2.7.2, Revised in its entirety
200
Part H-Subpart-3-2-2-72; Revised
201
179-183 Fig. 201-1 Revised in its entirety
184 Fig. 201-2 Revised in its entirety
185 Fig. 201-3 Revised in its entirety
186 Fig. 201-4 Added
187 Fig. 201-5 Added
188 Fig. 201-6 Added

xi
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Page Location Change
189 Fig. 201-7 Added
190 Fig. 201-8 Added
191-193 Fig. 201-9 Added
194 Fig. 201-10 Added
195, 196 Fig. 201-11 Added
197 Fig. 201-12 Added
219-222 Part IV Contents Updated
224-238 Part IV, Subpart 4.1.1 Revised in its entirety
244-250 Part IV, Subpart 4.1.3 Revised in its entirety
289 Table 600-1 Row 15 revised

Table 600-2 “Applied” and “Development and

support” rows revised

290 Part IV, Subpart 4.2.1, 603.1  Revised

Part IV, Subpart 4.2.1, 603.4  Revised
292 Part IV, Subpart 4.2.1, Revised

611.2.1

Part IV, Subpart 4.2.1, 611.4  ReVised

Part IV, Subpart 4.2.1, 615 Revised in its entirety
295 Part IV, Subpart 4.2.2 Deleted

SPECIAL NOTE:
The intgrpretations to ASME NQA-1 age no longer included in the edition. Interpretations

can be
http:/ /g

accessed on

the ASME> Web

p.asme.org /Interpretations:
g P

site under the Committee Pages at
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ASME NQA-1-2017 PART I, CONTENTS

PART I: REQUIREMENTS FOR QUALITY
ASSURANCE PROGRAMS FOR NUCLEAR
FACILITIES

(FROM FORMER NQA-1)
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Introduction .. ... R 4
100 Purpose ... N 4
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100 General ... N 8
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PART |
INTRODUCTION

ThlSS ofle ind experience and oN
understqnding of the quality assurance requirements
necessary 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 mannef consistent with the relative importance of the
item or ctivity.

100 PURPOSE

Part I {— this Part — establishes requirements for the
develogment and implementation of a Quality
Assurange Program (QAP) for nuclear facility applica-
tions. It |s arranged by Requirements 1 through 18.

Part Il contains additional quality assurance require-
ments fqr the planning and conduct of specific work
activitie under a Quality Assurance Program devel-
oped inlaccordance with Part I. It is arranged by
Subparty.

Part IJI contains guidance for implementing the
requirenjents of Parts  and II. It is arranged by Subparts.

Part IY contains guidance for application of INQA-1
and comjparisons of NQA-1 with other quality-require-
ments. Iff is arranged by Subparts.

200 APPLICABILITY

This Pprt — Part I — is to be~applied using a graded
approach to any structure, system, component, activity,
or organjzation that is essential to the safe, reliable, and
efficient [performance_o6f“a nuclear facility and to any
activitie independent of a facility that may affect per-
formance (e.g., transportation of nuclear materials) of
those acfivities. lt'is also to be applied using a graded
approach to@hlyphases of a nuclear facility life cycle (e.g.,
siting, desigh, construction, operation, and decommis-

g g and
applicable Part II requirements shall be responsible for
complying with the specific requirements tqQ aclfieve
quality results in compliance with this Standard.

400 TERMS AND DEFINITIONS

The following definitions dre provided to assyre a
uniform understanding of select terms as they are psed
in this Standard:

acceptance criteria: specified limits placed on the perfprm-
ance, results, or other-characteristics of an item, prqcess,
or service definédin codes, standards, or other require-
ment documents.

assessmeptan all-inclusive term that may include reyiew,
evaluation, inspection, test, check, surveillance, or qudit
to détermine and document whether items, procgsses,
systems, or services meet specified requirements| and
perform effectively.

audit: a planned and documented activity performed to
determine by investigation, examination, or evalugation
of objective evidence the adequacy of and compliance
with established procedures, instructions, drawings} and
other applicable documents, and the effectivene$s of
implementation. An audit should not be confused with
surveillance or inspection activities performed fof the
sole purpose of process control or product acceptgnce.
audit, external: an audit of those portions of angther
organization’s quality assurance program not under the
direct control or within the organizational structulre of
the auditing organization.
audit, internal: an audit of those portions of an organi-
zation’s quality assurance program retained und¢r its
direct control and within its organizational structyre.

audit finding: a condition adverse to quality idenTﬁed
X ; P

sioning) and to all types of activities (e.g., training, test-
ing, software development and use). A Quality
Assurance Program developed in accordance with Part I
is to be applied when implementing Part II
requirements.

300 RESPONSIBILITY

The organization invoking this Part shall be responsi-
ble for specifying applicable requirements and appropri-
ately relating them to specific items, activities, and

< it 3 £o11 L the
g o a oot T oqaT it g rOTroOvw o p—oy O 1071

auditing organization.

Certificate of Conformance: a document signed or other-
wise authenticated by an authorized individual certi-
fying the degree to which items or services meet
specified requirements.

certification: the act of determining, verifying, and
attesting in writing to the qualifications of personnel,
processes, procedures, or items in accordance with speci-
fied requirements.
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characteristic: any property or attribute of an item,
process, or service that is distinct, desirable, and
measurable.

commercial grade item:"? a structure, system, component,
or part thereof that affects its safety function, that was
not designed and manufactured as a basic component.
Commercial grade items do not include items where the
design and manufacturing process require in-process
inspections and verifications to ensure that defects or

PART I, INTRODUCTION

uncorrected, could have a serious effect on safety or
operability.
configuration: the physical, functional, and operational

characteristics of the structures, systems, components,
or parts of the existing facility.

configuration item (software):® a collection of hardware or
software elements treated as a unit for the purpose of
configuration control.

failures to comply are identified and corrected (i.e., one
or more critical characteristics of the item cannot be
verified).

comiprercial grade item:"> an item satisfying the following:

(a) not subject to design or specification requirements
thatjare unique to those facilities or activities

(b} used in applications other than those facilities or
actiyities

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

compercial grade item: 4 a structure, system, component,
or pprt thereof, that affects its safety function, that was
not iesigned and manufactured in accordance with the
requiirements of this Standard.

comftercial grade service:" a service that was not provided
in a¢cordance with the requirements of this Standard.

computer program:>®7 a combination of computef

instgjuctions and data definitions that enables computer
hardware to perform computational orx control
fungtions.

condftion adverse to quality: an all-inclusive-term used in
refefence to any of the following: failures; malfunctions,
defigiencies, defective items, and/fionconformances. A
sign]ficant condition adverse t6 quality is one that, if

1 Sde Part 11, Subpart 2.14,Quality Assurance Requirements for
Comjnercial Grade Items afid'Services for other definitions related
to th¢ dedication of commercial grade items.

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

3 Tliis definition'is applicable to nuclear facilities and activities
licenged pursuant to 10 CFR Parts 30, 40, 50 (other than nuclear
powdr plants), 60, 61, 63, 70, 71, or 72.

* This\definition is applicable to Department of Energy nuclear

configquration management: the process that eontrols the
activities, and interfaces, among design, 'congtruction,
procurement, training, licensing, operations, ahd main-
tenance to ensure that the configuration of tHe facility
is established, approved, and maintained.

corrective action: measures takem to rectify cnditions
adverse to quality and, where necessary, to [preclude
repetition.

critical characteristics’~important design, matdrial, and
performance characteristics of a commercial gfade item
or service that, ©nce verified, will provide rdasonable
assurance that the item or service will pefform its
intendedrsafety function.

design,Nfinal: approved design output documgents and
appteved changes thereto.

design authority: the organization having the regponsibil-
ity and authority for approving the design Hases, 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 yalues or
ranges of values chosen for controlling paratpheters as
reference bounds for design. These values maly be

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

(b) requirements derived from analysis (bas¢d on cal-
culations and/or experiments) of the effects of a postu-
lated accident for which a structure, syjtem, or
component must meet its functional goals.

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

design input: those criteria, performance requjrements,

facilitiesannd-activities vng"]:\‘-n/‘] wrderl0CER 830, Nt laasx Ca£n+y
Management.

® 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 permis-
sion 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.

codesart a'Laudcudb, L‘lcaigu ‘Uclbtb, chulaiUL require-
ments, or other design requirements upon 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 programs.

design process: technical and management processes that
commence with identification of design input and that
lead to and include the issuance of design output
documents.
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design review: a critical review to provide assurance that
the final design is correct and satisfactory.

deviation: a departure from specified requirements.

document: any written, pictorial, or electronic informa-
tion describing, defining, specifying, reporting, or certi-
fying activities, requirements, procedures, or results. A
document is not considered to be a quality assurance
record until it satisfies the definition of a quality assur-

ASME NQA-1-2017

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

objective evidence: any documented statement of fact,
other information, or record, either quantitative or quali-
tative, pertaining to the quality of an item or activity,
based on observations, measurements, or tests that can
be verified.

ance recerdas—defirredtrthis-Standard:

documen{ control: the act of assuring that documents are
reviewed for adequacy, approved for release by author-
ized pergonnel, and distributed to and used at the loca-
tion whqre the prescribed activity is performed.

electroniq document: a document stored in a form (e.g.,
magneti¢ or optical media) that is typically accessible
only by h computer.

graded approach:® the process employed, once the applica-
bility of [the requirement to the scope of the organiza-
tion’s acfivity has been determined, to ensure that the
levels of|analyses, documentation, and actions used to
comply With requirements are commensurate with the
following;:

(a) thg relative importance to nuclear safety

(b) thg magnitude of any hazard involved

(c) thq life-cycle stage of a facility or item

(d) th¢ mission of a facility

(e) the particular characteristics of a facility or item

(f) thgrelative importance to radiological and nonra-
diologicgl hazards

(g) any other relevant factors

guidance] a suggested practice that is not mandatory in
programp intended to comply with this Standard. The
word shguld denotes guidance, the wotd-shall denotes
a requirgment, and the word may denetes permission.

inspecti¢n: examination or me¢asurement to verify
whethef an item or activity{conforms to specified
requirenjents.

inspector] a person whoperforms inspection activities to
verify cqnformance to Specific requirements.

item:” an|all-inclusive term used in place of any of the
following: apputtenance, assembly, component, equip-
ment, miatefial,” module, part, structure, subassembly,
subsystem, System, or unit.

Owuw.g the UlsdlliLdLiUll lcgaﬁy u:byuubi‘ulc forthejcon-
struction and /or operation of a nuclear facility including
but not limited to one who has applied for, 6fywh¢ has
been granted, a construction permit or operating lidense
by the regulatory authority having lawful* jurisdicfion.

procedure: a document that specifiés)or describes fhow
an activity is to be performed.

procurement document: purchase’requisitions, purdhase
orders, drawings, contractsy specifications, or instruc-
tions used to define requitements for purchase.

Purchaser: the organization responsible for establishjnent
of procurement réquirements and for issuance or admin-
istration, or both/ of procurement documents.

qualificatigny personnel: the characteristics or abilities
gained through education, training, or experiencp, as
measufted against established requirements, sugh as
stantdards or tests, that qualify an individual to perform
a‘required function.

qualified automated means: automated methods of corjtrol-
ling or monitoring processes that have been demon-
strated to produce required quality within contrplled
limits.
qualified procedure: an approved procedure that has peen
demonstrated to meet the specified requirements for its
intended purpose.

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

quality assurance record: a completed document thaf fur-
nishes evidence of the quality of items and/or actiyities
affecting quality. Types of record media may indlude
papet, electronic (e.g., magnetic or optical), or spedially
processed media, such as radiographs, photogrgphs,
npgafivpc and microforms The term record as lised

may: see guidance.

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

8 When used with Part II, Subpart 2.22 of this Standard, the
definition in 10 CFR 830 shall apply.

 When used with ASME Section 11, the definition in NCA-9000
shall apply.

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 quality of the designated item.

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

repair:°® the process of restoring a nonconforming charac-
teristic to a condition such that the capability of an
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item to function reliably and safely is unimpaired, even
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: the right of a Purchaser or designated
representative to enter the premises of a Supplier for the
purpose of inspection, surveillance, or quality assurance
audit

PART I, INTRODUCTION

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.

survey, commercial grade:' a documented evaluation of an
organization’s ability to perform activities as verified by
a determination of the adequacy of the organization’s

safety function: the performance of an item or service
necessary to achieve safe, reliable, and effective utiliza-
tion|of nuclear energy and nuclear material processing.

servife:? the performance of activities such as design,
fabrfcation, inspection, nondestructive examination,
repalir, or installation.

shalll see guidance.
should: see guidance.

softuwpare:® computer programs and associated documen-
tatign and data pertaining to the operation of a computer
system.

specipl process: a process, the results of which are highly
depgndent on the control of the process or the skill of
the gperators, or both, and in which the specified quality
canrjot be readily determined by inspection or test of
the product.

suppfier: any individual or organization who furnishes
itemis or services in accordance with a procurement dogd-
ument. An all-inclusive term used in place of any-of

(a) quality program and/or
(b) ability to meet 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 physicdl, chemi-
cal, environmental, or operating’conditions.

traceability: the ability to{rface 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 noncopforming
item when it{has been established that the iten is satis-
factory for\its intended use.

verification: the act of reviewing, inspecting| testing,
checking, auditing, or otherwise determining and docu-
menting whether items, processes, services, or docu-
ments conform to specified requirements.

waiver: documented authorization to depart fr¢m speci-
fied requirements.
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100 G

Respo
tation of
The orgd|
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 inciid|
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 fonpgersonnel
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 require
permitted to perform these activities.

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

301 Nondestructive Examination (NDE)
This paragraph specifies requirements for the qualifi-

cation of personnel who perform radiographic (RT),
magnetic particle (MP), ultrasonic (UT), liquid fpenetrant
(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-1-2017

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

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

(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

area for p period of T yr shall be reevaluated.

303 Lead Auditor

The Llead Auditor organizes and directs audits,
reports qudit findings, and evaluates corrective action.
Anindivjidual shall meet the requirements of paras. 303.1
through B03.4 of this Requirement prior to being desig-
nated a[Lead Auditor. Lead Auditors shall maintain
proficiefcy in accordance with the requirements of
para. 303.5 or requalify in accordance with the require-
ments of para. 303.6, as applicable.

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

(1) 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 this
Standarg

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

(d) planning audits of activities affecting quality

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

303.B Audit_Participation. Prospective Lead
Auditorqd shallyparticipate in a minimum of five quality
assurande audits within a period of time not to exceed
3 yr priottad the da ificati i i
shall be a nuclear quality
year prior to qualification.

Participation in independent assessments including
team assessment activities such as operations readiness
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

10

acceptance by the organization responsible for, quality
assurance audits and/or the certifying authority prior
to their use for qualification.

303.4 Examination. Prospective Lead Audjtors
shall pass an examination that shall,€valuate compre-
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 pfoficiency through one or mdre of
the following;:

(a) regular@and active participation in the audit
process
(b) reyiew'and study of codes, standards, procedpires,
instructions, and other documents related to quhlity
assurance program and program auditing
(c)” participation in training program(s)
Based on annual assessment, management [may
extend the qualification, require retraining, or require
requalification.

303.6 Requalification. Lead Auditors who fgil to
maintain their proficiency for a period of 2 yr or more
shall require requalification. Requalification ghall
include retraining in accordance with the requirenpents
of para. 303.2 of this Requirement, reexaminatign in
accordance with para. 303.4 of this Requirement,|and
participation as an Auditor in at least one nuclear quality
assurance audit.

304 Auditors

Auditors are participants in an audit. Auditors
have, or be given, appropriate training or orientatipn to
develop their competence for performing audits. om-
petence of personnel for performance of the vatious
ore

hall

AUl ng 111 1
of the following methods:

(a) orientation to provide a working knowledge and
understanding of this Standard and the auditing organi-
zation’s procedures for implementing audits and
reporting 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,
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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
training shall include planning, performing, reporting,
and follow-up action involved in conducting audits.

305 Technical Specialists
The responsible auditing organization shall establish

PART I, REQUIREMENT 2

401 Inspection and Test Personnel

Additional requirements to those listed in para. 400
shall include the following:

(a) education

(b) work experience

(c) training

(d) demonstration of capabilities

(e) date of certification/recertification

the [talifications and requirements for use of technical
spedialists to accomplish the auditing of quality assur-
ance programs.

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) signature of employer’s
representative

In[ addition to the requirements above, specific
requirements for each qualification/certification that are
to b¢ certified in writing are specified in paras. 401 and
402 pf this Requirement.

The employer may delegate qualification examination
activities to an independent certifying agency but shall
retain responsibility for conformance of the examination
and |ts administration. Integrity of the examination-shall
be rhaintained by the employer or certifying-agency
thropigh appropriate confidentiality of files\anid, where
applicable, proctoring of examinations. ‘€opies of the
objegtive evidence regarding the typé(s) and content of
the ¢xamination(s) shall be retaingd\by the employer in
accopdance with the requiremenits)of section 500 of this
Reqfiirement.

designated

{f)any special physical requirements needed in the
performance of each activity, including the.nedd for ini-
tial and subsequent physical examination

(g) certification expiration

402 Lead Auditor Personnel

Additional requirements to_ those listed in para. 400
shall include the following;

(a) education

(b) work experiefieé

(c) training

(d) audit participation

(e) exanmlination results

(f) dateé of certification/recertification

(g)saninual assessment of proficiency maint¢nance

500 RECORDS

Records of indoctrination and training shalll include
one or more of the following:

(a) attendance sheets

(b) training logs

(c) personnel training records

The employer shall establish and maintain rgcords for
indoctrination and training, Auditor and Lead Auditor
qualification and requalification, and inspection 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.

12

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 sucl] 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

Each computer program used for design analysis ghall
be accepted for use and controlled by applying the appli-
cable requirements of Parts I and II prior to usp, or
the computer program’s results shall be independently
verified with the design analysis for each applicaffion.

The acceptance of controlled computer programs used
for design analysis, and verification methods appligd to
the results of unproven programs, shall meet the follow-
ing requirements:

(a) The computer program, or the verification mefthod
applied to the computer program results, shall be sHown
to produce correct solutions for the applied math?rati-
cal model within defined limits for each parameter
employed.

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

402 Documentation of Design Analyses

Docum
following;:

(a) the objective of the analyses

(b) design inputs and their sources

(c) results of literature searches or other applicable
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
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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

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
docymented with the identification of the verifier clearly
indi¢ated. 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
fron] the same organization. This verification may be
perfprmed by the originator’s supervisor, provided
(1) the supervisor did not specify a singular design
apptfoach 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 this 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-
cien{ data exist. In those cases, the unverified portion
of the design shall be identified and controlled. In_all
casep the design verification shall be completed(prior
to rd lying upon the component, system, structure, or
computer program to perform its function.

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

(d) Extent of Design Verification” The extent of the
design verification shall be afunction of the importance
to sgfety, 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
withy this Part (Rart'I), the verification process need not
be diplicated for identical designs. However, the appli-
cability of.standardized or previously proven designs,
with re$pect to meeting pertinent design inputs, shall
be verified for each application. Known problems affect-

PART I, REQUIREMENT 3

(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.

(a) Were the design inputs correctly selected?
(b) Are assumptions necessary to perform the design

8 ety =to re—reasenablg? Where
necessary, are the assumptions identified fof subpsequent
reverifications when the detailed desigfinactifities are
completed?

(c) Were appropriate design methods and domputer
programs used?
(d) Were the design inputs cerrectly incorporated into
the design?
(e) Is the design outpirt reasonable compared to
design inputs?
(f) Are the necessary design inputs for interfacing
organizations specified in the design documgnts or in
supporting procedures or instructions?
(g) Hawe suitable materials, parts, procegses, and
inspection and testing criteria been specified?

501.2 Alternate Calculations. Alternate calfulations
shall use alternate methods to verify correctngss of the
original calculations or analyses. The appropriateness
of assumptions; 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. Testing shall 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 conditior}s. Where
the test is intended to verify only specific degsign fea-
tures, the other features of the design shall b¢ verified
by other means. When tests are being perfofmed 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

ing the standard or previously proved designs and their
effects on other features shall be considered. The original
design and associated verification documentation shall
be referenced in records of subsequent application of
the design.

501 Methods

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

13

(a) Changes to design inputs, final designs, field
changes, and temporary and permanent modifications
to operating facilities shall be justified and subject to
design control measures commensurate with those
applied to the original design. These measures shall
include evaluation of effects of those changes on the
overall design and on any analysis upon which the
design is based. The evaluation shall include facility
configurations that occur during operation, mainte-
nance, test, surveillance, and inspection activities.
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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
approving the change shall have demonstrated compe-
tence in the specific design area of interest and have an

ASME NQA-1-2017

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.

601.8 Approval by the design authority shall be

of the o1figinal design.

(b) en a design change is approved other than
by revisipn to the affected design documents, measures
shall be ¢stablished to incorporate the change into these
documents, where such incorporation is appropriate.

(c) WIere a significant design change is necessary
because pf an incorrect design, the design process and
verificatjon procedure shall be reviewed and modified
as necessary.

adequ:\’} understanding of the requirements and intent

601 Configuration Management of Operating
Facilities

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

601.1 Configuration management requitements
shall in¢lude measures to ensure changes‘\that may
affect thp approved configuration are regognized and
processefl.

601.2 The configuration shall\bé established and
approveql at the earliest practical time prior to initial
operation of the facility, and-maintained for the life of

the facilitty.

601.3
ble, cha
ments a

The configufation shall include, as applica-
acteristics\derived from regulatory require-
hd commitments, calculations and analyses,

inputss.installation and test requirements, sup-

601.4 Interface controls shall include the integra-
tion of activities of organizations that can affect the
approved configuration.

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

14

required prior to implementation of a changeqtq the
design bases.

601.9 The configuration of the facility shall be
documented in drawings, specifications; procedpires,
and other documents that reflect the.operational sfatus
of the facility. The process used_to-eontrol the cufrent
revision and issuance of these, documents shall takq into
account the use of the document and the need for [revi-
sion in support of operation:

700 INTERFACE CONTROL

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

Design information transmitted across interfaces phall
identify the status of the design information or docu-
ment provided, and identify incomplete items|that
require further evaluation, review, or approval. Where
it is necessary to initially transmit design informgtion
orally or by other informal means, the transmittal ghall
be confirmed promptly by a controlled document

800 SOFTWARE DESIGN CONTROL

The requirements of Part II, Subpart 2.7, Quplity
Assurance Requirements for Computer Softwarp for
Nuclear Facility Applications, apply to computer [soft-
ware design control and shall be used instead of seftion
200, Design Input; section 300, Design Process; segtion
500, Design Verification; and section 600, Chgnge
Control.

Design documentation and records shall include not
only final design documents, such as drawings and spec-
ifications, and revisions 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.
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REQUIREMENT 4
Procurement Document Control

100 __GENERAIL

d others

Purchaser its desionated representative. a
(&4 I

Applicable design bases and other requirements nec-
essaly to assure adequate quality shall be included or
refefenced in documents for procurement of items and
servfices. 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

Procurement documents issued at all tiers of procure-
ment shall include provisions for the following, as
deerhed necessary by the Purchaser.

201

Procurement documents shall include a statement of
the gcope of the work to be performed by the Supplier.

Scope of Work

202

Technical requirements shall be specified in thé pro-
curement documents. These requirements shallbe speci-
fied] as appropriate by reference to spedific' drawings,
spedifications, codes, standards, regulations, proce-
durgs, or instructions, including revisions thereto that
desqribe the items or services to-be-furnished. The pro-
curgment documents shall identify appropriate test,
inspection, and acceptance-eriteria for determining
acceptability of the iteni orservice.

Technical Requirements

203
Q

authorized by the Purchaser.

205 Documentation Requirements

The procurement documents shall identify fhe docu-
mentation required to be submitted for infofmation,
review, or approval by the Putchaser. The timge of sub-
mittal shall also be established. When the Hurchaser
requires the Supplier totthdintain specific recprds, the
retention times and disposition requirements| shall be
prescribed.

206 Nonconformances

The procurement documents shall specify the
Purchaser(s requirements for the Supplier’s reforting of
nonconformances.

207 Spare and Replacement Parts

The procurement documents shall specify the
Supplier’s requirements to identify spare and| replace-
ment parts or assemblies and the related data|required
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 fo award
to assure that documents transmitted to prdspective
Supplier(s) include appropriate provisions to agsure that
items or services will meet the specified requjrements.

Technical or quality assurance program changes made

Quality Assurance Program Requirements as a result of'bid evaluations or negotiations shz'ill be
incorporated into the procurement documenty prior to
1ality assurance program requirements shall be their issuance to the Supplier.
spedified in the procurement documents. These require- Procurement document review shall be perf¢rmed by
menfs shall be consistent with importance and/or com-  personnel who have access to pertinent informgtion and
plexity‘of the item or service being procured. The who have an adequate understanding of the| require-
produrément documents shall require the Supplier to ments and intent of the procurement documents.

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

15

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.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART I, REQUIREMENT 5

100 G

Activi
scribed
mented
include
tive acce
activitie

ASME NQA-1-2017

REQUIREMENT 5
Instructions, Procedures, and Drawings

b have been satisfactorily accomplished. The

training, experience).

FNERAIL activity shall be described to a level of detail commensu-
) ) ) ) rate with the complexity of the activity and the/he¢d to
ies affecting quality and services shall be pre- assure consistent and acceptable results. The.nieed for,
py and performed in accordance with docu-  and level of detail in, written procedures of injstrucfions
instructions, procedures, or drawings that  shall be determined based upon compleXity of the ftask,
r reference appropriate quantitative or qualita-  the significance of the item or activity,/work envjron-
ptance criteria for determining that prescribed  ment, and worker proficiency and dapability (education,

16
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PART I, REQU

REQUIREMENT 6
Document Control

— GENERAL

IREMENT 6

(e) a method to ensure the correct documents are

e preparation, issue, and change of documents that
ify quality requirements or prescribe activities
ting quality such as instructions, procedures, and
Fings shall be controlled to ensure that correct docu-
ts are being employed. Such documents, including
ges thereto, shall be reviewed for adequacy and
oved for release by authorized personnel.

DOCUMENT CONTROL

e following controls shall be applied to documents
changes thereto:

the identification of controlled documents

the specified distribution of controlled documents
Ise at the appropriate location

the identification of individuals responsible for the
aration, review, approval, and distribution of con-
bd documents

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

being used

300 DOCUMENT CHANGES
301 Major Changes

Changes to documents, othér sthan those d
minor changes, are consideréd major changes
be reviewed and approved, by the same orga
that performed the original review and approy

bfined as
hnd shall
hizations
al unless

other organizations,ate specifically designated. The

reviewing organization shall have access to
background data’or information upon which
their approval

302 Minor Changes

Minor changes to documents, such as incons
editorial corrections, shall not require that th
documents receive the same review and appro
original documents. To avoid a possible omis
required review, the type of minor changes th
require such a review and approval and the per
can authorize such a decision shall be clearly d¢

pertinent
to base

Pquential
b revised
bal as the
sion of a
ht do not
ons who
lineated.
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REQUIREMENT 7
Control of Purchased Items and Services

100 GENERAL

500

The pfocurement of items and services shall be con-
trolled tp ensure conformance with specified require-
ments. Such control shall provide for the following as
appropriate: source evaluation and selection, evaluation
of objedtive evidence of quality furnished by the
Supplier] source inspection, audit, and examination of
items or|services upon delivery or completion.

200 SUPPLIER EVALUATION AND SELECTION

Prior tp award of a contract, the Purchaser shall evalu-
ate the Shipplier’s capability to provide items or services
in accordance with the requirements of the procurement
documents. Supplier evaluation and selection and the
results therefrom shall be documented and shall include
one or npore of the following:

(a) Supplier’s history of providing an identical or sim-
ilar product that performs satisfactorily in actual use.
The Supplier’s history shall reflect current capability.

(b) Supplier’s current quality records supported by
documented qualitative and quantitative information
that can |pe objectively evaluated and may include cur-
rent thirdl party certificates that recognize the Supplier’s
quality assurance program (QAP) or other technical
certificatjions.

(c) Suppplier’s technical and quality ‘capability as
determirled by a direct evaluation of the facilities, per-
sonnel, gnd the implementation of the Supplier’s QAP.

300 BID EVALUATION

If bidq are solicited, the bid)evaluation shall include
a deternfination of the Supplier’s capability to conform
to the technical and/quality assurance requirements.
Prior to fthe award.of the contract, the Purchaser shall
resolve dr obtairf.¢commitments to resolve unacceptable
technicall andSquiality assurance conditions resulting

501 General

Prior to offering the item or service for-aceeptance,
the Supplier shall verify that the item or sefvice Being
furnished complies with the procurement requiremfents.
The extent of the verification activities'by the Purchaser
shall be a function of the relativesimportance, complex-
ity, and quantity of the item<r services procured| and
the Supplier’s quality performance. Where requir
code, regulation, or contract requirement, docume
evidence that items conform to procurement require-
ments shall be availdble at the nuclear facility site prior
to installation or. dse.

502 Methods of Acceptance

Purchaser methods used to accept an item or sefvice
from a>Supplier shall be a Supplier Certificafe of
Conformance, source verification, receiving inspedtion,
or\postinstallation test at the nuclear facility site,[or a
cgombination of these methods.

503 Certificate of Conformance

When a Certificate of Conformance is used, the mini-
mum criteria of (a) through (f) shall be met.
(a) The certificate shall identify the purchased rhate-
rial or equipment, such as by the purchase order nurhber.
(b) The certificate shall identify the specific progure-
ment requirements met by the purchased materipl or
equipment, such as codes, standards, and other spgcifi-
cations. This may be accomplished by including p list
of the specific requirements or by providing, on-sjte, a
copy of the purchase order and the procurement spgcifi-
cations or drawings, together with a suitable certiffcate.
The procurement requirements identified shall indlude
any approved changes, waivers, or deviations appli¢able
to the subject material or equipment.
(c) The certificate shall identify any procureﬂﬁent
an

from the| bid evaluation.
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.

18

reguirements-that have not been met tocether i
1 7 O

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.

PART |, REQUIREMENT 7

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 (a)
through (e).

(a) evaluation of nonconforming items.

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

504 | Source Verification

Wihen source verification is used, it shall be performed
at iptervals consistent with the importance and
complexity of the item or service, and shall include mon-
itoring, witnessing, or observing selected activities.
Souice verification shall be implemented in accordance
with plans to perform inspections, examinations, or tests
at pyedetermined points. Upon Purchaser acceptance of
sourke verification, documented evidence of acceptance
shal] be furnished to the receiving destination of the
item|, to the Purchaser, and to the Supplier.

505

Wihen receiving inspection is used, purchased items
shal] be inspected as necessary to verify conformance
to specified requirements, taking into account source
verification and audit activities and the demonstrated
quallity performance of the Supplier. Receiving inspec-
tion|shall verify by objective evidence such features.as

(a} configuration

(b} identification

(c] dimensional, physical, and other characteristics

(d) freedom from shipping damage

(e) cleanliness

Receiving inspection shall be coordinated with review
of Spipplier documentation when.procurement docu-
ments require such documentation to be furnished prior
to rqceiving inspection.

506

Whhen postinstallatien testing is used, postinstallation
test frequirements. and acceptance documentation shall
be mutually established by the Purchaser and Supplier.

507

Infcages involving procurement of services only, such

Receiving Inspection

Postinstallation Testing

Acceptance of Services Only

(e.g., use-as-is or repair) and technical justificatjon. Non-
conformances to the procurement relquirements or
Purchaser-approved documents, which ¢énsistjof one or
more of the following, shall be,submitted to the
Purchaser for approval of the recommended digposition:
(1) technical or material-requirement is vjolated
(2) requirement in Sdpplier documents, which has
been approved by the Rurchaser, is violated
(3) nonconformance cannot be corrected Hy contin-
uation of the original manufacturing procgss or by
rework
(4) theitem does not conform to the [original
requirement’even though the item can be restpred to a
condition such that the capability of the item tofunction
is unimpaired
(¢) Purchaser
réecommendation.
(d) verification of the implementation of the
disposition.
(e) maintenance of records of Supplier-st
nonconformances.

mittals shall Include supplier-recominended a1£position

disposition of $upplier

bmitted

700 COMMERCIAL GRADE ITEMS AND SERVICES

When commercial grade items or services arq utilized,
the requirements of Part II, Subpart 2.14,[Quality
Assurance Requirements for Commercial Grade Items
and Services, shall apply and are an acceptabl¢ alterna-
tive to sections 200 through 600 of this Reqfiirement,
except that Supplier evaluation and selectioh, where
determined necessary by the Purchaser, shall bgin accor-
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

19

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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REQUIREMENT 8
Identification and Control of Items

treatment or rnafing unless other means of identification

ts traceable to the items, or in a manner that
hat identification is established and maintained.

l]:NTIFICATION METHODS

Identification

f production (batch, lot, component, part) shall
fied from the initial receipt and fabrication of
to and including installation and use. This
ition shall relate an item to an applicable design
pertinent specifying document.

sical Identification

al identification shall be used to the maximum
pssible. Where physical identification on the
ther impractical or insufficient, physical separa-
cedural control, or other appropriate means
employed. Identification markings shall be
using materials and methods that fprovide a
| legible identification and do not degrade the
or service life of the item. Markings shall be
bd to each part of an identified-item when sub-
ind shall not be obliterated orhidden by surface

are substituted.

300 SPECIFIC REQUIREMENTS
301 Identification and Traceability of ltems

When codes, standards, or specifications include
cific identification or traceability requirements (su
identification or traceabilitytof/the item to appli
specification and grade of material; heat, batch, lot,
or serial number; or spégified inspection, test, or
records), the programishall provide such identific
and traceability eontrol.

302 Limited<Life’ Items

Items having limited calendar or operating li
cycles shall be identified and controlled to preclud
of itemis whose shelf life or operating life has exp

303 Maintaining Identification of Stored Items

Provisions shall be made for the control of item id|
fication consistent with the planned duration and ¢
tions of storage, such as

(a) provisions for maintenance or replaceme
markings and identification records due to damage|
ing handling or aging

(b) protection of identifications on items subje
excessive deterioration due to environmental expg

(c) provisions for updating existing plant record

spe-
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PART I, REQU

REQUIREMENT 9
Control of Special Processes

— GENERAL

203 Special Requirements

ecial processes that control or verify quality, such as
e used in welding, heat treating, and nondestructive
hination, shall be performed by qualified personnel
P qualified procedures in accordance with specified

requiirements.

200
201
SH
Pprog
app
incly
men
for
Thes
troll
and

202
TH

incly
speg

PROCESS CONTROL
Special Processes

ecial processes shall be controlled by instructions,
edures, drawings, checklists, travelers, or other
opriate means. Special process instructions shall
jde or reference procedure, personnel, and equip-
f qualification requirements. Conditions necessary
ccomplishment of the process shall be included.
e conditions shall include proper equipment, con-
bd parameters of the process, specified environment,
calibration requirements.

Acceptance Criteria

e requirements of applicable codes and standards;
(ding acceptance criteria for the process, shall be
ified or referenced in procedures or instructiens.

IREMENT 9

For special processes not covered by existi
and standards or where quality requirements
exceed those of existing codes or standdrds, t
sary requirements for qualifications of personn
dures, or equipment shall be specified or refe
procedures or instructions.

300 RESPONSIBILITY

It is the responsibility of the organization pe

hg codes
specified
he neces-
b], proce-
enced in

rforming

the special$process to adhere to the approved piocedures

and processes.

400 RECORDS

Records shall be maintained as appropriat
currently qualified personnel, processes, and eq
of each special process.

e for the
[uipment
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REQUIREMENT 10
Inspection

100 GENERAL

Inspeqtions required to verify conformance of an item
or activjty to specified requirements or continued
acceptabijlity of items in service shall be planned and

200

ments agjproved by the responsible design organization.

300 INSPECTION HOLD POINTS

If mandatory inspection hold points are required
beyond which work shall not proceed without the spe-
cific congent of the designated representative, the’spe-
cific hold points shall be indicated in appropriate
documents. Consent to waive specified hold points shall
be recordled prior to continuation of wotk beyond the
designatpd hold point.

400 INSPECTION PLANNING
401 Plapning

Charagteristics to be-itispected, methods of inspection,
and accgptance criteria shall be identified during the
inspectiqn planmirig process.

402 Sa
Samplisg

standard statistical methods with engineering approval.

7 e B &

500

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

IN-PROCESS INSPECTION

22

qualified personnel or qualified automated means. [Both
inspection and process monitoring shall be_provided
when control is inadequate without both.

600 FINAL INSPECTIONS

601 Resolution of Nonconformances

Final inspections shall incliide’a records review df the
results and resolution of noneonformances identifigd by
prior inspections.

602 Inspection Requirements

Completed-items shall be inspected for completehess,
markings, calibration, adjustments, protection from
damage; ox other characteristics as required to verify
the quality and conformance of the item to spedified
requlirements.

603 Modifications, Repairs, or Replacements

Any modifications, repairs, or replacements of ifems
performed subsequent to final inspection shall require
reinspection or retest, as appropriate, to vé¢rify
acceptability.

604 Acceptance

The acceptance of the item shall be approve
authorized personnel.

H by

700 INSPECTIONS DURING OPERATIONS

Periodic inspections (e.g., in-service inspectionp) or
surveillances of structures, systems, or components shall
be planned and executed to ensure the continued|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 toinformation on action taken in connec-
tion with nonconformances
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PART I, REQUIREMENT 11

REQUIREMENT 11
Test Control

100 __GENERAIL

is pprfnrmp(‘] Prprpqniqi’rpa shall include the f llowing,

Tests required to collect data such as for siting or
design input, to verify conformance of an item or com-
putdr program to specified requirements, or to demon-
strafe satisfactory performance for service shall be
planned and executed. 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
evalpated.

200| TEST REQUIREMENTS

(a} Test requirements and acceptance criteria shall be
proviided or approved by the responsible design organi-
zatign. Required tests (other than for computer pro-
grams) including, as appropriate, prototype
quaﬁ}ication tests, production tests, proof tests prior to
instdllation, construction tests, preoperational tests, and
opetfational tests shall be controlled. Computer programn
testgincluding, as appropriate, software design verifica-
tion/ factory acceptance tests, site acceptance tests, and
in-uge tests shall be controlled. Required tests shall be
contfolled under appropriate environmental conditions
using the tools and equipment necessary to conduct
the fest in a manner to fulfill testizrequirements and
acceptance criteria. The tests performed shall obtain the
necessary data with sufficient aecuracy for evaluation
and |acceptance.

(b) Test requirements@and’acceptance criteria shall be
baseld upon specified xequiirements contained in applica-
ble design documehits-or other pertinent technical docu-
men}s that provide/approved requirements.

(c] If temporary changes to the approved configura-
tion| of a facility are required for testing purposes,
appioval-by the design authority is required prior to
perfprming the test.

as applicable:

(1) calibrated instrumentation

(2) appropriate equipment

(3) trained personnel

(4) condition of test equipment and the ifem to be
tested

(5) suitable environmental conditions

(6) provisions fordata acquisition

(b) As an alternative to (a), appropriate sections of

related documents,such as ASTM methods, [Supplier
manuals, equiphient maintenance instrucfions, or
approved drawings or travelers with acceptancg criteria,
may be used. Such documents shall include or be supple-
mented\with appropriate criteria from (a) to aspure ade-
quate.procedures for the test are used.

400 COMPUTER PROGRAM TEST PROCEDURES

Requirements for computer program test pfjocedures
are defined in Part II, Subpart 2.7, Quality Assurance
Requirements for Computer Software for [Nuclear
Facility Applications.

500 TEST RESULTS

Test results shall be documented and maintajned. Test
results shall be evaluated by the responsible puthority
to ensure that test requirements have been safisfied.

600 TEST RECORDS

Test records shall be established and mainfained to
indicate the ability of the item or computer prpgram to
satisfactorily perform its intended function of to meet
its documented requirements. Test recojds vary

300 TEST PROCEDURES (OTHER THAN FOR
COMPUTER PROGRAMS)

(a) Test procedures shall include or reference the test
configuration and test objectives. Test procedures shall
also include provisions for assuring that prerequisites
and suitable environmental conditions are met, ade-
quate instrumentation is available and used, appropriate
tests and equipment are used, and necessary monitoring

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. 601 and 602.

601 Test Records

(a) item tested

(b) date of test

(c) tester or data recorder
(d) type of observation
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(e) results and acceptability
(f) action taken in connection with any deviations
(g) person evaluating test results

602 Computer Program Test Records

Requirements for computer program test records are
defined in Part II, Subpart 2.7, Quality Assurance
Requirements for Computer Software for Nuclear Facil-
ity Applications.

24
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PART I, REQUIREMENT 12

REQUIREMENT 12
Control of Measuring and Test Equipment

100 __GENERAIL

303.1

Tdols, gages, instruments, and other measuring and
test pquipment used for activities affecting quality shall
be cpntrolled, calibrated at specific periods, adjusted,
and jmaintained to required accuracy limits.

200 SELECTION

Sdlection of measuring and test equipment shall be
based on the type, range, accuracy, and tolerance needed
to adcomplish the required measurements for determin-
ing ¢onformance to specified requirements.

300( CALIBRATION AND CONTROL
301| Calibration

Measuring and test equipment shall be calibrated, at
presfribed times or intervals and whenever the accuracy
of the measuring and test equipment is suspect. Calibra-
tionghall be against and traceable to certified equipment
or reference standards having known valid relationships
to nationally recognized standards, or to international
stanflards known to be equivalent to and verified against
corr¢sponding nationally recognized standards. Where
no sjuch standards exist, the basis for calibration shall
be defined.

302

Reference standards shall have/a minimum accuracy
four|times greater than that\of the measuring and test
equipment being calibrated_to ensure that the reference
stanflards contribute fiovmore than one-fourth of the
alloyable calibratiofy tolerance. Where this 4:1 ratio can-
not e maintained, the basis for selection of the standard
in qpiestion shall*be technically justified.

303( Control

Calibration procedures shall identify or reference
requ raey—and—-sha Hre— a
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.

Reference Standards

25

shall be traceable to its application and use.

303.2 Corrective Action. When measuring and test

actions shall be commensurate with the signifj
the condition.

303.3 Handling and Storage. Measuring
equipmentshall be properly handled and s
maintairf accuracy.

and test
tored to

303.4 Environmental Controls. Measuring and test
equipment shall be used and calibrated in envifonments
that are controlled to the extent necessary to erfsure that
the required accuracy and precision are maintained.

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

303.6 Status Indication. Measuring and tgst equip-
ment shall be suitably marked, tagged, labeled for other-
wise identified to indicate calibration stqtus and
establish traceability to calibration records.

304 Commercial Devices

Calibration and control measures are not required for
commercial equipment such as rulers, tape rheasures,

levels, etc., if such equipment provides the [required
accuracy.
400 RECORDS
401 General
Record beestabtished C i ired to indi-

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

400 TOOLS AND EQUIPMENT

Handlng, storage, cleaning, packaging, shipping, and

preserva
age or lo
ties shal
work an
tions, sh
ments o1
activity.

fion of items shall be controlled to prevent dam-
ss and to minimize deterioration. These activi-
be conducted in accordance with established
1 inspection instructions, drawings, specifica-
ipment instructions, or other pertinent docu-
procedures specified for use in conducting the

200 SPECIAL REQUIREMENTS

When
shock ab
tive envi
moisturg

Fequired, special equipment (such as containers,
sorbers, and accelerometers) and special protec-
ronments (such as inert gas atmosphere, specific

content levels, and temperature levels) shall

be speciIed and provided and their existence verified.

300 P

When
high-val
age, pad
used.

OCEDURES

required for critical, sensitive, perishable, or
e items, specific procedures for handling, stor-
kaging, shipping, and preservation shall be

Special handling tools and equipment shallbeuti
and controlled where necessary to ensure safe-and
quate handling. Special handling tools and equip
shall be inspected and tested in accordance with p
dures at specified time intervals of, prior to use.

500 OPERATORS

Operators of special*handling and lifting equip
shall be experieéniced or trained in the use of
equipment.

600.~MARKING OR LABELING

Marking or labeling shall be utilized as necessa
adequately maintain and preserve the item, inclu
indication of the presence of special environmen
the need for special controls.

ized
ade-
ment
Foce-

ment
the

'y to
ding
[Ss or
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REQUIREMENT 14
Inspection, Test, and Operating Status

pthirn] location and tags mm‘kingq thp

PART I, REQUIREMENT 14

travelers,

e status of inspection and test activities shall be
ified either on the items or in documents traceable
items where it is necessary to ensure that required

s shall be maintained through indicators, such as

stamps, inspection records, or other suitable’m

pans. The

authority for application and removal of tags, markings,

labels, and stamps shall be specified. Status i
shall also provide for indicating the operating

hdicators
status of

systems and components of the-nuclear facility, such as

by tagging valves and switches,to prevent inz
operation.

dvertent

27
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REQUIREMENT 15
Control of Nonconforming Items

ENERAL

402 R ihilit | Autt ih!

that do not conform to specified requirements
ontrolled to prevent inadvertent installation or
trols shall provide for identification, documen-
Faluation, segregation when practical, and dis-
of nonconforming items, and for notification
d organizations.

IDENTIFICATION

nforming items shall be identified by legible
tagging, or other methods not detrimental to
on either the item, the container, or the package

containing the item.

300 S

(a) Nd
practical
designat]

EGREGATION

nconforming items shall be segregated, when
by placing them in a clearly identified and
ed hold area until properly dispositioned.

(b) When segregation is impractical or impossible dife

to physi
limitatio
clude in.

400 D
401 Cor

Noncg
mended
cessing,
item sha
approve

ral conditions such as size, weight, or adcess
hs, other precautions shall be employed:te’pre-
idvertent use of a nonconforming item.

SPOSITION

trol

nforming items shalhbe' evaluated and recom-
dispositions shall\bé proposed. Further pro-
lelivery, installation, or use of a nonconforming
1 be controlled pending the evaluation and an
| dispositien by authorized personnel.

The responsibility and authority for the eyalu
and disposition of nonconforming itenis‘sha
defined. Responsibility for the control of further

htion
1 be

pro-

cessing, delivery, installation, or use of nonconforming

items shall be designated in writing:

403 Personnel

Personnel performing evaltiations to determine 4
position shall have

(a) demonstrated competence in the specific area
are evaluating

(b) an adequate{understanding of the requirem

(c) access O pertinent background information

404 Disposition

A disposition, such as use-as-is, reject, repai
rewark of nonconforming items shall be made and d
mented. Technical justification for the acceptability
nonconforming item dispositioned repair or use;
shall be documented. Nonconformances to de
requirements dispositioned use-as-is or repair shg
subject to design control measures commensurate
those applied to the original design. Required as-
records shall reflect the use-as-is or repair conditi

405 Reexamination

Reworked items shall be reexamined in accord
with applicable procedures and with the original ac
ance criteria.

Repaired items shall be reexamined in accord
with applicable procedures and with the original ac
ance criteria unless the disposition has established 4
nate acceptance criteria.

dis-
they

Pnts

r, or
ocu-
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REQUIREMENT 16
Corrective Action

— GENERAL

PART I, REQUIREMENT 16

nditions adverse to quality shall be identified
hptly and corrected as soon as practicable. In the
of a significant condition adverse to quality, the
e of the condition shall be determined and corrective
n taken to preclude recurrence. The identification,
e, and corrective action for significant conditions
rse to quality shall be documented and reported
bpropriate levels of management. Completion of
bctive actions shall be verified.

29
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REQUIREMENT 17
Quality Assurance Records

(h) those that would be of qigniﬁrnnf value in main-

The copntrol of quality assurance records shall be estab-
lished cqnsistently with the schedule for accomplishing
work actlivities. Quality assurance records shall furnish
documentary evidence that items or activities meet spec-
ified quality requirements. Quality assurance records
shall be {dentified, generated, authenticated, and main-
tained, ahd their final disposition specified. Record con-
trol requjrements and responsibilities for these activities
shall be Hocumented.

200 GENERATION OF RECORDS

(a) Refords shall be legible.

(b) Refords shall be traceable to associated items and
activitieq and accurately reflect the work accomplished
or inforrhation required.

(c) Refords to be generated, supplied, or maintained
shall be|specified in applicable documents, such as
design specifications, procurement documents, test pro-
cedures, [and operational procedures.

300 AUTHENTICATION OF RECORDS

(a) Dgcuments shall be considered valid re¢ords only
if stampgd, initialed, or signed and dated by authorized
personnfl or otherwise authenticated.«Corrections to
documepts shall be reviewed and.approved by the
responsiple individual from the originating or author-
ized orggnization.

(b) Elgctronic documents shall' be authenticated with
comparaple information as\ity'(a), as appropriate
ith identification® on the media or
ith authentication information contained

Records-shall-be-classified-as-tifetime-ornonperis
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.

401 Lifetime Records

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

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

30

taining, reworking, repairing, replacing, or medifying
an item

(c) those that would be of significdntvalye in
determining the cause of an accident or malfuncti¢pn of
an item

(d) those that provide requiredibaseline data fqr in-
service inspections

401.2  Lifetime records\are required to be nphain-
tained for the life of theZparticular item while|it is
installed in the facility or stored for future use.

402 Nonpermanent Records

Nonpermahent records are those required to ghow
evidence that an activity was performed in accordance
with thelapplicable requirements but need nqt be
retainéd for the life of the item because they do not mneet
the“criteria for lifetime records. Nonpermanent redords
shall be maintained for the identified retention pefiod.

500 RECEIPT CONTROL OF RECORDS

Each organization responsible for the receipt of rec-
ords shall designate a person or organization responsible
for receiving the records. The designee shall be resppnsi-
ble for organizing and implementing receipt controls for
permanent and temporary storage. Receipt controlsghall
provide a method for identifying the records recejved,
receipt and inspection of incoming records, and |sub-
mittal of records to storage.

600 STORAGE
601 General

(a) Records shall be stored at a predetermined |oca-
tion(s) in facilities, containers, or a combination thdreof,
onstructed and maintained in a manner that mininhizes
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

(3) infestation of insects, mold, or rodents

(4) dust or airborne particles

(b) Activities detrimental 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.
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(d) Provisions shall be made to prevent damage from
harmful conditions (such as excessive light, stacking,
electromagnetic fields, temperature, and humidity), as
applicable to the specific media utilized for record
storage.

602 Facility Types

There are two equally satisfactory methods of provid-
ing storage, single or dual.

PART I, REQUIREMENT 17

700 RETENTION

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

800 MAINTENANCE OF RECORDS

602.1 Single storage consists of a storage facility,
vaulf, room, or container(s) with a minimum two-hour
fire fating. The design and construction of a single stor-
age facility, vault room, or container shall be reviewed
for 4dequacy by a person competent in fire protection
or cpntain a certification or rating from an accredited
organization.

6p2.2 Dual facilities, containers, or a combination
thergof shall be at locations sufficiently remote from each
othef to eliminate the chance exposure to a simultaneous
hazdrd. Facilities used for dual storage are not required
to sqtisfy the requirements of para. 602.1, but shall meet
the fequirements of para. 601.

603

When temporary storage of records (such as for pro-
cessing, review, or use) is required, the storage facility
or c¢ntainer shall provide a one-hour fire rating, unless
duall storage requirements of para. 602.2 are met.

Temporary Storage

(@) Records shall he prnfpr‘fpr] from r]nmngp or loss.
(b) Record controls shall provide for rétripvability

within planned retrieval times based upern the record
type or content.
(c) The methods for record changes $hall be

documented.
(d) Provisions shall be established to ensurg that no
unacceptable degradation/of the electronic recojrd media
occurs during the established retention period.
(e) Provisions shallbe made to ensure that the records
remain retrievable after hardware, software, o1 technol-
ogy changes.
(f) Provisiofis shall be established to ensur¢ the fol-
lowing when records are duplicated or trangferred to
the same media or to a different media for the purposes
of maintenance or storage:
(1) duplication or transfer is appropriately
authorized
(2) record content, legibility, and retrievapility are
maintained

31
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REQUIREMENT 18
Audits

2-vrinterval based on the results of an annual evaluation

Auditg shall be performed to verify compliance to
quality gssurance program requirements, to verify that
performgnce criteria are met, and to determine the effec-
tiveness pf the program. These audits shall be performed
in accordance with written procedures or checklists by
personn¢l who do not have direct responsibility for per-
forming [the activities being audited. Audit results shall
be docurhented and reported to and reviewed by respon-
sible mgnagement. Follow-up action shall be taken
where ir{dicated.

200 SCHEDULING

Auditg shall be scheduled in a manner to provide
coveragp and coordination with ongoing activities,
the status and importance of the activity.
Schedulgd audits shall be supplemented by additional
audits of specific subjects when necessary to provide
adequat¢ coverage.

A grace period of 90 days may be applied to scheduled
audits and annual evaluations of supplier performance:
When the grace period is used, the next scheduled date
for the activity shall be based on the activity schedule
date and not on the date the activity was actually per-
formed. |f the activity is performed earlyxthe next sched-
ule date| shall be based on the date(the activity was
actually jperformed.

201 Internal Audits

Except where specific régulatory guidance exists or
Code restrictions apply; érganizations shall audit inter-
ties at the following intervals.

All applicable quality assurance pro-
ents shall be audited at least once each year
or at leadt once during the life of the activity, whichever

of the applicable functional area and objective evidence
that the functional area activities are being satisfactorily
accomplished. However, the internal audit interval ghall
not exceed a maximum of 4 yr.

201.3 Suppliers and Other Nuclear Su
Organizations. All applicable quality assurance |pro-
gram elements shall be auditéd at least once each|year
or at least once during the life'of the activity, whicHever
is shorter. This interval maybe extended up to 2 yr Hased
on the results of ancannhual evaluation and objeftive
evidence that the dctivities are being satisfactprily
accomplished in-accordance with the applicable qyality
assurance program elements.

port

202 External Audits

Extermal audits (e.g., Supplier audits) shall be|per-
formed on a triennial basis and supplemented by arjnual
evaluations of the Supplier’s performance to deterpine
if the regular schedule audit frequency shall be npain-
tained or decreased or if other corrective acti¢n is
required. A continuous or ongoing evaluation of the
Supplier’s performance may be conducted in liqu of
the annual evaluations, provided that the result$ are
reviewed in order to determine if corrective actipn is
required.

300 PREPARATION
301 Audit Plan

The auditing organization shall develop an audit|plan
for each audit. This plan shall identify the audit s¢ope,
requirements, audit personnel, activities to be audited,
organizations to be notified, applicable documents,
schedule, and written procedures or checklists.

302 Personnel

is shorter.

201.2 Nuclear Facilities After Placing the Facility Into
Operation. All applicable quality assurance program
elements for each functional area' shall be audited
within a period of 2 yr. For well-established activities,
the period may be extended 1 yr at a time beyond the

! “Functional area” denotes activities such as engineering, con-
struction, procurement, operations, maintenance, radiological pro-
tection, chemistry, security, etc.

32

Audit personnel shall have sufficient authority and
organizational freedom to make the audit process mean-
ingful and effective.

303 Selection of Audit Team

An audit team shall be identified 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,
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complexity, or special nature of the activities to be
audited.

400 PERFORMANCE

Elements selected for audit shall be evaluated against
specified requirements. Objective evidence shall be
examined to the depth necessary to determine if these
elements are being implemented effectively. Conditions
req 3 Hlba xanaor

PART I, REQUIREMENT 18

600 RESPONSE

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

PEVEERN P ey ¥ 1o

Hing-prompi-correctiveaetionshal-bereported
imnediately to management of the audited
organization.

500/ REPORTING

The audit report shall be signed or otherwise endorsed
by the Lead Auditor and issued to the audited organiza-
tion] The contents of the report shall

(a} describe the audit scope

(b} identify Auditors and persons contacted

(c] summarize audit results, including a statement on
the ¢ffectiveness of the elements audited

(d) describe each audit finding

700 FOLLOW-UP ACTION

Follow-up action shall be taken.to verify that correc-

tive action is accomplished as(scheduled.

800 RECORDS

Audit records shall include audit plans, audif reports,
written replies, and the record of completion ¢f correc-
tive actiony

33
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PART I, INTRODUCTION

PART Il
INTRODUCTION

100 __PURPQSE

400 PIANNING AND PROCEDURES

Pdrt I establishes requirements for the development
and |[implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Reqtiirements 1 through 18.

P4rt II — this Part — contains additional quality assur-
ancq requirements for the planning and conduct of spe-
cificpwork activities under a Quality Assurance Program
devgloped in accordance with Part I. It is arranged by

Subparts.
P‘Irt III contains guidance for implementing the
requirements of Parts I and II. It is arranged by Subparts.
Pdrt IV contains guidance for application of NQA-1
and jcomparisons of NQA-1 with other quality require-
ments. It is arranged by Subparts.

200| APPLICABILITY

When invoked by an organization, regulation, coxn
trac}, or other specifying document, the applicable
Subparts of Part II are to be applied using a graded
appioach to any structure, system, component,-activity,
or ofganization that is essential to the safe; teliable, and
efficlent performance of a nuclear facility afid any activi-
ties independent of a facility that may.affect performance
(e.g.} transportation of nuclear materials) of those activi-
ties.|It is also to be applied to\all phases of a nuclear
faciljty life cycle (e.g., siting, design, construction, opera-
tion{ and decommissioning)/and related activities (e.g.,
training, testing, software development or use). The
Quality Assurance/Program developed in accordance
withl Part I is to(be*applied to the implementation of
Part|II requirements.

300| ‘RESPONSIBILITY

401 Planning

A plan shall be developed outlining)the work to be
performed and the work procedufes or insfructions
required to comply with the requitements of th¢ defined
work scope.

Planning for activities suchwas fabrication, ingtallation,
operation, modification, ¥epair, maintenance} decom-
missioning, inspection,“testing, and software| verifica-
tion and validationyshall include a review of $tructure,
system or component design and procurement gpecifica-
tions, materials lists, drawings, construction wgrk plans,
and schedules‘to ensure that appropriate activities have
been incorporated; that the work can be accomplished
as specified; and that time and resources, plus|training,
are sufficient to accomplish the work in accordgnce with
thespecified requirements.

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

402 Procedures

Procedures and work instructions identifiel during
planning shall be prepared. Preparation and fapproval
of the procedures/instructions shall be in advance of
the need to use the documents. The documents shall be
kept current and revised as necessary to aspure 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) work requirements such as those included in speci-
fications, procedures, and instructions for pefforming

The organization invoking this Part shall be responsi-
ble for specifying all applicable requirements and appro-
priately relating them to specific items, activities, and
services. Implementation of applicable Parts I and II
requirements is necessary for the Quality Assurance
Program to be in compliance with this Standard.

The organization implementing this Part shall be
responsible for complying with the specific requirements
for the specific work activity described in the applicable
Subpart(s) in order to achieve quality results.

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 equipment and
related calibration requirements including recalibra-
tion dates
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(j) sequence and frequency of activities for
verification

(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

(0) data or test report forms

(p) information to be collected for facility records

ASME NQA-1-2017

602 Documentation

602.1 The instructions, procedures, or drawings
described in para. 601 of this Introduction shall be kept
current.

602.2 The equipment or systems that are associ-
ated with the operating unit(s) that are electrically ener-
gized or charged with pressurized or radioactive fluids
and that are in the vicinity of the construction, outage,

(9) processing inspection and test data and their anal-
ysis, evaluation, and final acceptance, including soft-
ware vetlification and validation

500 DEFINITIONS

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

600 MULTIUNIT FACILITY PROVISIONS

For copstruction, outage, or decommissioning activi-
ties in nuclear 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-
provisions defined elsewhere in this Part.

tion to tte
601 Plapning and Preparation

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

(a) the areas of interface between units

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

(c) ndture of patential hazards to or from the
operatinp equipment; precautions required to be taken
during installatien, maintenance, modification, or
decommijissioning; supplementary objectives for inspec-
tion and|testing

or decommissioning activity associated with the I‘lEjW or
nonoperating unit shall be properly tagged or identified
as energized or operational.

602.3 The documents associated ‘with actiy
described in para. 602.2 of this Introdtiction shall
include

(a) identification of the equipment or system defined
in para. 602.2 above that posés'a’potential hazard if the
vicinity of current constrietion, outage, or deconmis-
sioning activities

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

602.4 > Authorizations for access to and wo
the area‘of-interface between the new and existing
shall Bé)documented.

ities
also

igh-

tion

'k at
Inits

603 Installation

603.1  Suitable protective barriers shall be erefted,
where needed, to prevent damage to equipment o1 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 gvoid
interference with existing facilities, to maintain reqfiired
separation (where appropriate) between the systems
associated with existing and new units, and to prgvent
disturbing the operation of equipment or systems agsoci-
ated with the existing unit(s); construction workers phall
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 consfruc-
tion activities.

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

100| GENERAL

This Subpart provides amplified requirements for the
manggement of cleaning and cleanness control of fluid
syst¢ms and associated components for nuclear facilities
during manufacturing, construction, repairs, and modi-
ficatfons. It supplements the requirements of Part I and
shal] be used in conjunction with applicable sections of
Part|I when and to the extent specified by the organiza-
tion|invoking this Subpart. The sensitivity to contami-
nants of the systems/components involved should be
congidered when specifying cleanness requirements or
invoking this Subpart.

101 | Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as they are used
in this Subpart.

acid fleaning: the removal of metal oxides by either disso-
lutign of the oxide or undercutting the oxide by dissplu-
tion|of the base metal with an acid solution.

alkal
cony
tion
chelgte cleaning: the removal of §lightly soluble com-
pounds such as iron oxide, by ecomplexing the metallic
ions[with organic chelating compounds such as ethylene
dianpine tetra-acetic acid-(EIDTA).

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

chenjical conditioning:«the“addition of chemicals in low
condentration to flish; rinse, or lay up water to inhibit
precjpitation of.dissolved solids, corrosion, and other
detrjmental effects.

clean
havgd

ing: the 'removal of any contaminants that might
a.deleterious effect on operation of the facility.

e annular
semblies,
support

rinsing or flushing operations (for examplejth
spaces in threaded connections and sogket as
tube-to-tubesheet joints, and tubesto-tube
joints).

dead leg: an area that does not-have flow dyiring the
cleaning operation or that,cannot be drained| without
special provisions.

fluid: any gas or liquid.

flushing: flowing fluid through a component dr system
at adequate yelocity to suspend and carry awgy antici-
pated contaminants.

inaccessible area: an area or opening in an itefn that is
not ditectly accessible for cleaning or inspectipn.

inhibitor: a chemical additive that retards som
chemical reaction.

b specific

layup: the protection of an item after it has been cleaned
to prevent corrosion of interior surfaces while|the item
is out of service or awaiting subsequent opergtions.

mechanical cleaning: a method in which confaminant
removal is accomplished solely by mechanicdl means,
including wiping, abrasive blasting, high presstire water
jetting, brushing, sanding, grinding, and chipping.

pitting: surface defects resulting from lpcalized

corrosion.
rinsing:

(a) filling and draining an item with water until solu-
ble contaminants in the effluent water are reduced to
some predetermined concentration; or

(b) flowing water through the system or component
until water-soluble contaminants in the efflugnt water
are reduced to some predetermined concentraftion.

rust: corrosion products consisting largely of irpn oxide.

contamImation any unwanted or Undesirabie foreign
material on the surface of an item, in the atmosphere,
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

39

Such oxides may vary in color from red to black 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, E, or F of
ASTM A262-13, Practices for Detecting Susceptibility to
Intergranular Attack in Austenitic Stainless Steels.
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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

ASME NQA-1-2017

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

(1) engure-the-remeval-of-deleteriots-contaminants
(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 manufadture,
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 metaltemperatures, solution corjcen-
trations, velocity, and«contact times during cleaning
() 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
(-c) 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/A380M-13,
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

Tilie 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,
instdllation, or operating conditions

(c} the consequences of malfunction or failure of
the ftem

(d) the possibility of contaminants (introduced during
fabrication, 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 and Speci-
fied [in the applicable drawings, specifications, or other
appgopriate documents. Different cleannéssjclasses may
be agsigned to internal and external suzfaces, or to differ-
ent parts of the same item based onthe cleanness needs
of the specific item. Guidelinesfor-assigning cleanness
clasdifications are listed in Part'HI, Subpart 3.2-2.1.

Cleanness Classification

302| Cleanness Class Criteria

302.1 Class A. ~Avery high level of cleanness as
evidenced by thefréedom from all types of surface con-
tamination, acecording to the acceptance criteria of the
insppction niethods specified in the procedures required
by ppra. 202:1 of this Subpart. If close control of particu-
late [contamination is required, a clean room, in accor-
danke-with-para—8-5-5-6fAS 3
Practice 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/
A380M-13; other special tests shall be specified as neces-
sary. Where the cleanness of internal surfaces is evalu-
ated by flushing, criteria shall be specified in the
cleaning procedure.

41

of deleterious contamination when subjecteditolthe wipe
test of para. 7.2.2 of ASTM A380/A380M-13. When
visual inspection is impossible but sunfaces ar¢ accessi-
ble for wipe tests, sufficient wipe tests inl diffejent areas
of the item shall be made to evaluate the genetal clean-
ness level of the surface. Scattered'areas of rusf are per-
missible, provided the aggregate area does n¢t exceed
2 in? in any 1 ft* area (14/cm? per 1000 cm?)| Temper
films and discoloratiéns resulting from welding are
acceptable.

(2) If flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a P0-mesh
(850 pm, ASTM E11-09, Standard Specificgtion for
Woven Wire Test Sieve Cloths and Test Sieves) or finer
filter (orthe equivalent) shall be installed and|the item
flushed with water or other fluid meeting thq require-
ments of para. 304 of this Subpart. The item| shall be
flushed at the design velocity (or other flow vfelocity if
specified in the procedure) until the screen shows no
more than slight speckling (as specified in the grocedure
in qualitative or quantitative terms, such as th¢ number
of particles per unit surface 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 1.4 mm). In
water-flushed systems there shall be no visual fevidence
of contamination (e.g., oil, discoloration) of th¢ effluent
flush water or screen.

(b) Carbon and Low-Alloy Steels

(1) The surface shall appear metal clegn when
examined in accordance with para. 7.2.1 of ASTM A380/
A380M-13, except light deposits of atmospheri¢ dust are
permissible, and shall show no deleterious coptamina-
tion when subjected to the wipe test of paral 7.2.2 of
ASTM A380/A380M-13. Wipe tests shall be made prior
to the application of any preservative film (s¢me type
of protective film may be required in order to maintain
a clean ca a ep ace at Clas$ B level).
When visual inspection is impossible, but surfaces are
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 in.? in any 1 ft* area (14 cm” per 1000 cm?).

(2) If flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a 20-mesh
(850 pm, ASTM E11-09, Standard Specification for
Woven Wire Test Sieve Cloths and Test Sieves) or finer
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filter (or the equivalent) shall be installed and the item
flushed with water or other fluid meeting the require-
ments 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

ASME NQA-1-2017

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 specified. Guidelines for classifying hydraulic,
instrument, and lubrication cleanness are presented in

larger than 73, In. X 7, In. Iong (0.8 mm X 1.6 mm). In
water-flyshed systems there shall be no visual evidence
of contagnination (e.g., oil, discoloration) of the effluent
flush walter 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) Cofrosion-Resistant Alloys. Scattered areas of rust
are pernjissible, provided the aggregate area does not
exceed 1p in.? per 1 ft* area (100 cm? per 1000 cm?).
bon and Low-Alloy Steels. A uniform light rust
at can be removed by brushing or wiping is
acceptablle.

(c) Cotrosion-Resistant Alloys and Carbon and Low-Alloy
Steels. S¢reens 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 level of cleanness in
which the following are acceptable:

(a) rugt films on both corrosion-resistant alloys and
carbon and low-alloy steel surfaces
tly adherent mill scale-onnionmachined carbon

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

(c) pant or preservafive coatings on carbon or low
alloy stgel surfaces, that will not peel or flake when
subjected! to cold water flushing

(d) paticles ieldrger than %4 in. X % in. long (1.6 mm
X 3.2 ) ©ara 14-mesh (1.4 mm, ASTM E11-09) or
finer filtgr\(or the equivalent)

Part 1ll, Subpart 3.2-2.1.

304 Cleaning and Flushing Fluid Quality
Requirements

304.1 Water. The water quality for,mixing clegning
solutions, rinsing, and flushing shall'be specified by the
organization responsible for cleaning unless othefwise
stipulated in procurement documents or approved|pro-
cedures. Table 304.1 of thisiStibpart lists water quality
requirements commonlyZuised for such purposes in
nuclear cleaning operations. The water quality for [final
flushes of fluid systems and associated components ghall
be at least equivdlent to the quality of the opergting
system water, Tominimize the possible adverse effe¢ts of
halogens, the chemical requirements for water including
the use ‘ofJhalogen stress-cracking inhibitors usefl on
compaonents or systems containing austenitic staipless
steel ot corrosion-resistant alloy shall be as deternfined
bystechnical evaluation.

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

304.3 Organic Fluids. Requirements for organi¢ flu-
ids used for flushing are dependent upon the partigular
item being flushed. The requirements for any givenfitem
shall incorporate restrictions on particulate contami-
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 requirenpents
of para. 304.1, 304.2, or 304.3 of this Subpart, as applica-
ble for the system being flushed, fluids used for |final
flushing or rinsing of components and installed sysfems

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 this Subpart are primarily applicable to
relatively large items that are generally amenable to
visual inspection of internal surfaces at some time dur-
ing manufacture and installation operations. Interior
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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

(c) complete removal of any residual acid solution
from the item
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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?) sy 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 Yy in. x Y 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?) Ysrin. x Y44 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 Y4 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 Yie 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 Yhe 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 Classes 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

Do L N 1
FUTITC O LIty Timo et

pH at 25°C (77°F) 5.5 to 8.0

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

Total suspended solids Less than 3 ppm

NOTE:

(1) Fresh water 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.

Table 304.4 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 10-2594m 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 Less critical 32 000 10 700 1510 225 21
5 Moderate reliability 97 Q00 21 400 3130 430 41
6 Industrial 128,000 24 000 6 500 1000 92

GENERAL NOTES:

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

descri

ed as Good Missile and PoerMissile, respectively. While these criteria are based on a specified volume of liquid (100 cc),[they

can al$o be applied to gaseous-flushes. When used in this manner, the cleaning procedure shall specify the flushing velocity and|time

upon Which the evaluation shallbe based.

(b) The alove system Class designations do not directly correspond to the cleanness class criteria classes of this Subpart.

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

304.6 . The use of contaminated tools shall be

shall be the same as that for final service. The capability
of construction site cleaning operations may not be guffi-
cient to upgrade the cleanness level of a complex [item
since a much wider variety of cleaning facilities| and

i Toelethat oo oot oo L. $ogoos
avoided Heelsthateontain orthatmaybecomecontamt

nated with, materials that could contribute to stress-
corrosion or intergranular cracking shall not be used on
corrosion-resistant alloys.

400 MANUFACTURING PHASE CLEANNESS

The cleanness of an item at the point of manufacture
is critical to the final cleanness level ultimately attained
after installation. Where practicable, the cleanness classi-
fication of an item listed in the purchase specification

procedures are generally available for use at the manu-
facturer’s shops than at the construction sites.

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
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information is presented in ASTM A380/A380M-13;
where applicable, it shall be considered.

(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-

PART Il, SUBPART 2.1

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
to determine the cleanness of the item. If potentially
harmful contaminants are detected, they shall be
removed if they will not be removed in subsequent clean-
ing operations. Items having surfaces to which tempo-
rary paint or preservative coatings have been applied
shall be identified. The composition of the coating and

factyiring sequence shall be based on considerations
related to cleaning of individual items as the component
is aspembled, unless the component is readily cleanable
in ity final assembled state.

(b) Cleaning methods and materials used during
facture shall be compatible with the materials of
congtruction of the item being cleaned (see para. 202.2
of this Subpart). Cutting fluids, lubricants, liquid pene-
tran{s, marking materials, precleaning solutions, engi-
neerjng test fluids, tools, and other materials and process
compounds to be used on surfaces of items made from
austpnitic stainless steel or corrosion-resistant alloy dur-
ing manufacture shall be evaluated from the standpoint
of pgtentially harmful contaminants. Such contaminants
inclfide chlorides, fluorides, and low melting point
mat¢rials such as sulfur, lead, zinc, copper, and mercury.
Whgre potentially harmful quantities of such contami-
nants can be leached or are in a form in which they
coulf be released by breakdown of the compound dur-
ing pubsequent manufacturing, installation, or opera*
tion| they shall not be used. Paint, chalk, scribing-inks,
and|other temporary marking materials_shall be
rem¢ved from the affected surfaces prior to heat treat-
men} or welding.

(c] Use of tools (such as those used for, grinding, pol-
ishing, filing, deburring, and brushing) during manufac-
ture|shall be controlled when surface contamination of
the Jtem from such tools is_considered an important
factqr.

(d) The quality of fluid-used for final flushing or rins-
ing ghall meet or exceedithe requirements of para. 304.1
of t&zis Subpart. Particular attention shall be paid to

flushing of pockeéts) crevices, or dead legs to ensure that
cleahing solutiens are not trapped in such areas.

(e] Fresh'wdter may be used for mixing oil cleaning
solufionis-and for initial rinsing and flushing when per-
mittpd\by approved procedures.

methods for its removal shall be determihed and
removal of coatings, when required, rederd¢d in the
inspection report. Unless otherwise reguired Hy the job
specifications, the temporary coatings shall be fremoved
prior to installation of items.

600 CLEANNESS DURING INSTALLATION

The installation process represents an opportunity for
the introduction of{edhtaminants into a clearnjed item,
and care shall bé\taken to minimize contanpination.
Operations that generate particulate matterf such as
grinding afid) welding, shall be controlled. Clpanup of
locally contaminated areas as installation progresses is
recominended (rather than one cleanup operatfon when
installation is completed). Consideration shall[be given
tolsequencing of installation and erection operations
to facilitate cleaning, cleanness control, and i
Insofar as practicable, internal surfaces of a
a system that can be blocked or obscured by s
operations shall be visually inspected and vg¢rified as
being clean before the access points are closed. Ppenings
and pipe ends shall be sealed at all times exc¢pt when
they must be unsealed to carry out necessary oglerations.

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

The use of cleaning methods and material
fluids, lubricants, liquid penetrants, marking
precleaning solutions, engineering test fluids,
other materials and process compounds use

limitations on such methods and materials sp. cified in

(f) The final cleaned item shall be sealed in a dried
condition to prevent subsequent recontamination and
then packaged in accordance with the requirements
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
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section 400 of this Subpart.

Surfaces shall be visually inspected upon completion
of work on them, and obvious contamination removed
before proceeding to the next installation or construction
step. The use of mineral acids and organic acids to clean
austenitic stainless steel and nickel alloys shall be evalu-
ated and approved prior to use. Precleaning and post-
cleaning of weld joint areas and welds shall be
performed by wire brushing and scrubbing with a sol-
vent-moistened clean cloth unless otherwise specified.
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Large openings shall be protected against falling and
windblown contaminants.

700 MAINTENANCE OF INSTALLATION CLEANNESS

After any isolable item has been installed in a clean
condition, cleanness control measures and access control
shall be established to minimize the introduction of
contaminants between the time of system isolation and

ASME NQA-1-2017

Demineralizers, filters, instruments, valve internals,
and other items that may be damaged by the cleaning
process shall be blanked off, bypassed, or removed. Pro-
tective screens shall be installed on the suction side of
all pumps and other components that may be subject to
damage during the cleaning operations. Instrumentation
(e.g., pressure, differential pressure temperature, and
flow) shall be used as necessary to monitor flushing and
circulatory cleaning operations. Instrumentation

preopergtional testing. Where envirormerntal contarmi-
nation c¢uld cause degradation of quality, seals shall be
installed| to prevent contamination of interior surfaces.
Materialp used for sealing items made from austenitic
stainless|steel or other corrosion-resistant alloys shall be
subject tp the limitations specified in section 400 of this
Subpart.|Seals shall be installed in a manner to prevent
accidentl removal. Removal shall be only with proper
authorizption.

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

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

800 PREOPERATIONAL CLEANING
801 Preparations

Insofat as practicable, cleaning and fltishing opera-
tions sh4ll be scheduled so as to minifmize interference
from other facility operations. Areas in which cleaning
operatiops are being performed( shall be isolated and
marked fo the extent that personnel performing other
construction phase operatigns/are aware that the clean-
ing operptions are being,conducted.

Persorlnel shall be famjiliarized with the intended pro-
cedure and associated hazards. Means for communicat-
ing shalll be provided between the local areas in which
the cleanjing iS;performed and any remote areas (e.g.,
control rpomsythat may be related to the cleaning opera-
tions. Toels—and—etherloose—items—in—controlled—areas

mnstalled in the system but not used to monitor the clean-
ing operations shall be isolated where necessary. €lean-
ing of the reactor vessel and reactor vessel internals shall
be completed before installation of fuel and control fods.
Provisions shall be made to collect liquid leakagg and
to prevent wetting of insulation.
Where the use of installed faeility components such
as pumps may be affected by the cleaning operatjons,
recommendations shall be obtained from the compdnent
manufacturers regarding precautions to be taken fgr the
use of their components.{Procedures shall be established
to protect or isolate installed components that could be
adversely affected(by cleaning or flushing operatipns.

802 Flushing‘and Cleaning Methods

802.1 Flushing. If the intended level of clear
has been maintained during erection of the facility, jonly
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 determindd by
filter, turbidimetric or chemical analysis, or any combi-
nation of these, as applicable.

If flushes are directed toward the large components,
provisions shall be made to prevent contaminants from
collecting in areas where they cannot be removdd in
subsequent cleaning operations. Provisions shalll be
made to ensure that organics do not remain o1 the
surfaces.

After system flushing is completed, but before drain-
ing, all pockets and dead legs shall be thoroughly
flushed. Where conditioned water is used, parti¢ular
attention should be given to ensure that large voljimes
of solvent do not remain trapped in the system.

After cleaning, the item shall be sealed where apgpro-
priate to prevent the subsequent entry of contaminjants.
If no further cleaning is required, system layup shqll be

ness

shall be controlled as specified in section 700 of this
Subpart.

The actual circulating flow path shall be checked for
agreement with specified requirements with regard to
location, position, and status of all components. Critical
valves, controls, and switches shall be tagged to prevent
inadvertent actuation during the cleaning operation. The
interior of all accessible components (e.g., tanks) and
large diameter piping shall be inspected for cleanness.
All debris and contamination shall be removed.
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performed 1f specified.

802.2 Alkaline Cleaning. Although it is the intent
of those involved in erecting the nuclear facility to install
piping systems and components in a clean condition,
this may not be fully achieved. Common sources of
organic contamination in items are lubrication oils from
air tools, preservative films, and valve lubricants. When
immediate local cleanup is not performed, full item
cleaning to remove such organic contaminants may be
necessary. Such cleaning shall be performed according
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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 of an
appropriately heated solution until a selected area repre-
sented by the worst contamination or a coupon contami-
nated with the expected contamination is cleaned by
the cleaning solution to the specified cleanness level.

After item cleaning is completed, the item shall be

PART Il, SUBPART 2.1

up the system; chemically conditioned fluid; or other
specified method.

Prior 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
preoperational test fluid quality requirements for the
system.

flushed with water of the specitfied quality in accordance
with para. 304.1 of this Subpart to remove the cleaning
agerits. In particular, all pockets and dead legs shall be
flushed and attention given to ensure that large volumes
of sglution do not remain.
ere appropriate, the item shall be sealed to prevent
subgequent contamination. If no further cleaning is
required, system layup shall be performed, if specified.
Alkaline cleaning compounds that contain free caustic
shal] not be used on components or systems in which
cleaning solutions may be entrapped. Cleaners based
on cpmpounds that produce alkaline solutions by hydro-
lysig, such as phosphate compounds, are acceptable. If
heavy organic contaminants are present, the addition of
an emulsifier and a wetting agent is required.

8p2.3 Chelate Cleaning. If chelate cleaning is used,
attention shall be given to all pockets and dead legs to
ensyre that large volumes of solution do not remain in
the ifem. Unless it is considered desirable to leave a filth
of chelating agent on the surfaces as a protective film,
the item shall be flushed with water of a quality ¢onsist-
ent yith para. 304.1 of this Subpart to remoye residual
chelpting agents.
ere appropriate, items shall be sealed to prevent
subgequent contamination. If no futther cleaning is
requiired, layup shall be performéd,)if specified.

Agid-chelating agent shall not be used on welded or
furnace-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
fillirle ‘with dry, contaminant-free inert gas or air; the

1000 POSTOPERATIONAL REPAIRS
AND MODIFICATIONS

This Subpart does not address radioactive dgcontami-
nation operations that may be requited prioy to post-
operational repairs or system modifications, plthough
some of its requirements may-be applicablg to such
decontamination operations. For the purposes|of main-
tenance of cleanness as defihied in this Subpar{, postop-
erational repairs oflsystem modifications|shall be
considered identical’to preoperational installafion pro-
cedures and treated in accordance with sectiond 500, 600,
and 700 of tHis Subpart.

If systeth ¢leaning following repair or modlification
operations is deemed necessary, such cleaning shall be
performed in accordance with section 80p of this
Subpart, except that flushes directed toward equipment
that is particularly sensitive to contaminants (¢.g., reac-
tor vessels) shall, to the extent possible, first be preceded
with flushes directed away from the equipmlent until
expected contamination is removed and the [specified
water quality level is achieved. If layup is[deemed
necessary, it shall be performed in accordapce with
section 900 of this Subpart.

1100 RECORDS

The following shall be prepared:

(a) record copies of procedures

(b) reports

(c) 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 cleaning,
modifications, and repairs

These records shall be retained with other project rec-

process fluid that will be used in the system during
operation; fluid of purity equivalent to that used to make
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ords as required by code, standard, specification, or proj-
ect procedures.
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SUBPART 2.2
Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for
Nuclear Facilities

100 GENERAL

This Qubpart provides amplified requirements for
packagirlg, shipping, receiving, storage, and handling
of nuclegr facility items. Controls identified within this
Subpart phall be applied to maintain acceptable equip-
ment condition. This Subpart supplements the require-
ments of Part I and shall be used in conjunction with
applicable sections of Part I when and to the extent
specified by the organization invoking this Subpart.

101 Defiinitions

The fq
uniform
in this S

llowing definitions are provided to ensure a
understanding of unique terms as they are used
ibpart.

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|may
be a range'of controls, and that the detailed requirenpents
for anitem are dependent on the importance of thefitem
to safety reliability. For example, even though a refictor
vessel and structural steel are classified as Level I, the
degree of protection and control over the reactor vssel
should exceed that of the structural steel. Each of the
specific items governed by this Subpart shall be classi-
fied into one of these four levels by the buyer of the
contractor. The manufacturer’s documented standafd or
minimum requirements shall be considered when classi-
fying the items. Items, once classified at a level, ghall
be restricted to that level or a higher level for each (f the
packaging, shipping, receiving, storage, and handlling
operations. Any package unit or assembly made up of
items of different levels shall be classified to the highest
level designated for any of the respective items. If the
unit is disassembled, a level shall be indicated for
each part.

Items covered by this Subpart shall be categotized
under the following levels.

201.1 Level A. Items classified to Level A are fhose

that are exceptionally sensitivve 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
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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)
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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.
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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-1-2017

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
vaporprgof 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 Items. Level B itemisyrequire 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
protectigqn indicated in para. 302.1(a) of this Subpart
where sfich-protection is not justified. Shipment of
Level B jitems”in fully enclosed Vehicles or equivalent
protective 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

50

302.4 Level D Items. Level D items require’ prptec-
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, plug
and sealed. Weld end preparations shall be protg
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.

ged,
cted

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 vaporproof 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 {ype of contact preservative to be used:

(a}) The contact preservative shall be compatible with
the fnaterial 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
necessary 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
Marfufacturer.

(d) The method of contact preservative removal shall
be accomplished with approved solvents and wiping
cloths, or by flushing internal cavities with solvents that
are Mot deleterious to the item or other interconnecting
maté¢rial. However, preservatives for inaacessible inside
surfgces 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 dontainer.
Closures and seals, when used to maintain'a stptic 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
letters cautioning that ah(inert gas blanket
used. The required pressure range also shall b
on the item or container.

in bold
has been
e marked

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
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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 forpd Hieatt i
near a wplding operation may remain until system test-
ing is cgmplete, but shall be removed before facility
operations 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) starch, 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’ stich-that the barrier or wrap will not nnqﬂy be
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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 Vaporproof Barrier Material. Vaporproof bar-
rier materials shall be sealable, and the edge of the bar-
rier that normally will be opened at destination shall be
of sufficient area to permit at least two subsequent [seal-
ing operations. When maximum vapor protectipn is
required, barrier material shall meet the maximum vyater
vapor transmission rate of 0.05 g/100 lin.” per
required by ASTM E96, Test Methods for Water
Transmission of Materials, Procedure E, and sh
packaged with an approved desiccant. Vaporproof| bar-
rier material should be coloredtocontrast with the rhate-
rial on which it is used.

306.3 Desiccants.¢ Desiccants shall be used within a
vaporproof barrier when condensation or high humjidity
could damage andtem by corrosion, mold, or mﬂew.

Desiccants¢shall consist of nondeliquescent, nonglust-
ing, chemically inert, dehydrating agents. The folloying
criteria shall apply:

(a)_The desiccant bag shall be made of punctpre-,
tears,»and burst-resistant material.

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

(c) The reactivation temperature and time shall 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 reakhed
its absorptive capacity for water vapor.

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

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. Vaporproof bar-
rier materials used with desiccants constitute another

(f) Waterproof and vaporproof 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 vaporproof seal. Weld end preparations,
after capping, shall be covered with a waterproof and
vaporproof seal.
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(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.

(1) 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:

U=16A+XD [§0)]
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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
Al = area of barrier, ft* (m2 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)

= volume within barrier in in. or ft* (cm® or m?)

= 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

3

> <

NOTE: A desiccant unit is that quantity of desiceant,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.

()| A humidity indicator shall bé included in every
watgrproof and vaporproof gnyelope containing desic-
cant| As applicable, the indicator shall be located behind
insppction windows or{mmediately within the closing
edgg, face, or cover ofithe barrier and, as far as practical,
fron} the nearest unit 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-

(3) Fiberboard boxes shall be securely chjsed with
a water-resistant adhesive applied to the entife 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, lengthwisez(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 usgd where
protection from shock and vibration is requjred. The
cushioning materials shall have sufficient stfength to
perform this function.

Selection of cushioning material shall be bas¢d on the
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,

ited to;the fuuuwiug.

(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

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-1-2017

(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) To
or both,
provide
tainer ha

maintain proper identification and instructions;
during shipping, receiving, and storage and to
for identification after the outside of the con-
s been removed, the item and the Oufside 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.
vith
ible.
bcial
pre-
least

(4) Container markings shall be applied
waterproof ink of,paint in characters that are leg
When informdtion relative to handling and sp
instructions isrequired, such information shall be
ceded by the'word CAUTION in letters that are at
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 follo
information:

(-a) destination
(-b) return address

ving

(-c) package numbers showing the purchase
order number, followed by the package number angl the
total number of packages

(-d) material identification number

(-e) handling instructions (e.g., Fragile, Cenfer 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.

54

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.
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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-
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ments of section 400 of this Subpart.
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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.

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.

Transportation Requirements

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-
g delicate 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 openingd 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.
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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
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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-
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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 through 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 siumilar to those described for Level B items but
.. with additional requirements such as temperdture and
503.3 Conditional Release. If the nonconformance 1. quure . .. REF oL
. 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 afd 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-1-2017

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<hot
in close proximity to important nuclear facility items.

603.4 Identification. 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
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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
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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.

59
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SUBPART 2.3
Quality Assurance Requirements for Housekeeping at
Nuclear Facilities

100 GENERAL timing for implementation of the zone designations ghall
This Stibpart provides housekeeping requirements for be as required by the need for cleanness.
the contfol of work conditions and environments that Zones
can .affe t the quality of import.ant parts of a nuclear Restriction List I I ol v N
facility. It supplements the requirements of Part I and _— — — N\ —
shall be fised in conjunction with applicable sections of Clothing change Yes  No™ No No Np
Part I when and to the extent specified by the organiza- Clean gloves, shoe  Yes tYes” No  No  Np
. . . . covers, head
tions invioking this Subpart. coverin
&
Filtered air Yes No No No Np
200 GENERAL REQUIREMENTS Material pre- Yes  Yes No No Np
cleaning
Housekeeping encompasses activities related to the Material Yes Yes Yes No Np
control of cleanliness of the site area, the facility, materi- accountability
als, and pquipment and fire prevention and protection, Persopnehy Yes  Yes Yes No Np
including collection and disposal of combustible mate- U accounitability
. . . s&/of tobacco or Yes Yes Yes Yes Np
rial and ¢lebris, control of access to areas, and protection Siting
of equipinent. Housekeeping activities shall include doc-
umented methods and techniques for control of the site (a) Zonel. Areas requiring the highest order of clean-
area, thelfacility, and the materials and equipment being ~ "ness shall be equipped with a clean clothing chhnge
incorporpted in the facility to preserve the requisite qual-’  facility at the vestibule or entrance. Such areas phall
ity of theitems being constructed or installed. Personnel ~ provide for complete outer change of clothing by pefson-
working|in zone-controlled areas shall be familiar-with ~ nel, including the use of shoe covers, head covers] and

the nece
applicab
be used

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

g and procedure preparation shall be in accor-
th the requirements,of the Introduction to this

gloves to protect all equipment surfaces from oufside

contamination. Material entering this zone shall
been appropriately cleaned prior to entry.

(b) Zone 1I. Intermediate cleanness requirements

restrictive than Zone I, but where foreign matter
have detrimental effects.

have

less
may

(c) Zone IIl. Areas less restrictive than Zones I afpd II,

Part (Patft II). Procedures, and instructions shall contain ~ but requiring access control over personnel|and
sufficienf detail to provide for control of the site area, = materials.

the facility, and thematerials and equipment being incor- (d) Zone IV. Areas where it is desired to regulatp the
porated fin the facility to preserve the requisite quality = yse of tobacco and eating of food for material and equip-
of the item béing constructed or installed. Procedures ment protection or for health and fire hazards.

and inst

ugtions providing for the control of site areas,

site prepé

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
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(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
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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-
ly clean and orderly so that construction activity
proceed in an efficient manner that will prodiice
maintain quality in conformance with specified
irements. Where large accumulations ofsmaterials

ill adversely affeet 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 treatingyshall 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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(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-1-2017

(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 records as
required by code, standard, specification) ‘et prpject
procedures.

62


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

ASME NQA-1-2017

PART Il, SUBPART 2.5

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

100 GENERAL

This Subpart provides amplified requirements for
instgllation, inspection, and testing of structural con-
cretq, structural steel, soils, and foundations. It supple-
menjs the requirements of Part I and shall be used in
conjhinction with applicable sections of Part I when and
to thie extent specified by the organization invoking this
Subpart.

101 | Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as they are used
in tHis Subpart.

class
desi

of concrete: identifies each individual concrete mix
bn.

corrdlation testing: comparison testing of two samples
obtajined from the same batch of concrete but from differ-
ent gampling locations. Usually performed to_check or
conffrm the effects of a conveyance system,(stich as a
punijp system, on plastic concrete propefties specified
at the point of placement.

curing: the process of maintaining a-satisfactory moisture
contpnt and a favorable temperaturé in concrete during
hydfation of the cementitious materials so that desired
proplerties of the concrete(are-developed.

delivery point: the point©f discharge from a bulk concrete
deliyery container. Fhese containers include a truck mix-
ing finit/ready-mix‘truck, truck-agitating unit, or non-
agitating unit«For sampling purposes, delivery point
and placemént point can be considered coincident when
no gonveyance system is used or if correlation testing
showswmo-significant change to the concrete properties

folldwihe_convevance
ollowing—corveyanee:

these tests must be taken from the lotor batch qf materi-
als supplied and used at the sitejof’construction.

concrete
oncrete,

mixing point: the point of dischatge of plastic
from a central mix planf: For truck-mixed ¢
the mixing point and_delivery point are dgfined as
coincident. When a truck agitator unit is us¢d in the
transit of concrete, \the delivery and mixing points are
considered coineident when
(a) the delivery point is not more than a diktance of
2 mi (3.22.kn1) and a maximum time of % hr |n transit
from the ‘mixing point
(b)~the delivered concrete commences to He placed
within a maximum time of % hr from the time the trans-
porting vehicle arrives at the delivery point
When a nonagitating unit is used, the delivpry point
and mixing point shall not be considered coirjcident.

nonagitating unit: containers, mounted on truck$ or other
vehicles, for delivering central-mixed concretef not con-
structed or equipped to keep the mass of copcrete in
motion in the container.

NOTE:
units.

“Buckets” are not considered as nonagitatinig delivery

placement point: the point of discharge of plastiq concrete
into the forms. Except for pumped concrete, the place-
ment point and the delivery point are considergd coinci-
dent when 5 min or less is used in transit of thg concrete
from the delivery point to the placement point{ Correla-
tion testing may be employed to demonstrate tlat place-
ment point and delivery point of pumped corfcrete are
coincident.

qualifimh'nn tests: tests Pprfnrmpd to rln;a]ifv he 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 this Subpart 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) e

ified in para. 601
(i) foundation underpinning

300 REQUIREMENTS

Measyres shall be established and implemented for
documenting installation, inspection, and testing activi-
ties to verify conformance to specified requirements.

301 PlaIEning and Procedures

Planni
dance w|

g and procedure preparation shall be in accor-
th the Introduction to Part IL

302 Corn

Measyring and test equipment used to implement the
requirenjents of this Subpart that affect quality shall be
controlled, calibrated at specific periods, adjusted, and
maintaihed to required accuracy limits peryPart I,
Requirethent 12. This includes, but is not*limited to,
thermomnjeters, balances, scales, air entrdintent meters,
volumettic buckets, field measuring. 'devices, pressure
gages, aind torque wrenches.

trol of Measuring and Test Equipment

303 Lahoratory Testing

Laborgtory operations.and testing associated with
concrete|and soils shall/be controlled using a quality
assurande program..Such testing laboratories shall con-
form to ASTM C1077 and D3740.

400 P1IECONSTRUCTION VERIFICATION

ASME NQA-1-2017

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 are mandatory unle 1rrent
mentary test data are available to establish fom-
plete confidence in conformance to specificatien require-
ments. The specifications shall identify the-reqyired
qualification tests and the frequency for their repetition.
The tests required for concrete, condtrete constituents,
materials for reinforcing systems, materials for|pre-
stressing systems, and welding \materials shall e in
accordance with the ASME Builer and Pressure Vessel
Code, Section III, Division 2:(ACI Standard 359).

Concrete mix designsshall be batched and mix¢d in
accordance with ASTM €94, Standard Specificatioh for
Ready Mix Concrete, or ASTM C685, Stanglard
Specification fof €oncrete Made by Volumetric Batdhing
and Continuous Mixing.

Normal, hieavyweight, and mass concrete mix degigns
shall be*proportioned in accordance with ACI 211.1,
Standatd Practice for Selecting Proportions for Nojmal,
Heavyweight, and Mass Concrete.

Lightweight concrete mix designs shall be prgpor-
tioned in accordance with ACI 211.2, Standard Practice
for Selecting Proportions for Structural Lightweight
Concrete. Lightweight concrete aggregates shall be ¢ual-
ified by tests for conformance with ASTM C330. When
splitting tensile strengths are required for lightweight
concrete mix, the methods given in ASTM C330 khall
be used. Additional tests may be required to qualify
materials for special application.

403 Construction Processes

Inspections shall be performed to verify that the
requisites for control of construction processes su¢h as
welding, structural bolting, mechanical splicing of [rein-
forcement, and concrete measuring, mixing, tgans-
porting, placing, and curing have been accomplighed.
These inspections shall include verification of the
following;:

(a) the process has been qualified as required

pre-

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

PART Il, SUBPART 2.5

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
}'n{r\ing lifts andwwhere fill is P]ahoﬂ against ov{c{-ing earth
o

Inppections and qualification testing of stockpiles or
borrpw pits shall be performed to verify conformance
to specified requirements. Qualification tests of soil fill
matgrials shall be performed for

(a) grain size analysis using ASTM D422

(b) moisture-density relationship of soil using
ASTM D698 or D1557

(c) maximum and minimum index density of soils
using ASTM D4253 and D4254

(d) liquid limit, plastic limit, and plasticity index of
soilg using ASTM D4318

(e} unified soil classification using ASTM D653,
D24§7, and D2488

Other qualification tests of soil fill materials may be
used when specified.

503

Ingpections shall be performed prior to compacting
opetfations to verify the adequacy of compacting equip+
ment. These inspections shall include the following:

(a} inspections to verify that compacting equipment
has gpecified weight, if applicable

(b) inspections to verify that the specified type of
equipment is available and in operating condition

(c] inspections of vibratory compaction equipment to
verify proper functionality and that the correct vibration
freqpiency setting is being used;.if specified

Placing and Compacting Equipment

504

Inbpections of preparations for fill placement shall
inclyde the following:

(a} inspections.to ensure compliance with site prepa-
ratign requiréments

(b} inspections to ensure that the subgrade surface is
withfin specified limits

(c|inspections to ensure that the subgrade is free of

Preplacement Preparations

slopes or adjacent to previously compacted fills
(e) proper location and installation of\underdrains,
where specified
(f) the compacting equipment makes the $pecified
number of passes over each lift and-that passep overlap
(g) heavy compaction equipment is not operdted adja-
cent to concrete until conerete has achieved the appro-
priate specified strengthiprior to being subjected to
compaction loads
(h) heavy compaction equipment does ndt exceed
maximum loads-specified for buried structurds
(i) moistufe’control during compaction

506 In-Process Tests on Compacted Fill

In-process tests shall be performed during the course
ofceonstruction to maintain control of soil compaction.
Alist of the in-process tests for soils is shown in [Table 506
of this Subpart. The need for each specific tesf shall be
established in the specifications. In-process tests shall
be performed more frequently if the test repults are
erratic, or if the trend of results or an apparejt change
in material characteristics indicates that the ffequency
should be increased.

600 INSPECTION OF FOUNDATION PILE AND

CAISSON CONSTRUCTION!
601 Piles

601.1 Pile Receiving, Handling, and Storage.
Inspections shall be performed to verify that the speci-
fied material has been received and to verify|the ade-
quacy and proper handling techniqueqd. These
inspections shall include the following:

(a) receiving inspection
(b) inspection of handling procedure to v¢rify that
proper lifting points and lifting techniques ar¢ used

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
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(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- A, B, C, or D, or ASTM D4253 whenever soil type visually changes or
mum index density of soils and D4254, as specified is otherwise questionable
Grain size ASTM D422 hydrometer or sieve, One for each density relationship test

as appropriate

Plasticity index ASTM D4318

Soil moisture ASTM D6938 or ASTM D2216,
as specified (ASTM D6938
shall be correlated to results
obtained using ASTM D2216)

Field density test ASTM D1556 or D2167, supple-

mented by ASTM D6938 or
D2937, as specified

Fines content ASTWD1140

One for each density relationship tgst
and when volume change
characteristics are questianable

One for each field density test and jwhen
moisture content'\Changes are
questionable

Test asyspecified in owner’s specifigation
with~the following as minimum:
(@)~ one for every 2,000 yd> of mpte-
rial placed for mass earthwork
(b) one for every 1,000 yd> of mite-
rial in relatively thin sections for cgnal
or reservoir lining

(¢) one for every 200 yd® to 300|yd>
of backfill in trenches or surrounding
structures

(d) at least one test for every liff of
compaction operations on mass
earthwork

(e) one test whenever there is a $uspi-
cion of the quality of moisture contfol or
effectiveness of compaction

One for each density relationship tgst
and every 100,000 ft? (9 290 m?

GENERAL NOTE:

These test frequencies shall be-considered minimum unless documentary test data are available to establish adejquate

confidencq in conformance with specification. frequirements.

proper gupport and lifting points are utilized, that  for cast-in-place concrete piles shall be inspected tq ver-

proper lifting technique isised to position the pile for  ify the following:

driving, land that the piletto be driven is undamaged (a) the specified pile hammer is being used afd is

and as specified operating at the required speed (blows/minute)|and
60112 Pile/Driving and Cast-in-Place Pile stroke, if SPeCIflgd . . .

Construction. _Rile’ driving and cast-in-place pile con- (b) the pile being installed is the specified typqand

. - . or length
structior] shall)be inspected to verify that the specified g - -
piles are|properly located from site baselines and eleva- (© . the pile is installed W,lthm specified to.l erances 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

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

specified

that pile driving equipment in compliance with

66

m—d—l—m—rbemM%—&ﬁd-m%e-éﬁp&%atter

and tip elevation, and that the blow counts are as

(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

(1) 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

PART Il, SUBPART 2.5

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

ars nce with

601.2.2 Concrete Placement in Cast-in-Place Piles
With Permanent Casing. Prior to concreting cast-in-
placg concrete piles, inspection shall be performed to
verify the following:

(a} the casing has not buckled or ruptured

(b} the casing is straight

(c] the casing is dewatered and cleaned to the tip
elevation

(d) the reinforcement is installed and positioned as
spedified and is secured against displacement during
condreting

(e] the volume of concrete used is consistent with the
estithated required volume

The placement of concrete in the pile casing shall be
insppcted to verify that it conforms with paras. 705 and
707 pf 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) the volume of concrete used is consistent with the
estithated required volume

(b} the method for withdrawing the dasing will not
cause separation of the pile concrete, nor, alter the posi-
tion|of the reinforcing steel

(c] the method for withdrawing.the casing during the
placing of the concrete maintains a level of concrete
sufficiently above the bottom'of the casing to avoid sepa-
ratiqn of the pile concrete; soil intruding or necking
down the concrete pile,and movement of the reinforcing
steel, if placed

(d) the placemient of concrete in the pile casing con-
forn}s with paras. 705 and 707 of this Subpart

(e] grouting pressure or compaction energy used to
forn} thépile is specified

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, Mpthod of

Testing Piles Under Static Axial Compressive [Load

602 Caissons

602.1

verify that

(a) caissons are corréctly located

(b) the caisson¢shaft is straight and plumb,
specified batter{and suitable means are emp
maintain the shaft diameter

(c) the’bottom of the caisson is at the specifipd eleva-
tion and is level, or is excavated in steps as nedessary to
provide level and uniform bearing over the full pase area

(d) there are no unacceptable voids, cavernsfor strata
of compressible material below the bottom of tHe caisson

(e) underreamed caissons have the specifiel 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
size and spacing

602.2 Caisson concrete construction
inspected in accordance with section 700 of this
Also, the performance of load testing and integ
ing shall be conducted in accordance with
requirements.

In addition, caisson concrete shall be insj
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 dewater¢d or that
approved means of placing concrete underwater are
employed

Caisson excavation shall be inspected to

or to the
loyed to

specified

shall be
Subpart.
rity test-
pecified

ected to

ibove 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.

ASME NQA-1-2017

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

(¢) Concrete pi]pq {prpraqf cast in p]ar‘p and pre-
stressed) shall conform to approved specifications used
in the mgnufacturer’s certification (e.g., ACI 543, Design,
Manufadture, and Installation of Concrete Piles), or as
specified.

700 INSPECTION OF CONCRETE CONSTRUCTION

701 General

Inspeg¢tion of concrete construction shall include
inspectiqn of preparations for concreting, as well as in-
process [inspections of concrete measuring, mixing,
transpofting, placement, curing, and protection to
ensure donformance to specified requirements. The
inspectiqn of pretensioning or post-tensioning systems
shall be included, if applicable. The inspection shall fol-
low A(QI Standard 311.4R, Guide for Concrete
Inspectign, and PCI MNL-116 and MNL-117.

702 Protection of Materials

Inspedtions shall be performed to verify the adequacy
and proper maintenance of material storage conditiens
and harldling techniques. These inspections shall
include the following:

(a) ingpection of cement storage facilities\to verify
weathertightness, cement temperature, and the absence
of lumpg, and review of records to verifyctype and age
of cement

(b) ingpection of aggregate stockpiles to verify that

(1) handling techniquesiafe not resulting in
segregatjon

(2) storage and handling adequately prevent con-
taminatipn with deletetiotis substances or mixing with
other agpregates

(3) ppecifiedtemperature and uniform moisture
control are maintained

(4) fise_ot/frozen materials is prevented

(c) in Pnnfinn of admixture storage and hnhrﬂing

proper operation of measuring, mixing, andjtyjans-
porting equipment in accordance with ACI [304,
ASTM (C94, and the NRMCA Plant Certificdtion
Checklist. These inspections shall include.the following:
(a) inspection of measuring facilities,for the spedified

accuracy of measuring, weighing, and-weight recording
devices to control the following:

(1) proportions of cemerit; water, and aggreg

(2) quantities of admiXtures

(3) aggregate moisture compensation

(4) mixing time

(5) temperature control, heating or coolir]
concrete

(6) methed ‘of adding water when batching“}ght-

tes

g of

weight aggregates in accordance with ACI Standardl 301

(b) inspection of central mix plant and truck mjxers
for wear of drum blades, availability of revoldtion
counter and water-measuring devices, proper spe¢d of
rotation, and ability to mix concrete completely in the
specified time.

704 Preplacement Preparations

Inspection of preparations for concrete placement
shall include the following:
(a) inspection of the compacted structural filll or
undisturbed soil to verify correct condition
(b) inspection and field testing, in accordance [with
the specifications of all structural fill, undisturbed|soil,
and rock surfaces that will be in contact with strucfural
concrete to verify surface cleanness, removal of loose
rock and free water, correct contour, and specified|sub-
grade condition
(c) inspection of previously placed concrete to verify
proper joint preparation
(d) inspection of formwork to verify
(1) correct location and configuration, dimens

accuracy _and praper line and orade of formwaork
I I [e)

onal

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
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(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

()i . . . .
opetjations to verify conformance to the requirements or
paral 712 of this Subpart
(g) inspection by use of a mandrel or similar device
to erjsure that the tendon conduits are open and remain
open during the concrete placing operation

(h) inspection of pretensioning load cells and pressure
gaggs for accuracy and calibration, if applicable

(i)| inspection of pretensioning system strand vises
for dleanness, proper lubrication, wear, distortion, and
cracking, if applicable
(j)| inspection of the pretensioning operation, if appli-
cable, to verify
(1) initial tensioning of each strand to eliminate
slack and to provide a uniform initial stress condition
in all strands prior to final stressing
(2) proper measurement and correlation of jack
prespure (or load cell reading) and strand or tendon
elongation
(3) proper correction for elongation losses, duelto
strand slippage in the rises and movement of anchiorage
abuj‘ments

(k] inspection of groundwater control, as.specified

(I)] inspection for embedments

Dpcumentation of the inspectionswrequired by (a)
thropigh (1) shall be verified as beifig)complete and indi-
catirjg that all inspection results are satisfactory.

705| Concrete Placement

Ingpection of conerete placement shall be performed
to verify the following:

(a} specified:tests of concrete have been performed

(b} adherenee to specified requirements for class of
congdrete; time of placement from batching, mixing revo-
lutiqns¥ate of placement, lift height, placing sequence,

PART Il, SUBPART 2.5

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-
i ion joi hall be explored
by physical removal of concrete, if necessary, [to deter-
mine the extent of such voids or contamination}. Appro-
priate repairs shall be made. Noncosmetic'repgirs, such
as those extending behind reinforcément or glamaged
induced by loading or other typ&>ef stress, sHall be as
directed by the responsible désigh organizatipn if not
covered by approved repair procedures.

707 Curing

Qualification teésts’shall be performed on liquid
membrane forming curing compounds apd sheet
materials fof,concrete curing for compliance with
ASTM C309"or ASTM C171, as applicable.

Inspections shall be performed throughout fhe speci-
fied curing period to verify the following:
(a)\correct curing method is used, i.e., use of ponding,

fog’spray, wet burlap, curing compound, or othher meth-
ods in accordance with specified requirement

(b) concrete is kept continuously, i.e., not perjiodically,
wet during the entire curing period, if one of the wet
curing methods is used

(c) membrane curing compounds are sps
approved for use prior to application

(d) curing temperature is maintained within
limits during the entire curing period

(e) shoring and forms are left in place, angl precast
concrete members are left in the forms until|concrete
has reached specified strength necessary to preflude the
possibility of damage from construction loads

(f) concrete test cylinders are subjected to fhe same
curing process as the placed concrete when fi¢ld-cured
cylinders are required to evaluate curing met]\ods

cifically

specified

708 Stress Transfer of Pretensioned Membeis

If applicable, inspections shall be performed
the following;:

(a) the concrete qh'p'ngl'h as indicated by t

to verify

st cylin-

concrete temperature, arnd 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
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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 establish adequate confidence in conformance of materi-
als to specified requirements:
(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

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

H M - - pu H N N pu |
COrrosiqrr oot g compouna;pPrror—to—tenaoth

installation. (5) lightweight particles

(c) thd tendons are tensioned (from both ends if so (6) specific gravity and absorption

specified) in accordance with the specified prestressing (7) Los Angeles abrasion
(8) potential reactivity

sequencg.
(d) thgre is proper measurement and correlation of (9) soundness

jack pregsure (or load cell reading) and tendon elonga- The reduction of frequency of testing must be docu-

tion as wWell as proper correction for elongation, or pre- mented, and referenced documentation must be r¢pre-

stress segting losses. sentative of the material currently being certified [with
(e) thd anchorage details (buttonheads, friction grip, the res.u%ts of prior testing: o

wedge grip, threaded, etc.) are in accordance with the Additionally, mixipg\water and ice, if not potable,

specified requirements both prior to and after shall be tested per the requirements and fre.qt.lenc:les of

tensionitlg. ASTM C1602, Standard Specification for Mixing Water

Used in the Prdduiction of Hydraulic Cement Condrete,
for effect on ‘€ompressive strength, deviation on |time
of set, chloride content, sulfate content, total dissqlved
solids,-and alkalies.

Inéprocess tests shall be performed more frequently
if test results are erratic or if the trend of results indifates
an apparent change in material characteristics.

In-process tests shall be performed on samples offcon-

(f) the grouted tendon ducts are free from excessive
moisturg prior to grouting. The grout material and the
grouting operation are in accordance with specified
requiremnjents.

710 Shipping and Handling of Precast Concrete
Members

Inspedqtions shall be performed prior to and durinng) crete aggregates designated for construction uge to
erection [to verify that ensure they conform to specifications prior to use. [Peri-

(a) mgmbers are handled only by means of approved odic correlation tests shall be conducted to ensur¢ the
devices gt designated locations or pick-up points uniformity of the concrete aggregates is maintained from

(b) suftable foundations are provided for storage of ~ aggregate supply source to concrete batch plant.
precast hembers Samples for in-process tests of concrete shall be thken

following the procedures of ASTM C172, except as
defined herein regarding location of sampling. No Water
or other ingredients may be added to any concrete hatch
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 in-pr¢cess
test samples of plastic concrete shall be perform¢d at
the placement point or other points coincident thereto.

For sampling purposes, delivery point and placefnent
In-profess tests shall be performed during the course ~ point can be considered coincident when placemgnt is

D a e wheelbarrow. Qr b et _and me Q Q Vey-

(c) sta
battens
bearing

ked members are separated dnd supported by
placed across the full width of the designated
boints

(d) crgcking, spalling, ahd/other defects caused by
shipping and handling/of the precast members do not
exceed the specified limits

stressed, and precast concrete. The tests that are required ~ ance to the forms does not exceed 5 min or when correla-
and the frequency shall be in accordance with the ASME  tion testing shows no significant change to the concrete
Boiler and Pressure Vessel Code, Section III, Division 2 properties following conveyance (1-in. maximum vari-
(ACI Standard 359) and Code Requirements for Nuclear ~ ance in slump; 1.0% maximum variance in air content).
Safety-Related Concrete Structures (ACI 349-06) and Where conveyance systems with the potential of sig-
Commentary (ACI Standard 349), except as follows: nificantly altering concrete properties are employed, cor-

The ASME Boiler and Pressure Vessel Code,  relation testing shall be conducted daily to establish
Section III, Division 2 (ACI Standard 359) test frequen-  concrete properties needed at the delivery point to pro-
cies for the following tests shall be considered minimum,  vide concrete as specified at the point of placement.
unless current documentary test data are available to ~ Correlation testing shall be repeated whenever the
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equipment or conveyance delivery configuration signifi-
cantly changes or whenever concrete quality is in
question.

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.

PART Il, SUBPART 2.5

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
materials are used, proportioned properly, placed cor-
rectly, and cured properly to achieve the specified com-
pressive strength.

803 Assembly and Erection

712 Wechanicat Sptice Testing

The mechanical splice testing for permitted splice sys-
temg shall be done in accordance with the requirements
of thie ASME Boiler and Pressure Vessel Code, Section III,
Divikion 2 (ACI Standard 359) and Code Requirements
for [Nuclear Safety-Related Concrete Structures
(AC] 349-06) and Commentary (ACI Standard 349).

713

Welded reinforcing bar splices shall be subject to the
requirements of para. 805 of this Subpart, except that
provfisions of the ASME Boiler and Pressure Vessel Code,
Sectjon III, Division 2 (ACI Standard 359), shall also

apply.
714

B¢nding of reinforcing bars shall comply with provi-
siony of the ASME Boiler and Pressure Vessel Code,
Sectjon III, Division 2 (ACI Standard 359), subsubarticle
CC-4320. Field bending of bars partially embedded~in
set cpncrete shall not be permitted except as specifically
appfoved by the responsible design organization.

Welded Reinforcing Bar Splices

Bending of Reinforcement

800| INSPECTION OF STEEL CONSTRUCTION

801

Stfuctural steel qualificatipn shall be documented by
facturer’s certification showing conformance to

General

Inbpection of steel™construction in accordance with
the |[AISC 360 Specification for Structural Steel
Builglings, shallinclude inspection of assembly and erec-
tion [operations, fastening or connecting operations such
as hligh‘strength bolting and welding, and finishing
opetfations such as cleaning and protective painting or
coating.

Inspection of steel construction shall include inspec-
tion of related items, such as anchor bolts and baseplates,
that may be part of the supporting structure and
installed as part of the structural concrete work.

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

71

Assembly and erection operations shall, be iLlspected
to verify compliance with installation_procedures and
work instructions. Alignment operations shall he carried
out early enough and as often as is necessary a$ erection
progresses to ensure that specified\réquirementg are met.

Particular attention shall be'given to verificatjon of the
condition of contact surfaces of friction-type cofnections
and bolt hole alignment. Cotrection of fabrication errors
shall be closely controled to prevent correctiop of mis-
aligned holes by reaming in excess of AISC tdlerances.
Burning of bolt heles is not permitted. Equipnjent used
in connectingsoperations shall be inspected fto verify
conformaneewith specification requirements. Hor exam-
ple, air_compressors shall be of sufficient capacity to
maintain the required operating pressures fqr impact
toels.

Control and monitoring of type of contac} surface

coating (to provide adequate friction in slijp critical
joints) shall be conducted.
804 High-Strength Bolting

Installation of high-strength bolts shall be fin accor-

dance with Research Council on Structural Connections
(RCSC), Specification for Structural ]oirlltzl using
ASTM A325 or A490 Bolts and with AISC N690,
Specification for Safety-Related Steel Strucfures for
Nuclear Facilities. Manufacturer’s certificationg for bolt-
ing materials shall be provided with each lot feceived.

For snug-tight installations, the inspector shpll verify
that proper bolting materials are used and tha} all plies
of metal are brought together. Snug conditior] shall be
verified by checking 10% or a minimum of twp bolts at
each connection, whichever is greater.

For fully tensioned connections, a calibrated
measuring device shall be required at all job

tension-
sites. As
demon-
strate that required tension is achieved by the specified
or selected installation method being employed.
Procedures for verifying tension installation and
establishing a job inspection torque for checking installa-
tions in question shall be as given in the AISC document
referenced 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.
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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
torque wrench inspection of completed connections.
Connection points shall be visually inspected for the
following items:

(a) boks—are = eha —
the bolts|being flush with or outside the face of the nuts

(b) cofrect type bolt is used as indicated by the manu-
facturer’s marking on the head

(c) torgue has been applied as indicated by the bur-
nishing ¢r peening of the corners of the nut

(d) tugning elements are on the correct face; properly
sized wqshers are used when required

Bolt t¢nsion inspection shall be as specified in the
RCSC Specification and with AISC N690, Specification
for Safety-Related Steel Structures for Nuclear Facilities.
In addit{on, during the initial phase of bolting opera-
tions, all bolts tightened by each bolting crew shall be
checked juntil the results are consistently acceptable.

804.2| Inspection Tools and Procedure. Hand torque
wrenchgs used for inspection shall be controlled in
accordarjce with Part I and shall be calibrated at least
weekly, nore often if deemed necessary. Impact torque
wrenchep used for inspection shall be calibrated at least
twice dalﬁy. Feeler gauges used for inspection of direct-
tension indicators shall be controlled.

805 We

Inspeqtion of structural steel welding shall’be per-
formed ih accordance with the provisionstef Section 6.0
of AWS|D1.1, Structural Welding Cede— Steel. This
inspectign shall include visual exandination of prepara-
tions, w¢lding processes, postwelding operations, and,
if deemgd necessary, some NDE inspections that are
appropriate to the application. Prior to welding, verifica-
tion of welding proceduréand welder qualification shall
be docurnented and shall include all essential variables
identified in the procedtres. In-process inspections shall
include 3cceptability of environmental conditions, joint
fit-up paior tovstart of welding, preheat and interpass
temperature fequirements, filler metal, control of distor-

tjon, po tureld heat treatment _and r‘]pnhihg ror}nirn-

ding

ASME NQA-1-2017

900 DATA ANALYSIS AND EVALUATION
901 General

Procedures shall be established for processing inspec-
tion and test data and their analysis and evaluation.
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

test

that include inspection and.test data, together
report of data analysis and/@valuation, shall be provi
as specified in section 1000 of this Subpart. Wher
data are found to not’ meet acceptance criteria,

shall be taken to<assess the implications of such|
take appropriate/corrective and preventive measufes.

902 Concrete and Mechanical Splice Test Data
Evaluation and Analysis

902.1 Evaluation of Concrete Test Results. Standard
deviation data shall be developed, evaluated, and main-
tained for permanent records in accordance with
ACI Standard 214. Concrete quality and acceptance 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 results sh4ll be
in accordance with ASME Boiler and Pressure Vpessel
Code, Section III, Division 2 (ACI Standard 359).

902.3 Evaluations of Aggregate Test Results. When
any aggregate tests specified fail to meet the spedified
requirements, two additional tests shall be made from
samples of the same lot of aggregate. If one or [both
of the two additional tests fail to meet the spedified
requirements, the data shall be submitted to the regpon-
sible engineering organization for evaluation and correc-
tive action.

ments. Procedures shall be established to control the
purchase, receiving, distribution, storage, and use of
welding electrodes.

Weld repairs necessitated by visual or nondestructive
examinations shall be made in accordance with the pro-
cedure used to perform the original weld or a qualified
repair procedure and reinspected by the same method
that disclosed the repairable defect. All weld repairs
necessitated by nondestructive examination shall be
documented.

72

905 Steel Construction lest Data Evaluation and
Analysis

This data shall be evaluated for conformance to project
specifications of the AISC M011, Manual of Steel
Construction and AWS D1.1, Structural Welding
Code — Steel.

904 Soils Test Data Evaluation and Analysis

This data shall be evaluated daily during progress of
the work for conformance to project specifications. The
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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
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

PART Il, SUBPART 2.5

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

soild are fully compacted or consolidated to contours
and |the grades specified. When statistical methods are

retained with other project records as required|by code,
standard, specification, or project procedures.
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SUBPART 2.7
Quality Assurance Requirements for Computer Software for
Nuclear Facility Applications

100 GENERAL

This Subpart provides requirements for the acquisi-
tion, deyelopment, operation, maintenance, and retire-
ment of poftware. The appropriate requirements of this
Subpart shall be implemented through the policies, pro-
cedures, |plans, specifications, or work practices, etc.,
that proyide the framework for software engineering
activitie§. This Subpart supplements the requirements
of Part I gnd shall be used in conjunction with applicable
Requirerhents of Part I when and to the extent specified
by the ofganization invoking the Subpart.'

101 Software Engineering

The scppe of software engineering activities includes
the folloping elements, as appropriate:

(a) software acquisition method(s) for controlling the
acquisitipn process for software and software services

(b) software engineering method(s) used to manage
the software life-cycle activities

(c) application of standards, conventions, andcother
work practices that support the software life/cyele

(d) coptrols for support software used to develop,
operate, jand maintain computer programs

102 Defiinitions

acceptande testing, also known (@s)software validation: the
process ¢f exercising or evaluating a system or system
compongnt by manual efiatitomated means to ensure
that it safisfies the specified requirements and to identify
differendes between expected and actual results in the
operating envirgnient.

baseline: q spécification or product that has been formally
reviewed and agreed upon, that thereafter serves as the

change control? an element of configuration madagement
consisting of the evaluation, coordinationsapprovpl or
disapproval, and implementation of charigesto configu-
ration items after formal establishment;of their configu-
ration identification.

configuration item:* a collectionvof hardware or softpvare
elements treated as a unit fofithé purpose of configura-
tion control.

configuration managementi(software): the process of identi-
fying and defining the configuration items in a syptem
(i.e., software andhardware), controlling the releasq and
change of these items throughout the system’s life dycle,
and recording and reporting the status of configuration
items and.¢change requests.

contrelPoint: a point in the software life cycle at which
specified agreements or controls (typically a tept or
feview) are applied to the software configuration ifems
being developed, e.g., an approved baseline or release
of a specified document or computer program.

line,
fom-

error: a condition deviating from an established base
including deviations from the current approved
puter program and its baseline requirements.

operating environment: a collection of software, firmyvare,
and hardware elements that provide for the execiition
of computer programs.

regression testing:? selective retesting to detect e
introduced during modification of the computer
gram or to verify that the modified computer pro
still meets its specified requirements.

rors
pro-
Pram

software design verification: the process of determining if
the product of the software design activity fulfilly the
software design requirements.

software development cycle? the activities that begin jwith

basis for use and further development, and that can
be changed only by using an approved change control
process.

! 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.
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the decision to develop a software product and end
when the software is delivered. The software develop-
ment cycle typically includes the following activities:

(a) software design requirements

(b) software design

(c) implementation

% 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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(d) test
(e) sometimes installation

software engineering:*

(a) the application of a systematic, disciplined, quan-
tifiable approach to the development, operation, and
maintenance of software; that is, the application of engi-
neering to software

(b) the study of approaches as in
softupare—tife-cyete-~theperiod-oft atbeg S
a software product is conceived and ends when the
softyvare is no longer available for use. The life cycle
typigally includes a concept phase, requirements phase,
design phase, implementation phase, test phase, instal-

(@)

OCr O C pey v

latio
phas
may|
the §

softu
men|
or if
Cros
Aidg
codgd
blers
and

systa
tion
asso|
test

expe
such
comj

testi
(a
Or s)
(b
(c
(i.e.,
ordd
and

test

n and checkout phase, operation and maintenance
e, and, sometimes, retirement phase. These phases
overlap or be performed iteratively, depending on
oftware development approach used.

are tool* a computer program used in the develop-
f, testing, analysis, or maintenance of a program
s documentation. Examples include comparators,
-reference generators, compilers, CASE (Computer
d Software Engineering) tools, configuration and
management software, decompilers, disassem-
, editors, flowcharters, monitor test case generators,
timing analyzers.

m software:* software designed to enable the opera-
and maintenance of a computer system and its
riated computer programs.

ase: a set of test inputs, execution conditions,)Jand
cted results developed for a particular ‘gbjective,
as to exercise a particular program path'or'to verify
bliance with a specific requirement.

g (software): the process of

operating a system (i.e., software and hardware)
r'stem component under specified conditions
observing and recordifigjthe results

making an evaluation of some aspect of the system
software and hardware) or system component in
r to verify that)itsatisfies specified requirements
to identify efrors

plan (proceduire): a document that describes the

app

oach towbe’followed for testing a system or compo-
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baseline documents that are to be maintained as records,
in accordance with Part I, Requirement 17. Although
multiple documentation requirements are specified
within this Subpart, they can be provided as separate
or as combined documents.

202 Verification

elements,
d bed - define the
control points and associated reviews. Reviews of soft-
ware shall ensure compliance with the @pproyved soft-
ware design requirements. Although multiple review
requirements are specified within ‘this Subpart, the
reviews may be performed and-decumented s¢parately
or combined, as appropriate)to’ the defined [software
engineering method. The following two revfiews are
required:

(a) One review shall consider the requirements
related to the actjvities of preparing the compputer pro-
gram for acceptance testing. This review can|be com-
bined with of.be part of the software design vefification.

(b) Theyother review shall provide assuranke of the
satisfagtory completion of the software devglopment
cyclesincluding acceptance testing. This reviepv can be
combined with or be part of software design vetification.
Individual(s) familiar with the design detail and the
intended use of the computer program shall befincluded
in the review.

Reviews shall identify the participants and fheir spe-
cific review responsibilities. Documentation ¢f review
comments and their disposition shall be retaihed until
they are incorporated into the updated softwgre. Com-
ments not incorporated and their disposition| shall be
retained until the software is approved for uge. When

The appropriate software engineering

nentl Typical contents identify the items to be tested,
tasks tobe performed, and responsibilities for the testing

review alone is not adequate to determine if
ments are met, alternate calculations shall be
tests shall be developed and integrated into t}
priate activities of the software development

Tests performed in support of a review cary
to complement acceptance testing. The tests

require-
used, or
e appro-
bycle.

be used
and test

results shall be included in the acceptance testing docu-

mentation. Such tests shall be subjected to
criteria as the acceptance tests. These tests do n
tute for performing the comprehensive, end of

he same
bt substi-
develop-

ment, acceptance test.

activities.

200 GENERAL REQUIREMENTS

The following general requirements shall be applied
to the software engineering elements described in
para. 101 of this Subpart.

201 Documentation and Records

The appropriate software engineering elements,
described in para. 101 of this Subpart, shall define the

75

203 Software Configuration Management

Software configuration management includes, but is
not limited to, configuration identification, change con-
trol, and configuration status control. Configuration
items shall be maintained under configuration manage-
ment until the software is retired.

The appropriate software engineering elements,
described in para. 101 of this Subpart, shall identify
when configuration baselines are to be established.
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203.1 Configuration Identification. A labeling sys-
tem for configuration items shall be implemented that

(a) uniquely identifies each configuration item

(b) identifies changes to configuration items by
revision

(c) provides the ability to uniquely identify each con-
figuration of the revised software available for use

203.2 Configuration Change Control

ASME NQA-1-2017

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 the resnlts of the evaluiation

(a) ThEsoftware conliguration change control process
shall include
(1) fnitiation, evaluation, and disposition of a

(2) kontrol and approval of changes prior to
implementation
(3) fequirements for retesting (e.g., regression test-
ing) and|acceptance of the test results
(b) A [software baseline shall be established at the
completion of each activity of the software design pro-
cess. Approved changes created subsequent to a baseline
shall be pdded to the baseline. A baseline shall define
the mostfrecently approved software configuration. Con-
figuration items to be controlled as part of the baseline
shall include, as appropriate
(1) glocumentation (e.g., software design require-
ments, instructions for computer program use, test
plans, arjd results)
(2) pomputer program(s) (e.g., source, object,
backup files)
(3) $upport software
(c) Changes to software shall be formally docu-
mented. [The documentation shall include
(1) & description of the change
(2) the rationale for the change
(3) the identification of affected software baselines
The cHange shall be formally evaltiated and approved
by the ofganization responsible for the original design,
unless an alternate organization has been given the
authorifly to approve thetchanges. Only authorized
changes |shall be made”to- software baselines. Appro-
priate vdrification activities shall be performed for the
change. [The change-shall be appropriately reflected in
documentationpand traceability of the change to the
software desigh requirement shall be maintained.
Appropijiate-acceptance testing shall be performed for
the change:

203.3 Configuration Status Control. The status of
configuration items resulting from software design shall
be maintained current. Configuration item changes shall
be controlled until they are incorporated into the
approved product baseline. The controls shall include a
process for maintaining the status of changes that are
proposed and approved but not implemented. The con-
trols shall also provide for notification of this informa-
tion to affected organizations.

76

(b) When the problem is determined to be an grror,
the method shall provide, as appropriate, for
(1) how the error relates to appropriate softvare
engineering elements
(2) how the error impacts past.and present upe of
the computer program
(3) how the corrective action impacts prevfious
development activities
(4) how the users aremetified of the identified ¢rror,
its impact, and how to aveid the error, pending imple-
mentation of corrective actions
The problem réporting and corrective action pr
shall address.the appropriate requirements of P
Requirement ‘16.

cess
rt I,

300, (SOFTWARE ACQUISITION

Software acquisition includes software or softpvare
services procured in accordance with Part I, or othefwise
acquired for use in activities within the scope of Pprt I.

301 Procured Software and Software Services

Part I, Requirements 4 and 7 for items and seryices
shall be applied to the procurement of software| and
software services. The Purchaser shall be responsible
for the appropriate requirements of this Subpart fipon
acceptance of the software or related item (e.g., progfam-
mable device). Procurement documents shall identify
requirements for Supplier’s reporting of software efrors
to the Purchaser and, as appropriate, the Purchaser’s
reporting of software errors to the Supplier.

302 Otherwise Acquired Software

Part I, Requirement 7, and Part II, Subpart 2.14,
Quality Assurance Requirements for Commercial Grade
Items and Services, shall be applied to acquired softpvare

athas v d 3 gram
consistent with Part I of this Standard for use in its
intended application. This includes computer programs
not obtained using the procurement requirements of
Part I, such as freeware, shareware, and computer pro-
grams from corporate repositories.

Otherwise acquired computer programs whose
results are verified with the design analysis for each
application as specified in Part I, Requirement 3,
para. 401 are excluded from the requirements of Part II,
Subpart 2.14.
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Otherwise acquired computer programs shall be iden-
tified 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

(b) utilization of test plans and test cases as the
method of acceptance to demonstrate the capabilities
within the limitations

PART Il, SUBPART 2.7

analysis, shall be an integral part of the design. These
potential problems include external and internal abnor-
mal conditions and events that can affect the computer
program.

The software design shall be documented and shall
define the computational sequence necessary to meet
the software requirements. The documentation shall
include, as applicable, numerical methods, mathemati-
cal models, physical models, control flow, control logic,

(c] instructions for use (e.g., user manual) within the
limits of the dedicated capabilities

The dedication process documentation and associated
computer program(s) shall establish the current
base]ine.

Suybsequent revisions of the software shall be dedi-
catedl in accordance with this section.

400/ SOFTWARE ENGINEERING METHOD

Sdftware engineering method(s) shall be documented.
The [selected software engineering method shall ensure
that|software life-cycle activities are planned and per-
fornjed in a traceable and orderly manner.

The software design process shall be documented,
appfoved by the responsible design organization, and
confrolled. This process shall include the activities
desqribed in paras. 401 through 404.

401

Sdftware design requirements shall specify technical
and poftware engineering (i.e., para. 101 of this Subpart)
requirements, including security features (e.g. vulnera-
bility protection and cybersecurity).? Identify applicable
refefence drawings, specifications, codes, standards,
regulations, procedures, or instructions that establish
software design requirement-test, inspection, and
acceptance criteria. Security requirements shall be speci-
fied|commensurate with the tisk from unauthorized
acceps or use. The softwate-requirements shall identify
the ¢perating system, function, interfaces, performance
requirements, installation considerations, design inputs,
and |any design (constraints of the computer program.
Software desigh requirements shall be traceable
throughout.thte software life cycle. Software design
requirements shall be identified and documented and
theiy selection reviewed and approved.

Software Design Requirements

tures, and the applicable relationships betwgen data
structures and process structures. Thisydocumentation
may be combined with the documentation of|the soft-
ware design requirements or the cemputer program list-
ings resulting from implementation of the poftware
design.

data tlow, process tlow, data structures, pro‘E’Fs struc-

402.1 Software DesignVerification. Softwalre design
verification shall evaluate the technical adequdcy of the
design approach and’énsure internal completeness, con-
sistency, clarity, @nd correctness of the softwate design
and shall vefify that software design is traceable to the
software design requirements. Software design| verifica-
tion shall‘include review of test results. The[software
designyverification shall be completed prior tojapproval
of the computer program for use. The requiregnents for
the software design verification activity shall pe docu-
mented in the software engineering method.

Software design verification shall be perforfned by a
competent individual(s) or group(s) other than those
who developed and documented the original dpsign but
who may be from the same organization. Thig verifica-
tion may be performed by the originator’s sypervisor,
provided

(a) the supervisor did not specify a singular design
approach or rule out certain design considerafions and
did not establish the design inputs used in the design, or

(b) the supervisor is the only individual in the organi-
zation competent to perform the verification

Cursory supervisory reviews do not satisfy fhe intent
of this Standard.

The results of verification shall be documerjted with
the identification of the verifier indicated. Software veri-
fication methods shall include any one or a conbination
of design reviews, alternate calculations, and tests per-
formed during computer program developnjent. The

402 Software Design

An integral part of software design is the design of a
computer program that is part of an overall system.
Thus, the software design shall consider the computer
program’s operating environment. Measures to mitigate
the consequences of problems, as identified through

3 See IEEE Std 7-4.3.2-1993, IEEE Standard Criteria for Digital
Computers in Safety Systems of Nuclear Power Generating
Stations.
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extent of verification and methods chosen are a function
of the complexity of the software, degree of standardiza-
tion, similarity with previously proved software, and
importance to safety.

403 Implementation

The software design shall be translated into computer
program(s) using the programming organization’s or
design organization’s programming standards and
conventions.
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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.

404 Acceptance Testing

The acceptance testing activity shall demonstrate that
the computer program adequately and correctly per-
forms all intended functions (i.e., specified software

ASME NQA-1-2017

to documented requirements. For those computer pro-
grams used in design activities, computer program test
procedures shall provide for ensuring that the computer
program produces correct results. For those computer
programs used for operational control, computer pro-
gram test procedures shall provide for demonstrating
required performance over the range of operation of the
controlled function or process. The procedures shall also
provide for evaluating technical adequacy through com-

design r¢quirements). Computer prograin tests incrud-
ing, as appropriate, software design verification, factory
acceptanjce tests, site acceptance tests, and in-use tests
shall be fontrolled.

Test r¢quirements and acceptance criteria for com-
puter prpgrams shall be provided by the organization
responsible for the use of the computer program and
shall include the following, as applicable:

(a) Software design verification testing shall demon-
strate th¢ capability of the computer program(s) to pro-
vide valld results for test problems encompassing the
range of|documented permitted usage.

(b) Computer program acceptance testing shall con-
sist of the process of exercising or evaluating a system
or systen component by manual or automated means
to ensur¢ that it satisfies the specified requirements and
to ident]fy differences between expected and actual
results i the operating environment.

(c) Infuse computer programs testing shall demon-
strate required performance over the range of operation
of the cantrolled function or process.

404.1| Test Coverage. Acceptance testing shall.dent-
onstrate| as appropriate, that the computer progtam
(a) properly handles abnormal conditions and ‘events
as well gs credible failures
(b) dops not perform adverse unintended functions
(c) dogs not degrade the system either by itself or in
combination with other functions.er ¢configuration items
Accepjtance testing shall be performed prior to
approval of the computer pfogram for use. Configura-
tion itenps shall be under.configuration change control
prior to gtarting acceptarnce testing. Acceptance testing
shall be planned and'\pérformed for all software design
requirenjents. AeCeptance testing ranges from a single
test of afl softwaré design requirements to a series of
tests pefforimed during computer program develop-
ment. Pefformance of a series of tests provides assurance

parison of test results from alternative methods, such
as hand calculations, calculations using compagable
proven programs, or empirical data and Anformgtion
from technical literature.

In-use test procedures shall be developed and docu-
mented to permit confirmation of @cceptable perfprm-
ance of the computer program in-the operating sygtem.
In-use test procedures shall be{performed after the fom-
puter program is installedsona different computer or
when there are significantChanges in the operating sys-
tem. Periodic in-use mantial or automatic self-checkf|tests
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.

The tést)plans, test cases, and test results shall be
docungented, reviewed, and approved prior to uge of
thexComputer program.

Test procedures or plans shall specify the folloying,
ds applicable:

(a) required tests and test sequence

(b) required ranges of input parameters

(c) identification of the stages at which testifg is
required

(d) criteria for establishing test cases

(e) requirements for testing logic branches

(f) requirements for hardware integration

(g) anticipated output values

(h) acceptance criteria

(i) reports, records, standard formatting,
conventions

Observations of unexpected or unintended repults
shall be documented and dispositioned prior tq test
result approval. Test results shall be evaluated by the
responsible authority to ensure that test requirenpents
have been satisfied.

and

ords

of correct translation between activities and proper func-
tion of individual modules. Testing shall include a com-
prehensive acceptance test performed in the operating
environment prior to use.

404.2 Test Plans and Procedures. The requirements
of this section apply to testing of computer programs
and, as appropriate, the computer hardware and
operating system.

Computer program test procedures shall provide for
demonstrating the adherence of the computer program
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shall be established and maintained to indicate the abil-
ity of the computer program to satisfactorily perform
its intended function or to meet its documented require-
ments. Test records shall include

(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
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(f) simulation models used, where applicable

(g) test problems

(h) results and applicability

(i) action taken in connection with any deviations
noted

(j) person evaluating test results

(k) acceptability

404.4 Acceptance Testing of Changes. The accept-

tem [component(s) still meets specified software design
requiirements.

405
A

Operation

ter the software is approved for use and installed
in the operating environment, the use of the software
shal] be controlled in accordance with approved proce-
durgs and instructions. These include, as appropriate

(a} application documentation (e.g., application log)

(b} access control specifications

(c] computer system vulnerability protections

(d) problem reporting and corrective action

(e] in-use tests

(f] the configuration change control process

406

The appropriate software engineering elements, as
desdribed in para. 101 of this Subpart, shall identify
how| changes to the software are controlled. Typically,
charjges are in response to any of thefollowing:

(a) enhancement requests from(the user community

(b} revisions to software based on software design
requirements

(c] changes to the operating environment and changes
to cgmputer system vulnerability protections

(d) reported software problems that must be corrected

407

Duyring retitement, support for the software product
is tefminated, and the routine use of the software shall
be prrevented.

Maintenance

Retirement
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(e.g., software design and implementation activities).
Standards, conventions, and other required work prac-
tices shall be documented.

600 SUPPORT SOFTWARE

Support software includes software tools and system
software. As appropriate, the software engineering
method, software acquisition method, or both shall
establish the need for software tools.

601 Software Tools

Software tools shall be evaluated,‘reviewedl, tested,
and accepted for use and placedunder conflguration
control as part of the software.development dycle of a
new or revised software product. Software tools that do
not affect the performarnicé.of the software ne¢d not be
placed under configutation control.

In cases involving;modifications of software
using the softwaretools, the configuration of the¢ support
software assaCiated with that modification shal|] be man-
aged. Chafges to the software tool shall be dvaluated
for impaet on the software product to deterpine the
level of\reviews and retesting that will be reqpired.

[products

602 System Software

System software consists of the on-line compjuter pro-
grams used to provide basic or general functiorjality and
facilitate the operation and maintenance of thq applica-
tion computer program. Examples include loper level
software layers, assemblers, interpreters, diagnostics,
and utilities.

System software shall be evaluated, reviewefl, tested,
and accepted for use as part of the software dev¢lopment
cycle of a new or revised software product. Sygtem soft-
ware shall be placed under configuration changg control.
Changes to the system software shall be evalpiated for
impact on the software product to determine [the level
of reviews and retesting that will be required

700 REFERENCES

The following is a list of publications refefenced in
this Standard:

ANSI/IEEE Std. 610.12-1990, Glossary of §

oftware

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 required
work practices to facilitate software life-cycle activities

79

Engineering Terminology

IEEE Std. 7-4.3.2-1993, IEEE Standard Criteria for Digital
Computers in Safety Systems of Nuclear Power
Generating Stations

Publisher: Institute of Electrical and Electronics
Engineers, Inc. (IEEE), 445 Hoes Lane, Piscataway,
NJ 08854 (www.ieee.org)
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SUBPART 2.8
Quality Assurance Requirements for Installation, Inspection,
and Testing of Mechanical Items for Nuclear Facilities

100 GENERAL

This Qubpart 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 this Subpart.

101 Defiinitions

The fq
uniform
in this S
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.

llowing definitions are provided to ensure a
understanding of unique terms as they are used
ibpart.

engineeri
may rest
the item
intended.

1g limitations: restrictions that, if disregarded,
It in damage to the item, shortening the life of
or preventing the item from functioning, as

examina
investigd
services
requirent
tion. EX
includes
measure

ion: an element of inspection consisting of
tion of materials, components, supplies, and
to determine conformance to those specified
ents that can be determined by-suich investiga-
amination is usually nandestructive and
simple physical manipulation, gaging, and
ment.

mechanig
function
or heat
items arg

al items: parts, components, or systems that
primarily for pressure retaining, mass moving,
bxchange purposes. Examples of mechanical
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\this Subpar} 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 witl 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 (b) and (c), the following docu-
ments relating to the specific stage of installation activity
for the mechanical item shall be available at the ywork
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

(5) 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 idetified 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 information is being captyred and
processed.
(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-1-2017

(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-inecludingmaterials-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 aqcordance 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-n6t 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 Quisi ava
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.

(g) Piping and equipment supports have hydrostatic
pins installed where applicable for testing and are to be
removed upon completion of testing.
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the quality of the item Of test results. Such, ppotection
shall be provided through good cleanlirjess 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 incly
(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.

de

500 SYSTEMS TURNOVER INSPECTION AND
TESTS

501 General

Following the installation of mechanical i
checking, inspection, and testing activities sh.
formed to verify that the completed systems a
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.

ems, the
1 be per-
e in con-

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.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART 1l, SUBPART 2.8

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-1-2017

(¢) 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 reqfired
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

84

(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 evaluatior] 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


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART Il, SUBPART 2.14

ASME NQA-1-2017

SUBPART 2.14
Quality Assurance Requirements for Commercial Grade Items
and Services

100 G

This Spibpart 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.

ENERAL

101 Deffinitions’

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

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.
Commerpial 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 f6lowing:
(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
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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.

mor§ 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
ce

(4) Method 4: acceptable supplier/item perform-
anceg record

(b} Prior to classifying the item or service as accept-
able|to perform its safety function, the dedicating entity
shal] determine that the following have been success-
fully| 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.

Serv,

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|to verify
critical characteristics by evaluating the adeqpiacy and
effectiveness of the supplier’s commercial quglity con-
trols. A commercial grade survey is performed|in accor-
dance with a checklist or plan at the supplier[s facility
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-

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.

an
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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-1-2017

shall not exceed the frequency interval for supplier
audits.

(j) For a supplier of calibration or testing services,
the Purchaser may utilize the requirements of Part II,
Subpart 2.19 as an alternative to the commercial grade
survey requirements of (a).

604 Method 3: Source Verification

Source verification is a method of acceptance con-

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) Suveys 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 accgptable and consistent with the dedicating enti-
ty’s dedikation requirements.

(f) The scope of the survey shall be determined by
the dedi¢ating entity based upon the item or service and
critical dharacteristics 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-
sentativg groups of commercial grade items or services
can be sufficient to demonstrate that adequate processes
and contfols exist. The survey report shall provideobjec-
tive evidence that the critical characteristics are verified
and confrolled by the supplier.

(g) If the scope of the survey cannoteverify a desig-
nated crifical characteristic due to contxols by 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 critiealeharacteristic.

(h) Organizations perferming surveys shall establish
processds for performing-those surveys. Collectively,
personng¢l assigned«to_conduct commercial grade sur-
veys shdll have the.necessary capabilities in auditing
function$ and.shall have appropriate technical knowl-
edge to gvaluate the supplier’s controls associated with
the critiqal\Characteristics to be verified.

ducted at the supplier’s facility or other applicable Joca-
tion to verify conformance with the identified\crjtical
characteristics and acceptance criteria. The'scope df the
source verifications shall include activities such as| wit-
nessing the fabrication and assembly processes, ngnde-
structive examinations, performance tests, or final
inspections, as applicable. It shallialso include verjfica-
tion of the supplier’s design,‘procurement, calibrgtion,
and material process and eontrol methods employef for
the particular commercial-grade item or service Heing
purchased, as applicable to the identified crifical
characteristics.

Organizations\performing source verification phall
develop critetia for the personnel qualifications and|pro-
cesses used\to perform source verification. Source vrifi-
cation décumentation shall provide objective evidence
that thessupplier’s activities for the identified character-
istics'were observed and evaluated for acceptance

Source verification is only applicable to the aftual
item(s) or 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 verificgtion
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 vierify
critical characteristics during manufacture and/or|test-
ing for those characteristics that cannot be verified by

(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
interval may be the same used for supplier audits, but

90

evaluation of the completed item

(f) documentation of the adequacy of the supplier’s
processes and controls associated with the critical char-
acteristics and acceptance criteria

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
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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
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,

PART 1l, SUBPART 2.14

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.

700 COMMERCIAL GRADE SERVICES

Some examples of services that may be provided as

and

. ¢ per . commercial grade include training, calibration, testing,
indystry product tests, certification to national codes engineering, computer software support, and\other tech-
standards (non-nuclear specific), and other industry  nical support activities. Services on equipthent|or items,

recofds or databases. The supplier item or service per-
formjance record or data shall be from the condition of
servjce, environmental condition, failure mode, mainte-
nande program, testing, or other conditions equivalent
to the intended application of the commercial grade item
or sgrvice.

(a

anceg

An acceptable supplier item or service perform-

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-
ance data substantiates acceptability of the supplier
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-¥ecord is based on
indystry-wide performance datathat is directly applica-
ble tp the critical characteristies arid the intended facility
application, i.e., single sources of information are not
adequate to demonstrate ‘satisfactory performance.
(2) the manufacfurer’s/supplier’s measures for the
confrol of applieable design, process, and material
charjge have been-accepted by the dedicating entity, as
verified by suryey.

Contintted application of an acceptable supplier/
item|/ sefvice performance record as a method of accept-

forn{
item

that do not physically alter an item’sleritical characteris-
tics are additional examples. Petsénnel qualffication,
activity controls, independent (cettifications, and docu-
ments are typical examples of critical charactgristic for
dedication of services.

Part I, Requirement- 7,“section 507 shall be feviewed
to determine if this,.reéquirement is applicable before
considering the dedication of a service. As an alternative
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
altér 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 example, if a
plateis rolled 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 unchgnged 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 sjuccessful
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 cojnmercial
grade service.

including installation, repair, cleaningf ot mai}tenance,

anc shall include a documented aninr]iﬁ 11Pr]q|-o and

review to assure the supplier/item/service maintains
an acceptable performance record.

606 Supplier 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

91

800 DOCUMENTATION

Documentation of the commercial grade item or ser-
vice dedication process shall be traceable to the item,
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
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(b) commercial grade item or service procurement
documents

(c) technical evaluations

(d) critical characteristic identification and accept-
ance criteria

(e) test reports or results, inspection reports, analysis
reports

(f) commercial grade survey reports

(g) source verification reports

ASME NQA-1-2017

NRC Inspection Procedure (IP) 38703, Commercial-
Grade Dedication

NRC Inspection Procedure (IP) 43004, Inspection of
Commercial-Grade Dedication Programs

Publisher: U.S. Nuclear Regulatory Commission (NRC),
One White Flint North, 11555 Rockville Pike,
Rockville, MD 20852-2738 (www.nrc.gov)

EPRI NP-5652, Guideline for the Utilization of

(h) hidtorical performance information
(i) deglication report containing sufficient data to
accept the item or service

900 REFERENCES

The fdllowing is a listing of documents and publica-
tions utilized in the development of this Subpart.

10 CFR Part 21, Reporting of Defects and
Noncgmpliance

Generic [Letter 89-02, Actions to Improve the Detection
of Coynterfeit and Fraudulently Marketed Products,
Washipgton, DC., March 21, 1989

Generic|Letter 91-05, Licensee Commercial-Grade
Procufement and Dedication Programs, Washington,
DC. April 9, 1991

Commercrat-GradeHemstmNuctear Safcty-Rc‘&ted
Applications (NCIG-07)

EPRI NP-7218, Guideline for the Utilization of Sampling
Plans for Commercial-Grade Item Aecceptfince
(NCIG-19)

EPRI Technical Report 1008256, \Plant Supjport
Engineering: Guidelines for the'Technical Evalugtion
of Replacement Items in/Nuclear Power Plants
Revision 1 (Revision of EPRFNP-6406)

Publisher: Electric Power Research Institute (EPRI),
Hillview Avenue, Ralg Alto, CA 94304
(www.epri.com)

U.S. Departmefit of Energy Guide G 414.1-2a

Publisher: U.S. Department of Energy, Offide of
Safety Appraisals, 1000 Independence Avenue,
S.W,, Washington, DC 20585 (www.energy.gov)

3420

92


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

ASME NQA-1-2017

PART Il, SUBPART 2.15

SUBPART 2.15
Quality Assurance Requirements for Hoisting, Rigging, and
Transporting of Items for Nuclear Power Plants

100| GENERAL

is Subpart provides requirements for the design,
facture, acceptance, testing, and use of hoisting,

icable Requirements of Part I when and to the extent
spedified by the organization invoking this Subpart.

Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as they are used
in ti{is Subpart.

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 this Subpart apply to anfy organi-
zation or individual participating in work rdlating to
hoisting, rigging, and transporting. Hoisting equipment
used for handling shall be certified by the manyifacturer.
The certification shall indicate the various pzllrameters
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

. . use of consensus standards, these measures shall include
equigmefityymanufactured assemblies that are used for . . .

: . the applicable requirements of the ASME B30 series,

the handling of items. Safety Standardsfor Cableways Cranes Derricks

J M J ’

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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Hoists, Hooks, Jacks, and Slings, and of ANSI A10.5,
Safety Requirements for Material Hoists. This Subpart
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
such use conforms to paras. 401, 402, 403, 501, 502, 503,
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601, 602, and 603, and section 700, as applicable, in
addition to the other requirements of this Subpart.

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
maintenance shall be performed as specified by applica-

ASME NQA-1-2017

(f) subassemblies requiring specially selected
equipment

202.2 Category B. 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

(b) primarv and intermediate coolant pumps and
ble standards. T 7 TR
. . their internals
The rpquirements of this Subpart may also be . . .
extended to other appropriate parts of nuclear power (c) designated instrument cabinets and control'bdards
g . (d) control rod drive mechanisms
plants when specified in contract documents, or to modi- heli ol
fications|involving operating plants. For other require- (e) helium clreu ators.
ments, s¢e applicable sections of Subpart 2.2. ® fueljh.anclllmg eq}npment
(¢) purification equipment
201 PlaIEning and Procedures (h) fuel
Planning and procedure preparation shall be in accor- (i) core components (small)
dance with the requirements of the Introduction to this 202.3 Category C. Items classified in Category {C are
Subpart.|Procedures and instructions shall contain suffi-  those that may be handled with conventional equipfnent

cient dethil, such as center of gravity, weights, sling loca-
tions, balance points, methods of attachment, maximum
hoist ling speeds, ground loading, and other pertinent
features fonsidered necessary for safe handling, to gov-
ern handling operations, inspection thereof, and docu-
mentatign in accordance with this Subpart. Planning
shall pr¢vide for compliance with applicable federal,
state, anfl local regulations.

202 Clapsification of Items Handled

The rdquirements for activities covered by this Sub-
part are based on classifying the items into three catego-
ries accotding to their important physical characteristics.
It is recqgnized that within the scope of each category
there may be a range of controls, and that\the need for,
and extgnt of, detailed handling requitements for an
item is dependent on the importance.of the item to safe,
reliable gperation of the plant and the complexity of the
operatioh. Pertinent manufaeturer’s requirements shall
be considered when classifying the items. Items for
which hindling activities are covered by this Subpart
shall be|classified, into one of the three categories
(paras. 202.1 through*202.3) below. An item shall not be
reclassified to axloewer status without approval by the
respons]ble/organization that assigned the original
category

using sound rigging\practice. Included in this category
are both construction 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 dgfine
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

fe)—wrireropeandwirerope-accessoriesstrehasbiocks,
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

(a) gantry, mobile, overhead, and jib cranes
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(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

(¢) other optional standard accessories and adapta-
tions available from the equipment manufacturer

PART Il, SUBPART 2.15

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
establish a program for ensuring that the handling

303
Sp

Special Design Equipment
ecial design equipment for handling is equipment
thatfis 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
type|of 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.
Exaxﬁples of special designed equipment are
special gin poles, derricks, and jacking towers
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
carsf and transporters

(a
(b

304

Pdrmanent plant handling equipment employéd for
hanflling nuclear plant items is equipment-that is
intepded primarily for maintenance and.epetation of
the fjuclear power plant, but which may alse be used for
congtruction. It may consist of standard‘manufactured
components as defined in para. 30} ofthis Subpart, com-
merfial standard design equipment as defined in
paral 302 of this Subpart, or special designed equipment
as defined in para. 303 ¢f ‘this Subpart. Examples of
permanent plant handling equipment are

Permanent Plant Handling Equipment

equipment conforms to the design requiremetts of the
applicable portions of this Subpart.

401 Standard Manufactured Components

Standard manufactured components shall b¢ selected
to safely perform the intended operations strficturally,
mechanically, and electricallyx They shall have been

designed to conform to accepted industry stapdards.

402 Commercial Standard Design

shall be
icturally,
ve been
or, when
accepted

Commercial standard design equipment
selected to perform the intended operations str
mechanicallyj and electrically. They shall h
designed tovconform to consensus standards
a consensus standard is not totally adequate, to
staridards.

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 402 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, gxcept as
noted in (a)(1) through (a)(10), shall be in acgordance,

to safely

b of Steel
he Amer-
Building

(a} fuel handling équipment as applicable, with the latest accepted edition of Manual
(b} overhead and‘gantry cranes for reactor and auxil-  of Steel Construction of the American Institut
iary|(spent fuel)\bdildings Construction, Timber Construction Manual of t
ican Institute of Timber Construction, and
Code Requirements for Reinforced Concrete (ACI 318)
400) DESIGN REQUIREMENTS of the American Concrete Institute.
Dte-to-the—wide range of-eguivmentnormall—used (1) p(}nipmonf nr\mpnnonfc shall be desil

ned for

b el vl
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
other standards, which may be more stringent than this

Hettry
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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
suspended before winds exceed 50 mph (80.5 km/h). If
historical wind data indicate the likelihood of operations
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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
(80.5 km/h).

(4) Special designed equipment normally is

ASME NQA-1-2017

(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.

4032

designed for a limited number of operations. Fatigue apply to the mechanical desien: pions
factors shall be included where applicable. PP . . . s . :

(5) Vertical impact shall be considered in the (a) Speaal de51gned equlpm.ent' normally isdesigned
design, and selection of loads shall be supported by fer a smgle operat1c.)n., or for a 11m1ted number of opera-
analysis.| In no case shall vertical impact load be less FIOI’IS. Life, durablh.ty, and fatigue factors shall be
than 10% of maximum handled load, excluding testload. included V\fhere applicable. ) )

(6) Longitudinal and transverse horizontal forces (b) Gearing shall be demgned by use of Ame ican
shall be |determined by the maximum acceleration or Gear Manufacturers Association formulas, or equivhlent
decelerdtion that can be delivered by the complete formulas, for strength only:
hoisting |or transporting system, the maximum grades (c) Each independentwrire rope or chain and sprgcket
or slide slopes encountered, maximum out-of-plumb lift, ~ hoisting unit shall havefat least one holding brake. At
wind, and similar loads. In no case shall longitudinal or ~ the place where the brake is applied, the minimum gtatic
transverge horizontal forces be less than 2% of maximum  torque rating shall be 150% of the torque requirg¢d to
handled [load. hold the maximum load to be handled, excluding the

(7) For the entire system considered as a whole, the test load.

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) Lalculated stress developed by handling the
combination of dynamic test load and vertical impact;
plus longitudinal or transverse horizontal loads, if appli-
cable, shill not exceed 133% of allowable stress.

(9) Nondestructive examinations to be pesformed
during manufacture and the acceptance criteria for these
examingtions shall be specified by the\responsible
design ofganization. Particular attention shall be given
to lamellar tearing, highly restrained-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{sishilar equipment, shall be
designed to provide system stability and restraint by

(-4) maintenance columns, poles, or masts in the
desired positioniarid within desired tolerances

(-b) proyiding capability to resist forces caused
by handling operations, impact, wind, opposing guys,

(d) Engines, gear boxes, torque converters, couplings,
hydraulic jacks, pumps, valves, fittings, lines, and $imi-
lar ‘eomponents 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 specjfied
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 possi-
bilities of unexpected lowering of loads.

(f) Engines, electric motors, brakes, gear boxes, dylin-
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 lade-
quately support the load.

(¢) Rigidity of machinery base, shafts, and sifnilar

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.

(6) physical characteristics or wire rope, such as
area, modulus of elasticity, and spring constant.

96

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
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(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| 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

Standard Manufactured Components

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, documeénted by engi-
neer’s calculations [this option is acceptableé only in
emergency situations, when last-minuté changes have
proved necessary by field conditions, and when options
specified in (c)(1)(-a) and (c)(1)(-b) are not avdilable]

(2) Structural welds shall be made by qualified
welders using qualified proecedures in accordgnce with
the applicable requirenients of the AWS D1.1, Jtructural
Welding Code — Steel-

(3) Welds joining principal load-carrying pnembers
shall be inspected as described in section 6(J0 of this
Subpart.

(4) Structural elements of material other than steel
shall beconstructed in accordance with applichble con-
sensus’or accepted industry standards.

(d) Operational tests of the entire system shalll be con-
ducted in accordance with section 600 of this [Subpart.
(e) Recognition of capability by an engineer or other
qualified materials-handling individual will guffice in
lieu of (a), (c)(1), and (d) when the equipment is handling
Category C items only.

600 TESTING, INSPECTION, AND MAINTENANCE

This section defines requirements for testing, inspec-
tion, and maintenance to ensure that the equipent will
perform as required for the safe handling of|items at
nuclear facilities.

601 Testing

A test program shall be established to demonstrate
that the handling component or equipment wil] perform
satisfactorily in service. Testing may involye either
operational or load-type tests, or a combinatipn of the
two. Operational-type tests ensure structfiral and
anical-capability—Ttestloa 3 aly 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 which 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 inspections 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,
Structural Welding Code — Steel. Nondestructive
examinations 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-1-2017

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

100
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SUBPART 2.17
Quality Assurance Requirements for Electronic Quality
Assurance Records Systems

100

TH
lizin|

GENERAL

is Subpart requirements apply to organizations uti-
o electronic records systems. It provides amplified

requirements used to maintain the integrity of electronic

reco
mern
Req
rela

reco
in th
retri
disp
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rds and their supporting information. It supple-
ts and shall be used in conjunction with the
irements of Part I for the specified requirements
ing to the control of electronic quality assurance
Fds management. The specified attributes included
is Subpart consist of record recovery, access control,
bval, digital and physical security, data integrity,
psal, and maintenance.

Definitions

e following definitions are provided to ensure a
rm understanding of unique terms as they are used
is Subpart.

onic records: records created, generated, sent, com-
icated, received, or stored in a form that*only a
puter can process.

onic records system: a combination of(hardware and
vare used to manage electronic records and associ-
information.

ata: a set of data that describes and gives informa-
about other data that are established in the record
elements.

e storage: a storage'system isolated from the normal
rork access thatlis not immediately available and

200

ires intervention to become accessible by authorized

GENERAL REQUIREMENTS

Facility environments for electronic storage shall be

spec

ified in the controls for the environment at each

! See 36 CFR Part 1236 Subpart B — Records Management and
Preservation Considerations for Designing and Implementing
Electronic Information Systems.

101

authorized location.? The facilities shallbd so con-
structed or located to protect the electronic¢ redords sys-
tems to minimize the risk of loss, damage, or destruction
as stated in Part I, Requirement 1%
Storage management controls shall
(a) Include
(1) record recovery
(2) access control
(3) retrieval
(4) digital anid physical security
(5) designation of responsible personnel
(6) fadility-supporting equipment
(7). specified environmental ranges to ens
tionality"of digital storage equipment
(b)“Establish the locations authorized for lifetime,
nonpermanent,4 and temporary storage.5 Temporary
storage of electronic records shall be based on specific
criteria to ensure that the integrity of the electfonic rec-
ords is maintained.
(c) Include controls to maintain the content and integ-
rity of electronic records. The electronic recordf shall be
in a sustainable format based on recognized |industry
standards. Electronic records stored in multiple loca-
tions shall be identical in content. Records $tored in
offline storage shall accurately reflect the online elec-
tronic record. Offline storage requires additionafl controls
to validate that the electronic records have hot been
altered.
(d) Establish periodic records storage assesqments to
ensure record files are retrievable and useable[and that
the electronic records system is effective.

Lire func-

3

300 RECORD RECOVERY

Electronic records shall be recoverable after 4

ny event

at-cat SEU a$ system,
including a complete loss of a record storage facility.
The supporting systems for electronic records shall be
described so the system can be returned to service and
accessed by authorized personnel in accordance with

2 See 36 CFR 1236 Subpart C — Additional Requirements for
Electronic Records.

3 See Part I, Requirement 17, section 401.
4 Gee Part 1, Requirement 17, section 402.
5 See Part I, Requirement 17, section 603.

an
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timeframes established in the records program and
record recovery plan.

301 Record Recovery Plan

A record recovery plan shall be established to provide
the necessary activities required to

(a) establish procedures or instructions for the
resumption of the storage and retrieval functions in the
event of a system disruption

ASME NQA-1-2017

search considerations based on the size and purpose of
the records program to enable data searching commen-
surate with the expected retrieval timeframes.

500 DIGITAL AND PHYSICAL SECURITY

Digital controls of electronic records systems are
addressed in this Subpart. Access permission is
addressed in section 400. Physical security controls of

(b) establish the necessary hardware and software
(c) redover or reconstruct the electronic records within
establishfed timeframes

400 AQCCESS CONTROL AND RETRIEVAL

The el¢ctronic records system shall establish user per-
missiong allowing or preventing users, as appropriate,
from crepiting, accessing, modifying, or destroying elec-
tronic refords.®

401 Acdess Control

Accesq
electron

controls in Part I are acknowledged; however,
¢ records require additional considerations.
Controls|shall establish levels of access and the authority
associatdd with each level of access, including but not
limited to

(a) processing of records

(b) comtent access

(c) mdtadata changes

(d) reqords disposal

(e) sydtem hardware access
(f) adIninistration of system software

402 Reffrieval

The el
teristics
in the m
electroni

bctronic records system shall énsuire the charac-
bf content and location are laccurately reflected
ptadata associated with electronic records. The
c records system shall be designed with data

6 See 36 [CFR 1236.20.

the electronic record storage locations are address¢d in
Part I, requirement 17.

600 ELECTRONIC DATA INTEGRITY

Methods, techniques, or applicatipns shall be
to monitor, collect, and analyzesstored data to erjsure
integrity of the metadata and Content relationship, such
that records are accurate, sustainable, and retrievable.

used

700 DISPOSAL OF-RECORDS

Record final-disposition is not specified in Part I,
Requirement(17’however, disposal may occur as|part
of the finalrecord life cycle. Electronic records shdll be
destroyédhin accordance with the records program| The
records’program shall have means to suspend desfruc-
tiofi.to recognize legal holds.”

800 ACQUISITION, DEVELOPMENT, AND
MAINTENANCE OF ELECTRONIC RECORDS
SYSTEMS

Based on their need, the user shall document
implement the applicable hardware and software quality
assurance requirements of Part I and Subpart 2.7. Elec-
tronic records systems shall have documented procgsses
for refreshing media to ensure that the electronic redords
are sustainable and retrievable for the duration of the
record retention period.

and

7 See NIST Special Publication 800-88.

102
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SUBPART 2.18
Quality Assurance Requirements for Maintenance of
Nuclear Facilities

100| GENERAL

This Subpart provides amplified requirements for the
maintenance of nuclear facility components and sys-
temg. Maintenance consists of actions necessary to main-
tain|or restore an item to acceptable conditions. This
Subpart supplements the requirements of Part I and shall
be uped in conjunction with applicable sections of Part I
wheh and to the extent specified by the organization
invoking this Subpart. This Subpart does not apply to
contfolling modifications that may be determined to be
needed during the performance of maintenance.

200| GENERAL REQUIREMENTS

De¢sign or modification information shall be available
to the operating organization so that it can review the
adequacy of provisions for the maintenance program in
accofdance with the requirements of this Subpart.!

201

R¢sponsibilities shall be assigned for establishing and
implementing the maintenance program./These respon-
sibiljties shall include the following:

(a) the review of the maintenance program to ensure
thatchanges to facility design or modifications are taken
into |consideration
(b) the development and updating of appropriate
maimtenance plans, procedures, and schedules
(c] the review of planried maintenance activities to
ensyre that radiatighi.éxposures to personnel will be as
low |as reasonably achievable
(d) the conduct of the program of maintenance activi-
ties and otheririspections and tests as necessary to verify
satigfactory. performance
(e} the assurance that activities are performed by

Responsibilities

(h) the development of provisions for installgtion and
removal of temporary conditions (e.g., jampers |transfer-
ring of control switch position) and réturhing equipment
and systems to service

(i) the recording of all maintenance examingtion and
test results including corrective actions requlired and
actions taken

(j) the assessmentsand evaluation of the gesults of
maintenance, examinations, postmaintenance {ests, and
equipment history:

(k) the development and trending of performance
indicators

() the'fetention of records

202 Procedures

(a) Procedures and/or written instructions| shall be
established for performance of maintenance {ctivities.
Requirements for procedure format and content shall be
established. Additional guidance regarding pfocedural
requirements is contained in ANS 3.2-2012.

(b) Checks shall be made to verify that

(1) procedures and/or written instructionp with an
appropriate level of detail have been providedl
(2) procedures include applicable format fand con-
tent elements

(c) All changes, including temporary changes, shall
be controlled

(d) Provisions shall be made for documenting data to
assist in ensuring satisfactory completion of the work.
Such data shall include, as applicable:

(1) parts used (e.g., serial no., part no., Iqt no.)

(2) identification number of measuring|and test
equipment used

(3) “as found” condition

(4) “as left” condition

qualified personnel, Using approved processes and cali-
brated test equipment and tools

(f) the assurance that properly acquired, controlled,
and identified materials are used

(¢) the assurance that environmental or seismic quali-
fication requirements of equipment are not
compromised

110 CFR 50.65, Requirements for Monitoring the Effectiveness
of Maintenance at Nuclear Power Plants, provides regulatory
requirements for U.S.-licensed nuclear power plants.

(5) adjustments, repairs, replacements made
(6) postmaintenance clean-up and final inspection
(7) postmaintenance testing and acceptance results
Recorded data shall be reviewed for completeness and
acceptability. The review shall be conducted by person-
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.
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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 Part II. Verifi-
cation 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

ASME NQA-1-2017

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
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 peen
204 Environmental and Seismic Qualifications performed conforms to specified requirements. T hid ver-
Procedures shall be established to ensure that environ- 1f1ce.1t1on shall include inspection, testing, er\document
S e . . review as necessary.
mental ahd/or seismic qualification of equipment is not . pe I .
. . . . Documentation of verification activities shall e in
voided in performing maintenance. Such procedures . .
: . e O A accordance with para. 202 of this Stbpart.
shall incjude identification of the qualified items, meth- : . ; S .
. cre e When maintenance involves installation, inspegtion
ods for rpestablishing qualifications, and verification of . . :
ualification status shall be conducted in accordance with the appli¢able
! ’ elements defined in Subparts\2.4, 2.5, and 2.8 of Pqrt II.
205 Work Authorization 208 Updating of Majntenance Procedures From
(a) Prgcedures shall be established for the authoriza- Vendor Technical-Manuals and Industry
tion of mjaintenance work. The work authorization shall Bulletins
be docurhented and serve as the 1dent1f1cat19n of author- Controls shafhénsure that updated information {ven-
ized wotk for the purposes of work planning, schedul- . . . .
) dor technical manuals, industry bulletins, et¢.) is
ing, and|control. . \ . .
(b) Th K authorizati hall tain the foll received;, reviewed, and incorporated where appropjriate
L - work authorization shall contain the foflow= into maintenance procedures.
ing infoymation as a minimum:
(1) finique work authorization identifier or number
(2) flescription of work, including identification 300 PREVENTIVE MAINTENANCE
and quality designation of the specific equipment on 301 General
which the Wolrk 1S.t0 be performfzd o Preventive maintenance includes all those actiyities
. (3) d.e.nt1f1cat10n of performing organizations/and performed on designated equipment needed to maiftain
their speific roles . it within specified design limits.
(4) approval by authorized personnel
(c) Inferface concerns such as facilitjnoperations, 302 Plans and Procedures
health ])hYSiC§/3§ low as reasonably achievab.le Plans and procedures shall be developed to identify
(ALARA)/ security, 1nf:1ustr1al safety, efﬂuent control, fire the equipment that requires preventive maintenange, to
protectign, and qua.hty.c.ontrol fegruirements s:.h.all be  establish the frequency and kind of preventive mainte-
considerpd for applicability by authorized individuals  pance to be performed on the equipment, and to docu-
prior to ppproval of the wetk authorization document. ment those actions.
(d) Thee description ofswork shall reference the appli- . .
cable mafintenance proeédure(s). If a separate procedure d 302'.1 Equment. 'Equlpn.lent shall be eve?luat pd to
is not required, the.work authorization shall contain or }elterrmrlle 1t's pr;VlI?lrljth{& glalkrlltenan;e requirem 3r;1ts.
referencd necessary,'and sufficient information (design T at eva uzli.tlon sha 1r}11c ude the'veln or reciommenﬂa-
drawings, equipment manuals, etc.) to perform the t%ons as dg 1neate.d in their technical manual and ]:.u e-
work. tins, applicable industry standards and operational
(¢) Provibion-shall be made for verifying the com experience, and maintenance experience and equipfnent

pleteness of work authorization documents prior to
starting the maintenance work.

(f) The work authorization approval process shall
provide for approving substantive changes in the work
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.

104

history files. Equipment shall be monitored and evalu-
ated for degradation of performance because of age, as
appropriate.

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.
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302.3 Evaluation. The effectiveness of preventive
maintenance actions on equipment shall be evaluated.
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 this Subpart.

PART 1l, SUBPART 2.18

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

ted—+ € assess-

13 213 adtiak o > P
crocHu M entrea—o-stostanttarc-orTrevise—tc-rairer

400
401

The following requirements apply to maintenance
perfprmed to restore an item to an intended condition
follgwing failure of the item. The term failure, as used
herejn, applies to any condition in which an item is
deteymined to be unable to perform within its specified
limits.

402

CORRECTIVE MAINTENANCE
General

Identification, Reporting, and Documenting of
Equipment or Systems Requiring Corrective
Maintenance

Procedures shall be established for

(a) promptly identifying (e.g., tagging or other physi-
cal rIarking) the failed item and controlling it to preclude
its imadvertent use

(b} documenting and reporting of failures, in accor-
dange with pre-established criteria, to
(1) designated levels of management responsible
for failure analyses, authorization of correctivesdction,
and [performance of corrective action
(2) Supplier and/or regulatory authority, as
requiired

(c] entering the failure and the attributed cause in
equipment history records

(d) verifying that failures are @ppropriately identified
and feported as prescribed above to the extent necessary
to emsure appropriate attention

403

4p3.1 Assessment. An assessment of failure cause
and fequired maintenance shall be made consistent with

Assessments and Evaluations

ment and corrective action planning.

404 Implementing Corrective Maintenance

404.1 Corrective maintenange’shall be performed
using work procedures develgpeéd in accordance with
para. 202 of this Subpart.

404.2 Provisions.shdll be made for enjergency
maintenance work, €g) work that must be p¢rformed
immediately to eliminate a threat to the safety df person-
nel or facilities. (These provisions shall be doqumented
to identify

(a) themtimimum controls applicable to the apithoriza-
tion, planning, and performance of the work
(Warequirements to ensure effective accomplishment
ofgthe work
Emergency work shall be reviewed and efaluated
immediately after work accomplishment for adequacy.

500 RECORDS

(a) Maintenance records shall be maintained|to estab-
lish an equipment history (see paras. 202 and 206 of this
Subpart) and assist in performance evaluation gnd trend
analysis. Maintenance records shall include wopk autho-
rization documents and shall identify the equipment,
type of maintenance performed, tools, measuring and
test equipment, parts and material, date of perfprmance,
observation, failure cause, postmaintenance testing
results, and the person who performed the maintenance.

(b) Records shall be maintained in accordance with
Part I, Requirement 17.
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SUBPART 2.19
Quality Assurance Requirements for the Use of Supplier
Accreditation for Calibration or Testing Services

100 GENERAL

This Subpart provides amplified requirements for a
Purchasdr to accept supplier accreditation for calibration
or testing services as an alternative to supplier evalua-
tion and selection requirements. It supplements the
requirenjents of Part I and shall be used in conjunction
with applicable requirements of Part I when and to the
extent specified by the organization invoking this
Subpart.

200 REQUIREMENTS

Purchgsers that intend to utilize the requirements of
this Subpart shall document this alternative method in
their quqlity assurance program in accordance with the
following.

201 Caljbration Services

For a pupplier of calibration services, the Purchager
may accgpt accreditation by accrediting bodies recog-
nized by the International Laboratory Accreditation
Cooperation (ILAC) Mutual Recognition Arfangement
(MRA), provided the following minimumyrequirements
are met:

(a) A feview of the supplier’s accreditation shall be
performed by the Purchaser andsshall include verifica-
tion that

(1) the accreditation is to ISO/IEC 17025:2005,
General [Requirements for.the Competence of Testing
and Calibration LaboratOries, from an accredited body
recognizpd by the ILAC MRA

(2) the published scope of accreditation for the cali-
bration [aboratory covers the needed measurement
parameters, ‘ranges, and uncertainties

(b) The Purchaser’s procurement documents shall

(4) that the calibration service supplier. shall not
subcontract the service to any other supplier
(5) that the Purchaser mustbe notifiéd of any c¢ndi-

tion that adversely impacts the calibrfation laboratpry’s
ability to maintain the scope of ac¢reditation
(6) additional technical and\quality requiremjents,

as necessary, based on a review’ of the procured scope
of services, including, but ot limited to, tolerahces,
accuracies, ranges, and‘industry standards
(c) During acceptance of the calibration servicd, the
Purchaser shall be responsible for validating thaf the
supplier’s docdmentation certifies
(1) that ‘the calibration service was performgd in
accordance with the supplier’s ISO/IEC 17025:2005(pro-
gram and scope of accreditation
(2)” conformance to the Purchaser’s procurement
document’s requirements

202 Testing Services

For a supplier of testing services, the Purchaser|may
accept accreditation by accrediting bodies recogifized
by the ILAC MRA, provided the following minifnum
requirements are met:

(a) A review of the supplier’s accreditation shdll be
performed by the Purchaser and shall include verjfica-
tion that

(1) the accreditation is to ISO/IEC 17025:2005,
General Requirements for the Competence of Tepting
and Calibration Laboratories, from an accredited body
recognized by the ILAC MRA

(2) the published scope of accreditation for the|test-
inglaboratory covers the needed testing services, in¢lud-
ing test methodology and tolerances/uncertainty

(b) The Purchaser’s procurement documents $hall
specify the following as a minimum:

specify the following as a minimum:

(1) that the calibration service must be provided
in accordance with the accredited ISO/IEC 17025:2005
program and scope of accreditation

(2) that the calibration certificate/report
shall include identification of the laboratory equipment/
standards used

(3) that the calibration certificate/report shall
include as-found calibration data when calibrated items
are found to be out-of-tolerance

(1) that the testing service must be provided in
accordance with the accredited ISO/IEC 17025:2005 pro-
gram and scope of accreditation

(2) that the testing service supplier shall not sub-
contract the service to any other supplier

(3) that the Purchaser mustbe notified of any condi-
tion that adversely impacts the testing laboratory’s abil-
ity to maintain the scope of accreditation

(4) additional technical and quality requirements,
as necessary, based on a review of the procured scope
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of services, including, but not limited to, tolerances,
accuracies, ranges, and industry standards
(c) During acceptance of the testing service, the Pur-

chaser shall be responsible for validating that the suppli-
er’s documentation certifies

(1) that the testing service was performed in accor-
dance with the supplier’s ISO/IEC 17025:2005 program
and scope of accreditation

(2) conformance to the Purchaser’s procurement

PART Il, SUBPART 2.19

docyment’s requirements
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SUBPART 2.20
Quality Assurance Requirements for Subsurface
Investigations for Nuclear Facilities

100 GENERAL Documentation of all program elements shflll be
This Syibpart provides amplified requirements related made. These elements s.hall' include, but. r}0t 'be lirpited
I . S . . to, program plan, organization and qualification off per-
to subsutface investigations but is not applicable to con- . P .
taminatled soil i tioati It 1 ts th sonnel, identification, control and storagé of project|doc-
aminated soil INvestigations. 1t SUPPICMENts M€ 1 ants and records, and use of procedures conforiing
requirenjents of Part I and shall be used in conjunction to applicable specifications
with appflicable sections of Part I when and to the extent PP p '
specified by the organization invoking this Subpart. 201 Planning
101 Defjnitions A plan shall be developed for outlining project-
The fdllowing definitions are provided to ensure a specific tasks for whieh procedures or work instrucfions
uniform pinderstanding of unique terms as they are used will be required ifyaccordance with the requiremerjts of
in this Sfibpart. the Introduction to this Part (Part II).
bori reular hol 4 hed. ch d In additiony planning shall include
orings: fircular holes augered, washed, chopped, or defirt f K d task
drilled in or through soil or rock by the action of cutting (Z) S\ f%on ° wcf>r lscope dan as s'b'l' .
tools for|purposes of exploration. (b) identification of roles and responsibilities
(el identification of engineering data requiredl for
geophysidqal survey: the use of geophysical instruments,  dgsign
methods and techniques to determine subsurface condi- (d) identification of appropriate field and laborgtory
tions by |measurement of seismic or eh,ectrlcal.phfenom- testing equipment
ena, or py measurement of the earth’s gravitation:or (e) identification of standard methods or procedures
magneti¢ fields or by any other geophysical methidds. for field, laboratory, and engineering sampling, tegting,
penetratiqn and probes: cone penetration tests, dilatometer ~ and analysis activities
soundings, and vane shear testing in soil. (f) definition of required records and documentgtion
subsurface investigation: the determination,’ correlation, (g) the prepargtion of exp!o.ratory work plans
and intefpretation of soil, rock, angd-gréundwater fea- The Plan shall include provisions for control and docu-
tures as {lisclosed or inferred by expleratory excavating ~ mentation of any changes.
(test pitg), drilling, sampling, testing, direct push, and
geophys|cal surveying. 202 Procedures and Instructions
subsurfade model: a compuiter model, a physical, graphic, A program of procedures and work instructions phall
or descriptive representation depicting subsurface fea-  be established and documented for those activitied fall-
tures idgntified in the-subsurface investigation. ing within the scope of this Subpart in accordance [with
the requirements of the Introduction to this Part. In 3ddi-
| tion, these documents shall include, as appropriatdg, the
200 GENERAL REQUIREMENTS following:
The reguirements—ofthis-Subpa PP o—thre—we a) field exploration ope 0N 0 Jing,

of any organization or individual participating in sub-
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.

108

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
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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

PART 1l, SUBPART 2.20

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 gctivity to which it applies, the procedures or instruc-
tiong followed in performing the task, and the identifica-
tion|of the following:
(a} pertinent test data such as identification of sample
givimg boring or test pit number, location, depth and
elevation, test results, testing equipment identification,
and |description of sample
(b} date of test or activity
(c] test completion signatures

(d) results of test

(e} unusual conditions encountered

The signature of an approving reviewer (checker) con-
stitutes a certification that the techniques used met the
field and laboratory procedures. The evaluation regard-
ing the adequacy of the results is covered in section 600
of this Subpart.

204 Personnel Qualifications

Pdrsonnel directing the overall program, including the
perfprmance of field activities and tests required by this
Subpart, shall be qualified engineers and geologists with
expdgrience in subsurface investigations as desg¢ribed in
section 200 of this Subpart. Personnel shall meet qualifi-
catign requirements defined in ASTM D3740, Standard
Pragtice for Minimum Requirements.for Agencies
Engaged in Testing and/or Inspectionrof Soils and Rock
Usedl in Engineering Design and-Censtruction, or equiv-
alenf alternative qualification- réquirements.

300 VERIFICATION
301( General

Alquality assurance program shall require that fre-
quency of checking and verifying field, laboratory, and
engiheerifig\activities be established and be commensu-

ity. For example, procedures established for checking
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

(c) personnel have been qualified and-Gegtified as
required in accordance with applicable procedures

(d) the equipment to be used meets applicgble stan-
dards, specifications, or requirements

303 Field Investigation

During the actual perfotmance of subsurfacd explora-
tions, it is necessary tovprovide in-process sugveillance
to ensure that the activities are being pefformed
according to progedures by qualified personmel using
specified equipment. Checks of subsurface invdstigation
activities shall be made at the site in accordance with
procedures to ensure conformance to the reqyirements
of sections 200 and 400 of this Subpart.

(a)\€hecks shall be performed prior to anfl during
field operations to verify the adequacy, accufacy, and
proper operation of field equipment. These chegks shall,
as a minimum, ensure that

(1) sampling, measuring, and test equipnfent meet
the applicable ASTM standards or have been dvaluated
as being acceptable to the procedures, requiremjents, and
specifications of section 200 of this Subpart

(2) drilling, coring, and excavating equipnjent meet
applicable ASTM standards or have been evajuated as
being acceptable to the procedures, requirements, and
specifications of section 200 of this Subpart

(b) Checks shall be performed to verify that the orga-
nization, execution, and documentation of all fipld activ-
ities and operations are in accordance with applicable
standards, procedures, and project requiremfents and
specifications. The items and activities to be| checked
and verified shall include, but are not limited to, the
following;:

(1) general compliance with the program plan and
procedures

(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


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART 1l, SUBPART 2.20

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

ASME NQA-1-2017

(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

hlua-
blete
htion

htion
11 be

Fani-

according to procedures by qualified personnel using  data, calculations, analyses, conclusions, and
specified equipment. Checks of testing activities shall recommendations o . )
be condicted at the laboratory in accordance with proce- . Records of th? Verfﬁf:?tlon of the ENZINEETNZ eV
dures to pnsure conformance to the requirements of sec-  tion and analysis activities shall be verified-as-com
tions 20() and 500 of this Subpart. prior to presentation of the final subsurface investig,
Checkp shall be performed to verify that the elements ~ report.
of the laforatory testing program are in compliance with
th licable technical and quality standard ifica-
he applicable technical and quality standards, specifica 400 FIELD INVESTIGATION
tions, arld requirements. The elements to be checked
and veriffied shall include, but are not limited to, the 401 General
following: - .
i . The organization that{conducts the field explor
(a) organization of the laboratory quality assurance P . - )
activities inherent to(a subsurface investigation sha
program controlled by a quality assurance program. This or
(b) quhlification of laboratory personnel

(c) co
equipmg
(d) idd

htrol and calibration of measuring and test
nt
ntification, control, and storage of samples

(e) identification, control, and storage of project
documents

(f) implementation of standard test methods or quali-
fied test jprocedures conforming to applicable specifica-
tions andl requirements

(g) dgcumentation and verification of testdata,
results, donditions, and observations

zation shall be responsible for establishing and i
menting a-documented quality assurance program
shall furpish the necessary resources such as perso
equipment, procedures and instructions, and othe
viceS\hecessary to implement the requirements o
quality assurance program.

(ple-
and
hnel,
ser-

[ the

402 Field Operations

The scope of the quality-related operations reqfiired
as a part of a subsurface investigation will depend }pon
the purposes of the investigations and subsurface c¢ndi-

Records of the laboratory test program wefification  tions encountered. The operations may consist of} but
activitieq shall be verified as complete prior'to the termi- not be limited to, any or all of the following activjties:
nation of the laboratory test programt (a) review of existing geotechnical data

) ) ) . (b) surveying
305 Engineering Evaluation and Analysis (c) auger, wash, core borings, and direct push

During the performanceof)engineering evaluation =~ methods
and analysis of the results\of the field and laboratory (d) test pits, trenches, and excavations
operatiohs, in-process-(nOt necessarily continuous) sur- (e) soil, rock, and groundwater in-situ testing
veillance shall be performed to ensure that the engi- (f) geophysical surveys
neering activiti€s are being conducted by qualified (g) classifying, logging, mapping, and recording|con-
personnel aceording to procedures. Checks of engi- ditions encountered
neering ¢valuation and analysis activities shall be made Pertinent records of field activities shall be maintdined
in accordance with approved procedures to ensure con- as the work progresses and shall be verified as i eing

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

110

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:

(b} surveying equipment
(c) hand and power augers, direct push equipment,
hammer drills, and rotary drills
(d) power trenching and excavating equipment
(e] soil, rock, and groundwater sampling devices
(f) soil, rock, and groundwater in-situ testing devices
(g) geophysical survey equipment
(h) special sampling and testing equipment
(i)| field support equipment and vehicles

Pdrtinent records of field equipment that have a direct
bearfng on the quality of the work shall be maintained
as the work progresses and shall be verified as being
complete. Any unusual or nonconforming equipment
conditions shall be recorded and reported as required
by the specifications. Checks of field equipment shall be
perfprmed as required before, during, and after the exe-
cutign of related field activities to ensure compliance
with technical and quality requirements and
spedifications.

404| Surveying

A[permanent system of horizontal and vertical con-
trols, such as baselines and benchmarks, shall be estab-
lished, maintained, and used in accordance with
progedures in order to obtain an aectirate location and
relogation of explorations, installations, and geological
featyres.

Inktallations and explorations requiring accurate hori-
zontpl and vertical locdtipn shall include, but not be
limifed to, the following items:

(a) auger, wash,cofe borings, and direct push explora-
tion [points

(b} test pits; trenches, and excavations
(c] observation wells, piezometers, gages, and weirs

(d) chdnges in surface and subsurface soil, rock, and
groundwater conditions

PART 1l, SUBPART 2.20

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.

—Sa-bsa#aee—e*pleﬁﬂeﬁsﬂéade—b&t—aﬁ-net—l}]' i . imited to
(af small hand tools auger, wash, and core borings; direct push methods; 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 Sulppart. All
explorations shall, after completion, be consisténtly and
uniquely numbered or identified.

Unless otherwise specified in the progrgm plan,
instructions, or procédiires, borings shall be gdvanced
in such a manner\ds to satisfy the requirements of
ASTM D420, ASTM D1452, ASTM D1586, ASTM D1587,
ASTM D6151, ASTM D2113, ASTM| D2573,
ASTM Db635, ASTM D5778, or other gccepted
standards:

Pertinent records of boring and excavating operations
shall be maintained as the work progresses and shall
be verified as being complete. Checks of bofring and
excavating operations shall be performed while[the work
is in progress to ensure compliance with requirements
and specifications.

406 Sampling and Testing

The type and number of samples and tests|required
during the field portion of the subsurface investigation
will depend upon the purposes of the investigation and
the subsurface conditions encountered. The doil, rock,
and groundwater sampling and test operations may
include, but not be limited to, any or all of the following
activities:

(a) split barrel sampling

(b) thin-walled tube sampling

(c) core barrel sampling

(d) groundwater sampling for physiodhemical
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

{f/COTe pernetration 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-
tions wi t ¢ ¢ i
encountgred during the field operations. This log shall
also desqribe the type, location, and condition of recov-
ery of all samples or tests conducted. For example, the
boring 1dg shall include, but not be restricted to, a head-
ing contgining the following information: boring num-
ber and location; project; boring contractor; date started
and datq finished; names of driller and sample logger;
elevatior); and any pertinent groundwater information
or other |data that may affect the use of the site.

In addjition, a description of the method of advancing
the borifg should be included. The body of the log
should ipclude, in particular, information as to size and
location pf casting used, in-situ test results, and drilling
abnormdlities such as loss of fluid or artesian ground-
water conditions that are detected.

Samples shall be controlled and cataloged by field
logs, list$, or summaries. Procedures and consistent for-
mats shall be used to label and identify all samples.
Samples|shall be systematically and uniquely identified
with respect to project, sample number, location sams-
pled, tyge of sample, and date sampled. Samples shall
be handlkd, shipped, and stored in accordance with pro-
cedures dentified in the requirements of section-200 of
this Subpart and in such a manner as to minimize or
prevent flisturbance or changes in material properties.

Classification of soils shall be based.on' ASTM D2488
or other| recognized methods. It is.not necessary for
field logp to contain the refinements that can only be
determirled by laboratory testing; however, where possi-
ble, the[system for classifying soils contained in
ASTM @)2487 should b&lused, except when geological
classificqtion is specified. The logging and classification
of grourldwater and“rock samples and tests shall be
performéd in adeordance with procedures.

The rgportsyof field tests and other activities shall
include gll\8pecified results and shall be reported in a
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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
resources such as personnel, equipment, documented
procedures and instructions, and other services npces-
sary to implement the requirements of the quality apsur-
ance program.

Laboratories involved in subsurfdace’investigations
and testing of soil and rock materials shall be accredli
or inspected for conformance to requirements of
ASTM D3740 or equivalent.

502 Scope

Laboratory testingof subsurface materials shall be
made to determiné their properties to provide datp for
engineering design. This requires a reliable procgdure
and a systematic approach, which should includ¢ the
elements specified in paras. 502.1 through 502.4 of this
Subpart,

502.1 Soil Identification and Description. A urfified
80il classification standard, such as ASTM D2487, shall
be used.

502.2 Storage of Soil/Rock Samples. Identification
of samples shall be affixed to the sample tubes or|con-
tainers, which will maintain the integrity of the sanpples
for the specified period of storage. Samples shall be
stored in locations where they will be protected from
damage.

502.3 Handling of Undisturbed Samples. L3bels
shall be affixed to sample tubes with all pertinent ipfor-
mation. Tube and boring numbers shall be markg¢d in
duplicate. Undisturbed samples shall be stored verti-
cally in a suitably controlled environment in which the
ambient temperature and humidity are maintain¢d at
predetermined levels to preserve critical sample chprac-
teristics. Samples shall be transported vertically and|pro-
tected with suitable resilient packing material to reduce

form to include the following items:

(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

shiock; vibration, and disturbarnce Appropriate nea-
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
Engineering 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

PART 1l, SUBPART 2.20

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 rnpnrl— of tests made shall include all cpaniﬁpr] - - ;
test fresults and shall be reported in a form to include loadl.ng responses of the materials and strataurjderlying
the following items: the site i i . i

(a) identification of samples tested, date tested, test (d) the mterrelatlonsmp of the above g:eophy sical f.ea—
perspnnel, test equipment, and test procedures used tures, subsurface conditions, engineering prpperties,

(b} laboratory test results loadlng 'r'esponses, gnd the structufal founddtions for

(c] test and calculation results in the form of tables the facilities at the site
and fcurves as required 603 Report of Evaluation’and Analysis

(d) discussion to include significant conditions . \ . .
encduntered in the testing, such as any specific diffi- A_n analysis and e.valuatlon of the sul?surface nvesti-
culties, errors introduced, test accuracy, and any specific gation and foundfatlon aspects of the site shall Pe pre-
charpcteristics of soil observed during testing sented.along YR the ba51.c data suppofting all

conclusions and‘recommendations. Sufficient [informa-

tion shall be'provided to allow for independenfanalyses
600( ENGINEERING EVALUATION AND ANALYSIS and evalyations for design verification consisfent with
601 General Part 1.

The organization that conducts the evaluations and
analjses of the subsurface investigation and laboratory 700 RECORDS
test lata shall implement a quality assurance program in Record copies of procedures; program or desilgn plans;
confprmance with the applicable requirements of Partl~"  qualified investigation procedures; procurement control
This|organization shall be responsible for furnishing the  records; measuring and test equipment controlland cali-
necessary resources such as personnel, equipment,'docu- bration records; work instructions and orders; [field and
menfed procedures and instructions, and other'services  Jaboratory logs and test data; test deviations pr excep-
necessary to implement the requirements of the quality  tjon records; results of engineering analyses anfl evalua-
assurance program. tions; checks, verifications, and examination| records;

) S reports; and other specified documents shall be pre-
602 Analysis of Subsurface Conditions pared. These records shall be retained with other project

Procedures shall be established’to develop a general-  records as required by code, standard, specifigation, or

ized|model of the subsurface-conditions at the site for =~ project procedures.
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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

100 G

This S
ing Man
quality
activitieq
ments th
4,7,15,
Manage
criteria.

This §

ENERAL

ibpart establishes requirements for implement-
hgement Assessment and Quality Improvement
riteria for the Department of Energy (DOE)
and organizations supporting DOE. It supple-
e following related requirements of Part I: 2,
16, and 18, which do not fully address! DOE
ment Assessment and Quality Improvement

ubpart applies to DOE activities regulated
tle 10 CFR 830, Nuclear Safety Management,

art B, Safety Basis Requirements (DOE QA

for activities performed DOE Order 414.1,
Quality |JAssurance (DOE QA Order). DOE rule and
Order qpality Criterion 3, Quality Improvement, and
Criterion} 9, Management Assessment, are addressed in
this Subpart.

This Subpart shall be used with Part I when) and to
the extent specified by DOE regulation er contract, or
by the ofganization invoking this Subpart:-This Subpart
is not applicable to nuclear generatipn facilities licensed
to 10 CFR 50 or 10 CFR 52 and other’specific activities
regulatedl by the Nuclear Regutatery Commission.

101 Defiinitions

The fdllowing DOE-specific definitions are provided
to supplement or replace the definitions in Part I,
Introdug¢tion, S€etion 400 when implementing this
Subpart.

assessmentsa réview, evaluation, inspection, test, check,
surveillbree i etermie—an cHres
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 life-cycle stage of a facility or item

(d) the programmatic mission, of a facility

(e) the particular characteristics of a facility or jtem

(f) the relative importarice of radiological and n¢nra-
diological hazards

(g) any other relevant factors [1, 2]

item: an all-inclisive term used in place of any of the
following: apputtenance, assembly, component, equip-
ment, material, module, part, product, software, sfruc-
ture, subassembly, subsystem, support system, sygtem,
or unit{treplaces Part I definition for use in this Subpart).
(1, 2]

management assessment: an assessment conducte
managers of their management processes to identify
correct problems that hinder the organization
achieving its objectives. [1, 2]

d by
and
rom

nonreactor nuclear facility: those facilities, activities, or
operations that involve, or will involve, radioactive and/
or fissionable materials in such form and quantity| that
anuclear or a nuclear explosive hazard potentially ¢xists
to workers, the public, or the environment but doep not
include accelerators and their operations nor actiyities
involving only incidental use and generation of radjoac-
tive materials or radiation, such as check and calibration
sources, use of radioactive sources in research and exper-
imental and analytical laboratory activities, eleqtron
microscopes, and X-ray machines. [1]

nuclear facility: a reactor or nonreactor facility whefe an
activity is conducted for or on behalf of DOE|and
includes any related area, structure, facility, or activity
i tion

PDIC C d
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]

O tITe exte eressa
of the requirements

quality assurance: all those actions that provide confi-
dence that quality is achieved (replaces Part I definition
for use in this Subpart). [1]
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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.

PART Il, SUBPART 2.22

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

worky a defined task or activity such as research and
devdlopment; operations; environmental remediation;
maimtenance and repair; administration; safety software
devglopment, validation, testing, and use; inspection;
safeguards and security; or data collection and
analysis. [2]

200

201

M
iden|
tion
men|
is in|
obje
Mar
safef
tion
asse
min
of fl
ning

MANAGEMENT ASSESSMENT REQUIREMENTS

General

panagers shall assess their management processes to
tify and correct problems that hinder the organiza-
from achieving its objectives. Management assess-
ks shall determine how effectively the organization
meeting performance expectations and mission
rtives and shall identify strengths and weaknesses.
agement assessments shall be used to enhance
y, identify problems, and contribute to the organiza-
s overall improvement of quality. The management
ssment process shall use a graded approach as deter-
bd by the manager to provide an appropriate degree
pxibility in the level of detail for assessiient plan-
implementation, documentation, and;reporting.

202| Assessment Planning and Scheduling

202.1 Planning. Senior management is responsi-
ble for

(a) establishing and implementing the management
assegsment program

(b) emphasizing theimportance of assessments to the
management team

(c] setting overall expectations and schedule

(d) ensuring/necessary resources (including person-
nel gnd training) are available to develop the program,
perfprm.the assessments, and act on results

and external organizational interfaces.
(c) determining the degree of formalityned
plan, conduct, document, and report the.asses
(d) coordinating interfaces when assessment
multiple organizations.
(e) setting the assessment schedule.

essary to
sment.
s involve

202.3 Assessment Personnel. Managemel
ments shall be performed\by managers of the
tion, processes, or activities being assessed. ]
shall remain personally involved in condu
assessment and shall be responsible for evalyl
results whendemployees and/or consultants ar
assist with\the assessment.

\t assess-
rganiza-
flanagers
ting the
hting the
e used to

203 Assessment Process

bnt focus
sessment
wing:

een per-
bffective-

203.1 Assessment Focus Areas. Assessm
areas to be considered during a management as
shall include one or a combination of the foll

(a) Have critiques and/or self-assessments 1
formed by employees related to assessing the
ness of the organization?

(b) What is the level of management partici
QA program implementation?

(c) Are the plans and goals of the organiza
appropriate and valid?

(d) Are managers regularly monitoring the
tional plans and goals and the achievement
goals?

(e) Do individuals understand the organ
plans, goals, and objectives?

(f) Is the overall performance focused effeq
meeting plans and goals?

(¢) What is expected of individuals in the
tion, and are these expectations aligned with
objectives?

(h) Are these expectations being met?

pation in
tion still

rganiza-
of these

zational
tively on

rganiza-
mission

(@ LUII[IIluIliLdIiIlg dSSCESSITICTIL bLilEdUie 10 dppro-=
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

115

(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.

engths, weaknesses, and problems affecting
hchievement that require resolution

ummary statement that describes how effec-
b organization is in meeting its objectives and
ality performance expectations that assist in
its mission objectives, goals, and plans

mission

(c) a g
tively th|
those qu
meeting

204 Evalluation of Assessment Results

204.1
determir
as imprd

204.2  Senior management shall ensure the man-
agement assessment results are used to improve the
organizafion’s performance, promote quality improve-
ment, and remove barriers that inhibit the organization
from achfeving its objectives, goals, and plans. Indicatots
of the effectiveness of the assessment process inélude

(a) eliminating the recurrence of problems from previ-
ous assepsments

(b) bepchmarking of assessment petformance with
that of other internal and external organizations to deter-
mine whither assessments reflect bestindustry practices

(c) inqorporating assessmentyresults into organiza-
tional gdals, strategies, objectiyes, plans, and processes

(d) periodically reviewing the results of assessments
with individuals and.bfganizations that may benefit
from the results and. improve their performance

The manager performing the assessment
es which results warrant further action, either
vement or corrective action.

300 QUALHY-IMPROVEMENT
301 General

ASME NQA-1-2017

(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 trending or perfprm-
ance metrics indicate the potential for future-problems.

302 Evaluation of Work

Work shall be formally evaluated,\with a focy
identifying potential sources of errors that may in
quality. Evaluations shall conSider procedures, ed
ment, materials, work environment, management,
munication, resource alle€ation, human perform
factors, and other attxibutes with the potenti
adversely impact quality. Evaluation methods
include, but are-not limited to, the following:

(a) audits

(b) surveillances

(c) management assessments

(d)~¥rending and analysis of performance me
error rates, or other measured data

(e) other established quality evaluation method
determine the cause of the condition or issue

s on
pact
uip-
Com-
ance
hl to
shall

rics,

s to

303 Quality Improvement Tools

hiza-
nore
Se:

[pose
nch-
P ani-
ons.
per-

Processes or tools shall be selected to assist orga
tions in improving quality performance. One or
of the following tools shall be used for this purpo

(a) Benchmarking (Internal and External). The pud
of benchmarking is to improve performance. Be
marking provides a mechanism to learn about an or.
zation in relation to other similar organizati
Benchmarking can identify those organizations thaf
form effectively for similar activities.

(b) Brainstorming. Brainstorming is a way of d
oping creative solutions to a problem. It works by f
ing on a problem statement and developing ra
solutions to it. Ideas are generated by all participants
in a brainstorming session. There should be no criticism

bvel-
cus-
lical

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

116

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,

PART Il, SUBPART 2.22

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 fan occur sooner or later. 304 tmprovement tdentificatiomand-tmptementation
(f) Lessons Learned. A lesson learned is a good work Management shall determine which of the'identified

pracice or innovative approach that is captured and  problems or weaknesses warrant quality~imprpvement.

sharpd to provide repeat application. A lesson learned  This determination shall consider the ‘likelifood and

maylalso be an adverse work practice or experience that  gignificance of the potential problends, safety cpnsidera-

is captured and shared to avoid recurrence. tions, mission priorities, process éfficiency, and|resource
(g} Flow Charts (also known as a Process Map). A flow  availability. Alternate actionsshall be explored|to deter-

charf is a map of a process that is simply a graphical =~ mine the best solution té<address the error frecursor.

way|of representing the process flows and activities  The determination shall:bé documented. Imprgvements

thropighout a process using common symbols. It is used  will be incorporated-as-determined by management and

to dpcument processes and helps analyze and standard-  may include equipment or facility modification,

ize @ process and plan improvements. It is a tool to  updated training, or changes to institutionalifed work

understand a process. controls (suckihas policies, programs, plans, prpcedures,
(h) Failure Mode and Effect Analysis (FMEA). FMEA is or guidelines).

a syptematic approach that identifies potential failure

modes in a system, a product, or manufacturing/ 305 Improvement Evaluation

asse nb?ir}g operation Ca}lsed by des%g.n or ma.nuf.a'ctur— Management shall ensure quality improvemgnt initia-

ing Heficiencies. It also 1d<.3nt.1f1es cr1t1ca1. or s1gr.uf1cant tives are evaluated or periodically monitored [to deter-

design or process char acter1§tlcs that require spegal €oN=-3" mine whether the intended results are achievdd and to

troly to prevent or detect failure modes.. FMEAis a tal”  peck for unforeseen adverse impacts. Effectiye imple-

useq to prevent Problems from occurring. ) mentation eliminates potential problems| and/or
(1) Qap Anglyszs (also 'known as Change Analysis)-"Gap L. q1ces their adverse impact.

anallysis provides a detailed breakdown of both the qual-

itatjve and quantitative aspects of the difference

between what is and what is desired. 400 RECORDS
(j)| Gantt Project Timeline Charts (sometimes referred to )

as a par chart). The Gantt chart offérs)a graphical display . Records of me.m'a'gement as s.essment ar'ld quality

of agtivities and duration illustrating timelines for pro- improvement activities are considered fluaht?’ reCO}‘ds

posdls and projects. and shall be controllec% in accordance with thq require-
(k| Histograms. A graphichl summary of the results ments of Part. I, Requirement 17. ManagemeIt assess-

fron] a checklist. ment records include assessment schedules andl reports.
(1) Pareto Charts. A Rareto chart is used to graphically Quality improvemer}t records include reportq utilized

sumpmarize and display the relative importance of the to record and track improvements.

diff¢rences between groups of data. The basis for a

Pareto chartis the 80-20 rule, where 80% of the problems 500 REFERENCES

resuft frem;20% of the causes. It assists in determining

signiificarice and identifying the potential items to The following is a list of publications refellenced in

imprevefirst this Standasd

(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
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[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

JRPQSE

200 APPILICABILITY

establishes requirements for the development
lementation of a Quality Assurance Program
r nuclear facility applications. It is arranged by
hents 1 through 18.
contains additional quality assurance require-
r the planning and conduct of specific work
under a Quality Assurance Program devel-
accordance with Part I. It is arranged by

Part Il — this Part — contains guidance for imple-

menting
by Subp:
on apprd
ments o
provide
require, al
this Part
used to
Part 1Y
and com
ments. I

the requirements of Parts I and II. It is arranged
rts. This part contains nonmandatory guidance
aches and methods to implement the require-
Parts I and II. Consistent with its intent to
nonmandatory guidance, the terms must,
nd shall are not used in statements of action in
Alternative approaches and methods may be
atisfy Parts I and II requirements.
/ contains guidance for application of NQA-1
parisons of NQA-1 with other quality require=
is arranged by Subparts.

Application of this Part’s — Part IIl — guidance
be achieved by either or both of the folloy
approaches when implementing Parts”I an
requirements:

(a) as content within the QualityAssurance Pro
document to provide details relevant to an orga
tion’s activities

(b) as content in policiessprotocols, instructions
procedures that establish controls for activities affe
quality

This Part contains)details of proven methods

may
ving
d II

Pram
hiza-

and
rting

and

activities to achieve compliance with Parts I and II

requirements/and provides proven principles and |
tices that miay be used to establish an efficient and
effectivécQuality Assurance Program. Part III rel
industfy experience, proven methods of perform
technology changes and regulatory considerations
insights into the intent of the NQA Committee in fo
lating Parts I and II requirements. It does not, how
limit the Standard user from utilizing alternate met
and activities that can be proven to provide results
sistent with Parts I and II requirements.

brac-
cost-
lects
hnce,
and
mu-
ever,
hods
con-
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SUBPART 3.1
Guidance for Implementing Part | Requirements

The Fnﬂnwing thparfc prnvidp nonmandatory gnir‘l-
ancithat may be used in conjunction with the applicable
Reqtiirements of Part I.
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SUBPART 3.1-1.1
Implementing Guidance for Part I, Requirement 1:
Organization

100 GENERAL

This

bpart provides nonmandatory guidance on

organizafion as specified in Requirement 1 of Part I.

200 O

In stru
sibility,
interdis
tional ¢
regarded
group. 1
ever, shg
monitor
the varig

Qualit]
extends
tions, frg
ers, comyj
operator
ties affed

Differg
dependij
the impl

RGANIZATIONAL STRUCTURE

cturing the organization and assigning respon-
juality assurance should be recognized as an
iplinary function involving many organiza-
omponents and, therefore, should not be
as the sole domain of a single quality assurance
he quality assurance group (or groups), how-
uld be designated to describe, integrate, and
the agreed-upon quality assurance activities of
us disciplines and functions.

fy assurance encompasses many functions and
to various levels in all participating organiza-
m the top executive to workers, such as design-
buter programmers, welders, inspectors, facility
5, craftsmen, and Auditors, who perform activi-
ting quality.

nt organizational structures may be.eftective,
g on the portion of the project otjob in which
bmenting organization is invelved.

300 BASIC PRINCIPLES

301 Management Functions

Designated management should hayé the auth
and responsibility to identify or apptove

(a) quality assurance program‘scope and approp
quality levels

(b) characteristics to be-verified and accept
criteria

(c) actions to resole quality problems

(d) determination“ef the validity and dispositid
nonconforming“items and services

302 Quality, Achievement Functions

Those performing quality achievement funct
should“have

(a)’ means or information, or both, to monitor or
the quality of their work

(b) authority and responsibility to identify and co
defective work products

(c) responsibility to correct quality problems in
area of responsibility, whether self-identified or rep
to them by others

prity
riate

nnce

n of

ions
heck
ntrol

their
rted

(d) freedom to provide or recommend solutiofs to

quality problems outside their area of responsibili

ty
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SUBPART 3.1-2.1
Implementing Guidance for Part I, Requirement 2:
Quality Assurance Programs

100| GENERAL

T‘Iis Subpart provides nonmandatory guidance on
Reqtiirement 2 of Part I, Quality Assurance Program.

200 PROGRAM FORMAT

The format of NQA-1 has retained the original eigh-
teen|criteria. Other recently developed quality assurance
requirements documents use different formats. One such
fornjat is management, performance, and assessment.

Another format is
(a) program
(b} personnel training and qualification
(c] quality improvement
(d) documents and records
(e] work processes
(f] design
(g} procurement
(h) inspection and acceptance testing
(i) management assessment
(j)| independent assessment

Stjll another format uses twenty elements to'describe
a qyality assurance program. Regardless“of how the
requirements are grouped and formatted, the important
sucdess factor is to adequately address all imposed

reciirements. This Standard doesmot restrict the devel-

opmient of quality assurance programs to the format of
requirements specified herein, provided the technical
contpnts of the requiremefits imposed by the organiza-
tion|invoking this Standard are met.

Frequently, one giiality assurance program can be
adapted to satisfy-the needs of more than one standard,
or clistomer. Because of its broad base of requirements,
NQA-1 proyides a core program that can be related to
othef staridards and customer specifications. A relation-
ship| matrix can be used to demonstrate programmatic

comi arabilitv with other source reaguirement docu-
J

formality should be graded to satisfy criteria pased on
the defined risks associated with meeting gpecified
requirements.

Most quality assurance applications will haye multi-
ple customers and users, and to.meet the inter{ded pur-
pose of the quality assurance\program, custonjer needs
should be viewed individually and collectively|Custom-
ers can be internal or_external to the quality gssurance
program applied tothe work process. Internal users of
the quality assurance program will have differ¢nt needs
(i.e., performiance) than external customers,|who 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 fustomer
with a defined set of requirements and expecfations to
be met.

The quality assurance program should describe the
organizational structure, functional respongibilities,
authority levels and relationships, and commymication
interfaces needed to accomplish the work anfl quality
objectives.

Generally, functional interfaces should be identified
to link with key customer communication pojnts. This
will promote performance-based operatipns and
reporting if used effectively to communicate perform-
ance status and resolution of issues.

302 Timing

The primary reason for establishing a quality assur-
ance program is to ensure that items and services are
developed and provided for use in compliahce with
specified requirements. To achieve this objectivg, control
and verification measures should be planndd, 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 life cycle 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

ASME NQA-1-2017

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-

function§ These functions are the building bIocks of
an organjization framework. Work task relationships are
frequently described in work breakdown structure that
relates process requirements, tasks, and work products
and proyfides the basis for work scheduling, cost control,
and perfprmance measurement.

Each Work requirement should be related to a work
task, a work process, and a customer. Progress toward
achievirlg a work product should be measurable to
determirje how effectively work objectives are met.

402 Plapning

Work activities should be planned to ensure a system-
atic apprpach. Planning should result in the documented
identification of methods and functional responsibili-
ties. Plajning 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 measyre performance and progress.

Planning should be performed as early as practicable
and prigr to the start of the activities to be controlled
to ensurg functional interface compatibility and satisfac-
tory coverage of governing requirements.

Planning for a quality assurance program shiould take
into congideration

(a) appplicable quality and technicakrequirements,
includinjg governing specifications,.¢odes, standards,
and pradtices

(b) thg need for special proceduires, work instructions,
controls,|processes, equipment,.qualifications, or certifi-
cations required to achieyé\quality requirements

(c) th¢ documentation'needed to demonstrate the
quality gf the work, performed and the items and ser-
vices prqgvided for*use

(d) thle assignment of task and performance
responsibilities

(e) thgmethods to be used to verify conformance with

ing coverage of administrative services, if that,is what
is needed to meet customer performance expectatjons.

502 Graded Approach

bs of
with
ered
fica-

Items and services may require vafying degre
control and verification to ensure‘compliance
requirements. Some factors that should be consid
in determining appropriatelevels of control and ver
tion are

(a) the hazards associated with doing the woi
using the results of the work

(b) the consequénces of malfunction or failure g
item, or inapprepriate use of the results of sery
provided

(c) theprobability of the occurrence of the postu
conseduences

(d)-the design and fabrication complexity or un
ness of the item, or difficulty to perform services

(e) the need for special controls and oversight of]
cesses, equipment, and performance

(f) the degree to which functional compliance c3
demonstrated by inspection, test, or perform
verification

(¢) the quality history and degree of standardiz
of items and services

k or

f the

rices
ated
que-
pro-

n be
hnce

htion

(h) the difficulty of repair, replacement, or replication

of the items and services

600 TRAINING AND QUALIFICATION

vork
ould

rain-

The definition of work requirements, individual Y
tasks, and their collection into a work process sh
be used to determine the individual and collective {}
ing and qualification needs.

The accumulation of knowledge and skills 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

124

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-
sure i

Th
bilit
shot

M
men|
the

as ri

jose doing the work should have first-line responsi-
 for the acceptability of their work. Their managers
ld regularly assess work performance.

pnagement assessments can be continuous measure-
ks of performance or periodic efforts, depending on
cope of the work and process complexity as well
5k management considerations.

PART 11, SUBPART 3.1-2.1

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

i fbiti fsh rk tasks
or objectives to assist in the management aspessment
process. Assessments can have a process, or [technical
focus, depending on the nature and scope of the assess-
ment. In either case, the individual performing the
assessment should have assessment’skills, and work pro-
cess and product/customer_understanding tq conduct
an effective assessment.
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SUBPART 3.1-2.2
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Lead Auditor Qualification

100 GENERAL

This Spbpart provides nonmandatory guidance rela-

tive to t
for the q
be used

200 E

evidencd
ing scorg

201 Edu

(a) As
score 1 ¢
sciences,
its; or

(b) Al
score 2 1
sciences,
its; in ad
engineer]
or qualif]

202 Exg

Techni
construc
for each
aspect o

e education and experience that may be used
halification of Lead Auditors. This Subpart may
in conjunction with Requirement 2 of Part I.

UCATION AND EXPERIENCE

The p]ospective Lead Auditor should have verifiable

that a minimum of 10 credits under the follow-
system have been accumulated.

cation (4 Credits Maximum)

Gociate degree from an accredited institution:
edit or, if the degree is in engineering, physical
mathematics, or quality assurance, score 2 cred-

achelor’s degree from an accredited institution:
edits or, if the degree is in engineering, physical
mathematics, or quality assurance, score 3.gred-
dition, score 1 credit for a master’s degree in
ing, physical sciences, business mafiagement,
y assurance from an accredited institution.

erience (9 Credits Maximum)

cal experience in engineering, manufacturing,
ion, operation, or maintehance: score 1 credit
full year with a maXimium of 5 credits for this
experience.

(a) If 2 yr of this experience have been in the\nul
field, score 1 additional credit; or

(b) If 2 yr of this experience have been in qu
assurance, score 2 additional credits; ‘or

Clear

ality

(c) If 2 yr of this experience have/been in auditing,

score 3 additional credits; or
(d) If 2 yr of this experienice’ have been in nuj
quality assurance, score 3-additional credits; or
(e) If 2 yr of this experience have been in nu
quality assurance auditing, score 4 additional cred

203 Other Credentials of Professional Competen
(2 Credits ‘Maximum)

For certification of competency in engineering sci
or quality assurance specialties issued and appr
by acstate agency or national professional or tech
society: score 2 credits.

204 Rights of Management (2 Credits Maximum)
The Lead Auditor’s employer may grant up to 2

clear

Clear
its.

Le

bnce,
bved
hical

Fred-

its for other performance factors applicable to auditing,

which may not be explicitly called out in this Sub
Examples of these factors are leadership, sound j
ment, maturity, analytical ability, tenacity, past perf
ance, and quality assurance training courses.

300 RECORDS

The sample form shown in Fig. 300 is provide
utilization as a record of Lead Auditor qualificati

part.
udg-

Drm-

 for
n.
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Fig. 300 Sample Form for Record of Lead Auditor Qualification

RECORD OF LEAD AUDITOR QUALIFICATION
|:| Initial Qualification |:| Requalification | Name:
EMPLOYER:
QUALIFICATION POINT REQUIREMENTS Credits
Education: 4 Credits Max.
Accredited Institution/Degree: Degree Date:
BExperience 9 Credits Max.
Technical experience (1 credit for each full year of experience up to 5 maximum):
Additional credits for (a) 2 yr nuclear field (1 credit) (d) 2 yr nuclear quality
gxperience in any one (b) 2 yr quality assurance assurance (3 credits)
qf (a) through (e): (2 credits) (e) 2 yr nuclear quality
(c) 2 yr auditing (3 credits) assurance auditing (4 credits)

Company/Experience: Datest
(ther Credentials of Professional Competence 2 Credits Max.

Certificate Date
1. Government Agency
4. National Professional or

Technical Society
Rights of Management 2 Credits Max.
Justification:
Bvaluated by (Name and Title): Date:
Total Credits
AUDIT COMMUNICATION SKILLS
Bvaluation Statement:
Bvaluated by (Name and Title): Date:
AUDIT TRAINING COURSES
CQourse Title or Topic: Date
AUDIT or ASSESSMENT PARTICIPATION
Audit or Assessment Description/Audit or Assessment Number Nuclear Date(s)
Typé (Yes/No) Start and Complétion

1.
4.
5.
EXAMINATION: [ ] Written [ ] Oral [ ] Practical | Passed (Y/N): | Date:
The individual listed above is certified as a Lead Auditor to organize and direct audits, report audit findings, and
evaluate corrective actions.
QUALIFICATION CERTIFIED BY: Date Certified:
(Signature and Title)
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Fig. 300 Sample Form for Record of Lead Auditor Qualification (Cont’d)

LEAD AUDITOR ANNUAL ASSESSMENT OF PROFICIENCY

Lead Auditor Name:

Maintenance of Proficiency (year/time period assessed):
(Note: Lead auditors who fail to maintain their proficiency for a period of 2 yr or more require requalification.)

D F . E . . I .

gssurance program and program auditing:

] Audit training:

|:| Audit process participation:

|:| Hroficiency not maintained since last evaluation:

Evalgation Result:
Il Retraining required
Trairjing required:

Retrgining accepted by:

Name/Title/Date
] Qualification extended 1 yr

] Requalification required

Assegsment performed by:

P

hme/Title/Date
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SUBPART 3.1-2.3
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Inspection and Test Personnel
Qualification

100

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 .

GENERAL

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

A
docy

Level | Personnel Capabilities

Level I person should be capable of performingand
menting 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.

202

A
of a
clasg
havgd
and
setu
ing

Level Il Personnel Capabilities

Level II person should have all of the capabilities
[_evel I person for thejinspection or test category or
in question. Additionally, a Level II person should
demonstrated\¢apabilities in planning inspections
tests; in setting up tests, including preparation and
b of related equipment, as appropriate; in supervis-
r maintaihing surveillance over the inspections and
testy, in‘stpervising and certifying lower level person-
nel; pnd in evaluating the validity and acceptability of
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.

129

300 EDUCATION AND EXPERIENGE
QUALIFICATIONS

These education and experience recomme
should be considered with/recognition that oth
commensurate with thé\Sedpe, complexity, o
nature of the activity ghay provide reasonable 3
that a person can competently perform a partic
Other factors thatmay demonstrate capability i
job are previgus performance or satisfactory co|
of capabilify testing. These factors and the basis
equivalenCy should be documented.

hdations
br factors
r special
ssurance
ilar task.
nagiven
mpletion
for their

301*%Level |

(1) Two yr of related experience in equivaler
tion or testing activities; or

(b) High school graduation and 6 months ¢
experience in equivalent inspection or testin
ties; or

(c) Completion of college level work leadi
associate degree in a related discipline plus ]
of related experience in equivalent inspection
activities.

It inspec-

f related
g activi-

ng to an
months
r testing

302 Level Il

(a) One yr of satisfactory performance as a |
the corresponding inspection or test category o

(b) High school graduation plus 3 yr of relate
ence in equivalent inspection or testing activi

(c) Completion of college level work leadi
associate degree in a related discipline plyl
related experience in equivalent inspection g
activities; or

(d) Graduation from a 4-yr college plus 6

Level Iin
F class; or
d experi-
ies; or

hg to an
5 1 yr of
r testing

activities.

303 Level llI

(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
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facilities — or, if not, at least sufficient training to be
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-1-2017

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-
priate training, which may include on-the-job training,

ity; or should be conducted as needed to qualify pexsdnnel
(d) Grpduation from a 4-yr college plus 5 yr of related ~ to perform inspections and tests. The use of persqnnel
experienfe in equivalent inspection or testing activities ~ performing inspections and tests during,en-th¢-job
with at Jleast 2 yr of this experience associated with  training qualification should be performed“undef the
nuclear facilities — or, if not, at least sufficient training observation and supervision of a qualified person, gince
to be acfjuainted with the relevant quality assurance  the verification of conformance is the'responsibility of
aspects ¢f a nuclear facility. a qualified person.
400 UBE OF INSPECTION AND TEST PERSONNEL
Prior fo assigning personnel to perform inspection
and test|activities, supervision should determine that

130
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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 nonconforming 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.
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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-1-2017

(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 linvdlved
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 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- nppnrnfnc ortools hot or cold surfaces or ]i(}nir]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.

132

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
. 402.1(d) of this Subpart, note such things as
(-a) supervisory involvement
(-b) worker preparedness and understanding of
ned 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 ysed for activi-
that cannot be clearly delineated in procedures
1d be assessed. Controls for tests\and experiments
I1d support and validate a researcher’s results and
lusions and provide sufficient data for replication
peer reviews when required. Controls during devel-
ent, which are applied-to the fabrication, construc-
test, and operation/of prototypes and test rigs,
ld support and.yalidate the results and provide
ble data for subsequent production-line activities.
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

para

assig

(b

wor
that

port,

matq
wor

ties

shoy
shoy
cong
and

opmy
tion
shoy
relial

(c

(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 maj
within the organization! The following elemen
be considered:

(a) reaching agreement on communicatin
during suryveillance

(b) proyiding immediate verbal feedback co
strengths and weaknesses to first-line supervis
agers,-.and workers, as appropriate

(o) notifying appropriate personnel of co
adverse to quality in accordance with gqg
procedures

ny forms
s should

o results

ncerning
TS, man-

nditions
verning

600 RESOLUTION OF ISSUES
601 Response to Surveillance Reports

ade in a
e impor-
Fstood, it
uals and
nce with

Responses to identified issues should be 1
timely manner, with consideration given to th
tance of the issue. When an issue is not unde|
should be discussed with responsible individ
mutually agreed upon or escalated in accords
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.

133

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) nature of interaction between design, operation,
and congtruction activities

(f) the effect of design change implementation on the
safe opetation of the facility

(g) nature of analysis, such as analysis supporting the
design of predictive analysis of an existing design

200 DESIGN INPUT

Design inputs include many characteristics and func-
tions of gn item or system. These inputs vary depending
on the application; however, thé nuclear industry has
found it ¢lesirable to consider atleast the following listed
inputs a$ they apply to specific items or systems:

(a) bapic functions of each structure, system, and
compongnt

(b) petformancesrequirements such as capacity, rat-
ing, and|system\output

(c) regulatory requirements, and commitments or
responses ‘to-federal, state, and local regulations. For

(8) NRC bulletins, circulars, notices, and\geheric
letters
(9) commitments in correspondence\with NR[C
(d) codes and standards. For exainple, these [may
include, but are not limited to
(1) ASME codes and standards
(2) ACI, AISC, ANSLSASNT, ASTM, AWS,
IEEE, ISO, NFPA, and athers by similar societi¢s or
organizations
(e) design conditipnis such as pressure, temperafture,
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.g., the addition of a load to an exigting
wall oxthe addition of an instrument to a cabinet
(g)\ environmental conditions anticipated duringjstor-
age, construction, operation, and accident conditjons,
such as pressure, temperature, humidity, corrosivehess,
site elevation, wind direction, exposure to weather,
flooding, nuclear radiation, electromagnetic radiation,
and duration of exposure; qualification test reqfiire-
ments; shelf or service life limitations
(h) interface requirements including definition df 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 capjcity,
water systems capability (intake, service, and compo-
nent cooling water), and HVAC capability
(2) the effect of cumulative tolerances in the d¢sign
(3) the effect on design and safety analys¢s to
ensure the analytical bases remain valid
(4) the compatibility with unimplemented d¢sign
changes to specify any required sequence| for

example, These may include, but are not limited to

(1) safety analysis report

(2) NRC’s Safety Evaluation Report and supple-
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

implementation
(5) compatibility with technical specification

requirements

(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
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(I) hydraulic requirements such as pump net positive
suction heads (NPSH), allowable pressure drops, and
allowable fluid velocities

(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,

PART 11, SUBPART 3.1-3.1

(4) fire barrier capability including fire door
installation

(5) fire dampers

(6) access to fire fighting and emergency equipment

(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

load|profile voltage, electrical insulation, motor require-
ments, physical and electrical separation of circuits and
equipment; the effect of cable routing or rerouting on
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,
maiftenance, abnormal or emergency operation, special
or irjffrequent operation including installation of design
charlges, and the effect of system interaction

(g} instrumentation and control requirements includ-
ing [indicating instruments, controls, and alarms
requiired for operation, testing, and maintenance, other
requirements such as the type of instrument, installed
sparps, range of measurement, location of indication,
and [set point determination are included

(r) security requirements to include access and
admfinistrative control requirements and system designy
reqyirements including redundancy, power supplies,
suppport system requirements, emergency operational
modes, and personnel accountability

(s} redundancy, diversity, and separation require-
mengs of structures, systems, and components

(t) failure effects requirements of structures, systems,
and |components including a defifiition of those events
and |accidents that they must be_designed to withstand

(u) test requirements including preoperational and
subgequent periodic tesfs.dnd the conditions under

(z) handling, storage, cleaning, and
requirements

(aa) other requirements to prevent tndute risk to the
health and safety of the public

(bb) materials, processes, partsj/and equip
able for application

(cc) safety requirements for preventing p|
injury including such items.ds radiation safety,
ing radiation exposuteto personnel, criticali
restricting the use of’dangerous materials, esca
sions from encldsures, and grounding of ¢
systems

(dd) quality and quality assurance requirenjents

(ee) relability requirements of structures, [systems,
and,components including their interactions, which may
impair functions important to safety

(ff) interface requirements between equiprhent and
operation and maintenance personnel

ipping

ent suit-

prsonnel
minimiz-
by safety,
pe provi-
lectrical

(gg) requirements for criticality control and|account-
ability of nuclear materials

(hh) load path requirements for installation,|removal,
and repair of equipment and replacement pf major
components

(ii) qualification test requirements
300 DESIGN PROCESS

The design activities may be prescribed in jop specifi-
cations, work instructions, planning sheets, grocedure

whigh they will be pefformed manuals, test procedures, or any other typed or written
(v) accessibility, /naintenance, repair, and preservice  form that provides adequate control and [permits
and [inservice inSpection requirements for the facility =~ reviewing, checking, or verifying the resullts of the
inclfiding theSconditions under which these will be  activity.
perfprmed (a) Subjects normally covered by procedurgs for the
(1) pérsonnel requirements and limitations including  preparation and control of drawings include the
the qualification and number of personnel available for ~ following:
operation, maintenance, testing and inspection, and (1) dratting room standards
radiation exposures to the public and facility personnel (2) standardized symbols
(x) transportability requirements such as size and (3) identification system

shipping weight, limitation, and I.C.C. regulations
(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

135

indication of status

checking methods

review and approval requirements

issuance and distribution control

(8) storage and control of originals or master copies
(9) revisions

(10) as-built drawings

4
(5)
(6)
(7)
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(11) control of computer-aided design and engi-

neering tools
(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

(4) issuance and distribution

(5) fevisions

(6) indication of status

(7) storage and control of originals or master copies

(c) Dgsign documents should include information

that may subsequently be needed to support facility
operatiops such as

(1) ¢ontrol room operations

(2) fnaintenance

(3) $pare and replacement parts

(4) environmental qualification of equipment

(56) putage planning and scheduling

(6) safety evaluations

(7) facility modifications

(8) personnel training and qualification

400 DESIGN ANALYSIS

Design analysis should be performed in a planned,
controlled, and documented manner. Design analysis
should identify the purpose, methods, assumptions;
design ihputs, references, units used, and any restric-
tions or limitations on the use of the results. Calculations
should Be identifiable by subject (including(structure,
system, ¢r component to which the calculation applies),
originatqr, reviewer, and dates or by, dther data such
that calcfilations are retrievable.

401 Usé

When
sis, the
may be
ways:

(a) Ca
testing a
configur
the app
prior to use, or

(b) Case (2): by applying a known trustworthy means
to independently verify the computer-generated results
with the design analysis for each application of the com-
puter program, in accordance with Part I, Requirement 3,
section 500

These two cases are further clarified below. Addition-
ally, in either case, it is advisable to have a properly
qualified person assess the reasonableness of the results
in light of the analyzed conditions.

of Computer Programs

a computer program is used in a design analy-
rorrectness of the-computer-generated results
demonstrated.if “either of the following two

e (1): by virtue of the program’s acceptance
hd configuration management in its as-installed
htion_(i.e., it is controlled) in accordance with
i NQA
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Computer programs that are used to preprocess input
or postprocess output (such as scripts that are written
in macro languages, such as Microsoft VBA, Python,
and the command shell) used in a design analysis are
subject to these same requirements.

401.1 Acceptance Prior to Use by Applying NQA-1
Software Requirements. Case (1) is applicable only if
all of the following are satisfied:

: ocu-
5 for
mits
nt 3,

mentation shows that it produces correct solution
the applied mathematical model within defined 1
for each parameter employed [i.e., Requireme
para. 401(a)].

(b) The applied mathematical model'has been sh
to produce a valid solution to the physical problem

own
LSSO-

ciated with the particular™ application [i.e.,
Requirement 3, para. 401(b)]:
(c) The design analysi§-yses the computer program

in a manner consistent with the scope of its accepfance
testing.

(d) The computer program’s acceptance testing
performed in~accordance with Subpart 2.7, para
and, if applicable, Subpart 2.14.

(e) The computer program is maintained under
figuration management in its as-installed configur
in adcordance with Subpart 2.7, para. 203.

(f) The design analysis uses the computer program
in a controlled environment equivalent (i.e., with an
identical configuration item list) to that in which if was
tested.

When all of the above conditions are met, a refejence
to the computer program’s configuration management
and acceptance testing record should be sufficient to
justify its use in the analysis. Acceptance testing|per-
formed during either NQA-1 compliant software dpvel-
opment or computer program commercial gfade
dedication processes may be used to satisfy the require-
ments of Part I, Requirement 3, paras. 401(a) and [b).

For computer programs that are developed undler a
QA program compliant with NQA-1 Parts I and II, vprifi-
cation and validation performed during the computer
program’s development should demonstrate its acfept-
ability in accordance with Requirement 3, para. 4P1(a)
within defined limits for each parameter employed. For
computer programs acquired

was
404

con-
htion

= = d-during dedica ess,
including documented technical evaluations and accept-
ance activities, should provide evidence that the com-
puter program correctly performs within its defined
limits in accordance with Requirement 3, para. 401(a).

For each computer program either developed under
an NQA-1 compliant program or procured as commer-
cial-grade, acceptance activities must show that the
applied mathematical model produces a valid solution
to the physical problem in accordance with
Requirement 3, para. 401(b). This may be performed
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through literature searches, textbook references, qualifi-
cation testing, comparison of computer program results
against a reliable reference such as alternate mathemati-
cal model results or physical system measurements, or
other such methods that provide assurance that the
applied mathematical model in the computer program
is appropriate for the physical problem being analyzed.

A spreadsheet calculation may be considered an
accepted and controlled computer program if, in addi-

PART 11, SUBPART 3.1-3.1

The software requirements in Subpart 2.7 of Part II
are optional for computer programs whose results are
verified with the design analysis for each application.

401.3 Changes to Computer Code or Defined Limits.
Where changes to a previously accepted computer pro-
gram are performed, the new version requires verifica-
tion in accordance with Requirement 3, para 401.

Any use of an accepted and controlled computer pro-

tion|to satisfying the criteria specified above, all of the
cells| that contain formulas are locked and password-
protpcted to prevent changes. Only the input parameter
cells| should allow user input.

4D1.2 Independent Verification of Computer Program
Resylts for Each Application With the Design Process.

of

accordance with Requirement 3, paras. 401(a) and (b).

It [is not sufficient to compare the results with those
of apother computer program that has not undergone
acceptance testing (i.e., is unproven) or is not propexly
maintained under configuration management. The, ref-
erenfe against which the results are verified is justified
by gpod engineering practice, such as hand caloulations,
meapurements taken on a physical system(similar to that
being modeled, or another computer,ptogram that has
beer] properly accepted for such usetand controlled [i.e.,
a computer program that meets-all.of the requirements
listefl for Case (1)].

The verification methodolegy is shown to produce
corrgct solutions for the applied mathematical model
within defined limits«{foréach parameter employed [i.e.,
Reqtiirement 3, para¢401(a)], and the applied mathemat-
ical model is shown to produce a valid solution to the
physical problem associated with that application [i.e.,
Reqtiirement3; para. 401(b)]. Such independent verifica-
tion|of ¥esults for a particular design analysis should
satigfy\the computer program verification requirement
in Requirement 3, para. 402(e) for the current verified
design analysis only; it is not sufficient evidence to qual-
ify the computer program for use in other design
analyses.

In addition to the above, the verification of a spread-
sheet calculation should include confirmation that the
mathematical model’s formulas are properly repre-
sented in the spreadsheet’s symbology and that the cor-
rect cell references are incorporated into each instance
of each formula.

gram hpvnn(‘] thelimits ﬁY‘D‘Hh!]Q]‘I xerified must be justi-
f1ed either by performmg additional acceptande testing,
asin Case (1), for the newly defined limits-er by indepen-
dently verifying, as in Case (2), all restilts that|could be
affected by such usage. Justification should be provided
for judging any results to be unaffected by the out-of-
scope usage.

401.4 Documentation{  Documentation of jthe com-
puter program verification activities describ¢d above
should be in accordance with Requirement 3, para. 402
of Part L.

Table 401.4 summarizes the acceptability ofjmethods
that may bel used to meet the requirements of
Requirement’ 3, paras. 401(a) and (b) for each of five
hypothetical scenarios.

500 DESIGN VERIFICATION

The purpose of design verification is to grovide a
confirmatory check of design adequacy by a person(s)
competent to have prepared the design being verified
but sufficiently independent such that they are|not veri-
fying their own work. Accordingly, design verifi

and they have access to the necessar
information.

not, however Ver1fy that the c1rcu1try is de51gned 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.

If qualification testing indicates that modifications to
the item are necessary to obtain acceptable performance,
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Table 401.4 Scenarios for Use of Computer Programs in Design Analysis

Use of Computer Program for
Design Analysis (Part |,

Design Verification Method
(Part I, Requirement 3,

Scenario Requirement 3, Para. 401) Section 500) Acceptable? Comment

1 Computer program con- Design review, alternate calcula- Yes Satisfies Case (1) and meets
trolled and accepted tion, or qualification testing Requirement 3, paras. 401(a) and
for use applied to (b) through prior acceptance testing
physical problem for design analyses within the

acceptance testing scope.

2 Computer program not Design review No Does not satisfy Case (1) or Casg (2).
controlled and/or The appropriate design inputs may
accepted for use be verified; however, @)trustwofthy

method has not been used to Verify
results. Additional/method reqyired
to verify corréct 'solutions for tHe
applied mathrematical model arjd
physical preblem.

3 Computer program not Alternate calculation: another com- Yes Satisfies Case (2) and meets
controlled and/or puter program, which has been Réquirement 3, paras. 401(a) ahd
accepted for use controlled and accepted for use, (®) through the verification method

applied to physical problem for the current verified design
analysis.

4 Computer program not Alternate calculation: hand Yes Satisfies Case (2) and meets
controlled and/or calculation Requirement 3, paras. 401(a) apd
accepted for use (b) through the verification method

for the current verified design gnaly-
sis, provided that the hand calgula-
tion verifies the applicability offits
mathematical model to the phykical
problem through textbook refer
ences, literature searches, or ofher
reliable methods.

5 Computer program not Qualification(testing Yes Satisfies Case (2) and meets
controlled and/or Requirement 3, paras. 401(a) ahd
accepted for use (b) through the verification method

for the current verified design
analysis.
the modjfication should be docimented and the item  affected document, or providing for a process that|con-
modified and retested or etheérwise verified to ensure tinually updates the affected document(s).
satisfactgry performance, During the operational phase, attention should be
given to system modifications, mechanical and elecfrical
600 CHANGE CONTROL temporary alterations, and instrument setpoint changes
to ensure that design changes are processed in afcor-
Design doctiments should be maintained current to

ensure their availability to support facility design, con-
structiork ioh- 3 i

be approved without revision to the affected docu-
ment(s). When this occurs, procedures should be estab-
lished to ensure that a determination of the final design
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, imposing a time limit for updating
the affected document(s), limiting the number of design
changes allowed to accumulate prior to revising the

dance with design control requirements. Proposed npodi-
fications, alterations, and changes may overlap and|/may
e sequence that they were designed;
therefore, it is incumbent upon the design organization
and plant/facility Owner to control approved (but not
installed) design changes to ensure that changes do not
conflict with each other. Where modifications, alter-
ations, or changes must be installed in a particular
sequence, the sequence should be specified. Partial
installation of design changes should be approved by
the design organization. Controls should ensure that
documents that are required to support operation reflect

138


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

ASME NQA-1-2017

the as-built condition of the facility. Temporary and per-
manent repair work and parts replacement should be
reviewed to determine if these activities constitute
design changes.

Assessment of the cumulative effects of individual
changes should be conducted to determine the impact
on the final design.

700 __INTERFACE CONTROL

PART 11, SUBPART 3.1-3.1

internal or external correspondence, contracts, or other
suitable documents.

800 DOCUMENTATION AND RECORDS

The documentation and records for a facility should
include provisions for as-built documentation. These
provisions should address what documents are required,
the depth of information required for the as-built docu-

Dfiring the construction and operational phases,
attenption should be given to defining and controlling the
design interfaces between organizations participating
in design changes/modifications and to defining the
resppnsibility for the overall control of the design. The
resppnsibility for the design of the facility should be
divi¢led in a way that is suited to the individual capabili-
ties |of the participating organizations and the status
ofcopstruction or operations. Participating organiza-
tion$ may include

(2} Owner’s design organization

(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
resplonsibilities may be accomplished in procedures;

mentation, the internal or other measure fot ypdating,
and the identification of those documents.thiat are to
become lifetime or nonpermanent recofds-"As-built doc-
uments may include documents such, as the fpllowing:

(a) drawings required for facility-operation

(b) modification packages

(c¢) manufacturer operation and mair
instructions

(d) manufacturer véndor manuals

(e) manufacturer\technical bulletins

(f) equipment-and instrumentation listings

(¢) envirofunental qualification listings

(h) sparesand replacement parts listings

The.status of the approved design should be readily
available to the participating design organizatjon(s). In
addition, for the operation phase, the as-built config-
tiration and the status of modifications beinfg imple-
mented should be readily available to the operating
organization.

tenance

139
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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 deter-
mine the engineering requirements for the stiucture (i.e.,
soil investigation, environmental studies, both field
work and laboratory effort)

(c) long-lead items such as the nuclear steam supply,
process equipment, including majer equipment fabrica-
tion and test, and high-level\waste storage tanks

(d) construction of thelmain structure of the fagility,
including structural steél érection and concrete prdduc-
tion and placement

(e) specific site‘erection and installation tasks, such
as piping and meéchanical and electrical equipment;

(f) services for nondestructive examination|and
requiredaboratory tests

(¢)-hrardware, such as valves, piping, tanks, and|mis-
cellaheous hardware

(h) software, such as development of fadility
operating procedures, technical manuals, and ¢om-
puter codes

(i) services of various consultants to assist in setting
up management systems (i.e., quality assurance |pro-
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 seryices
provided during operational phases:

(a) fuel, equipment, and services for power plantffuel-
ing operations; special fuel grapples and cask yokles at
reprocessing plants, fuel components, and subaspem-
" N - aloricati-om—alaada A,_,,A;_ 3 fuel
processing and reprocessing cycles; special packaging
for nuclear materials, radioactive products, and radioac-
tive by-products

(b) in-service inspection equipment or services

(c) items and services for facility maintenance, modi-
fications, or changes

(d) special services such as environmental monitor-
ing, radioactive waste disposal, and facility
decontamination
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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
not distinct in scope and timing and that there may be
considerable overlap depending upon the needs of a
particular situation.

PART 11, SUBPART 3.1-4.1

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
to develop the item or accomplish the activity, design
quality assurance requirements should be included in

400( CATEGORIZATION OF PROCUREMENT
ACTIONS

ThHe types of procurements listed in para. 302 of this
Subpart may also be categorized in terms of what is
supplied 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.lbe com-
patible with the particular type of item orservice that
is tojpe supplied. Certain items and servicesimay require
extensive controls throughout all stages of development,
while others may require only a limited quality assur-
ance effort in selected phases of development. The fac-
tors [that determine the extent.of a quality assurance
effoiit are specified in pafas.”501 through 505 of this
Subppart.
501| Importance, ofMalfunction or Failure of the Item
to Plant Safety

chitemitobe procured should be evaluated to deter-
min¢ whether or not it is important to plant safety. For
thosp itemis that are important to plant safety, applicable
requifements o
the procurement document. This safety determination
should be made by the engineering staff of the appro-
priate organization having primary responsibility for
specifying the design requirements for the item.

E3

502 Complexity or Uniqueness of the Item

In developing specific quality assurance requirements
for a particular item, complexity and uniqueness should
be considered.

141

the procurement document.

502.2 Items that require a complex manutracturing
plan may require extensive control oyer imporfant char-
acteristics. The control over important chardcteristics
should extend beyond the manufacturing phasp when it
is necessary to preclude damageto those chardcteristics
during packaging, shippinig, handling, and st¢rage.

502.3 In determining the extent of qualjty assur-
ance to be applied, past experience in the dev¢lopment
of similar itemscshould be considered. An it¢m being
developed fotthe first time will probably requfire much
more control over important characteristics than one
that has had a past history of successful perfprmance.
Thecomplexity or uniqueness of the item may dlso affect
the extent of personnel training and indoc{rination

fequired.

503 Need for Special Controls and Surveillarjce Over
Processes and Equipment

the use
structive
hg, hard-
hnd heat

503.1 Certain work operations requirg
of special processes such as a welding, nonde
examination, passivation, brazing and solderi
ness and tensile testing, protective coating,
treatment.

e certain

process,
ponation.
specially
Clude the

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 envir

Demonstrated by Inspection and Test

It may be possible to demonstrate the quality of certain
characteristics of an item by an appropriate inspection
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. A limiting
case is an end-product test that can properly assess the
degrees of compliance to quality requirements, thereby
eliminating the need for in-process control.
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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-

ASME NQA-1-2017

(b) Unique Order Method. The Purchaser may incorpo-
rate into the procurement documents selected portions
of a quality assurance standard, such as Part I, that
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

factorily,[the quality assurance program may be taitored
to reflect this satisfactory performance history. Con-
versely, |f certain characteristics are determined to be
unsatisfdctory based upon operational data, additional
quality assurance effort may be required to correct these
deficiendies.

The gpneral logic considerations outlined above
should be applied for each procurement action. If all or
most of these considerations apply to a particular action,
the overgll method of para. 700(a) of this Subpart should
be appli¢d in specifying the quality assurance require-
ments ir] the procedure document. However, if these
considerptions have only limited applicability to a par-
ticular pyocurement action, the unique order method of
para. 70Q(b) of this Subpart may be used to specify the
quality hssurance requirements of the procurement
document.

600 LOGIC CHART

Figure 600 provides a pictorial illustration of the'logic
process flescribed in section 500 of this Subpatt.”This
chart illystrates an example for procurement-of hard-
ware ite:Ls 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 31l considerations that’have to be made for this
type of procurement.

700 THODS. OF SPECIFYING QUALITY

A$SURANCE PROGRAM REQUIREMENTS

For procurement actions where the scope, 6f, york
requires a broad range of skills and facilities~to*bq fur-
nished by the Supplier, most or all of the trequirenpents
of Part I may apply in varying degrees te the item or
service being procured. An example.would be the|pro-
curement of a major primary coolant pump or vplve,
which requires the Supplier to design, manufacfure,
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 assuyrance
program required,ofthe Supplier by use of the provisions given
in (a) through (f)) 6f/this Example.

(a) The Supplier shall establish and maintain a quality assurance
program coenforming to this Standard.

(b) This Standard is applicable only to the extent 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, the requiremer
Requirement 3 of Part I do not apply.

(c) The Supplier shall document a quality assurance prqgram
sufficient to conform to the applicable requirements of Parts|I and
II'and to the Purchaser’s technical and administrative requirefnents
contained in the purchase order and referenced documents

t the
tions
s not
ts of

(d) The Supplier shall submit a description of their quality
ance program (QAP) to the Purchaser with the Supplier
response for the Purchaser’s review. If the Supplier’s descr
of their QAP has been previously submitted, the Supplier
update it or submit a statement that the QAP has not changed
since the last evaluation. A third party (e.g., ASME) certfficate
recognizing a supplier’'s NQA-1 QAP may be used upon evalyation
that it satisfies the NQA-1 requirement for having a documpnted
QAP description. Where the Supplier holds a valid Certifichte of
Authorization for ASME Boiler and Pressure Vessel [Code
Section III, the Supplier’s ASME Quality Assurance Manua} con-
taining a copy of the Certificate of Authorization may be subrpitted
to satisfy the requirements for a documented QAP descriptiofn. The
Supplier’s ASME Code Section III QAP should be supplemented to
extend the QAP requirements to other activities not coverpd by

ssur-
s bid
ption

shall

There are various ways in which the Purchaser can
specify and obtain suitable Supplier quality assurance
program requirements. Two of the most prevalent meth-
ods are as follows:

(a) Owverall Method. The Purchaser may incorporate
into the procurement documents a complete quality
assurance program standard, such as Part I, and require
the Supplier to apply the requirements of the quality
assurance standard as appropriate to the items or ser-
vices being procured.
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lllC CUL‘[C das llCLCbbdly [19) bdlibly l.‘llC I‘ulk,lldbt'l 'b PlULultlIlent
requirements.

(e) The Purchaser shall evaluate the QAP of the successful bid-
der, including consideration of any relevant third party certification
that may claim compliance with quality and technical require-
ments, and provide comments if modifications are required. The
Supplier should resolve the Purchaser’s comments and implement
them prior to the start of any work affected by the comments.
Subsequent changes to the Supplier’s QAP shall be subject to the
same degree of Purchaser control.

(f) The Supplier shall identify and pass on to the subtier
Suppliers all applicable quality assurance program requirements.

17)
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Fig. 600 Logic Chart for Determining Appropriate Quality Requirements

Determine & identify safety
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NOTE (#): Those in-process & final inspections & tests

presently specified in manufacturer’s QC or QA manual.
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702 Example of Specifying the Unique Order
Method

For procurement actions where the scope of work
requires only limited, even though specialized, skills
and facilities to be furnished by the Supplier, only part
of the requirements of Part I may apply to the item or
service being purchased.

EXAMPLE: An example of the scope of work described in

Part I that are listed below. These Requirements shall be applied
to the extent that the Purchaser’s order requires work that is gov-

erned by the following Requirements:

Organization
Quality Assurance Program
Design Control
Instructions, Procedures, and Drawings
6  Document Control
11  Test Control
12 Control of Measuring and Test Equipment

g1 W iN -

para. 702 pfthis Du‘Ul.)dll. uligul. be—asTmay L‘Luuush tofthis
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) Estaplish a procedure and technique and conduct, subject to
the Purchdser’s approval, an experimental test to determine stress
levels at rppresentative locations of the equipment under condi-
tions corr¢sponding to 100% system design pressure and coolant
temperature of 100°F through 200°E. The Purchaser will provide
the Supplier with the equipment to be tested.

(c) Prepjare a complete report describing the work performed
in (a) and [b) of this Example. The report should confirm whether
the equipthent meets the specified design requirements and make
recommer|dations as to further investigations or design require-
ments conkidered necessary.

(d) For the above example, the unique order method could be
used to specify the quality assurance program required of the
Supplier Hy use of provisions given in (1) through (5) below.

(1) The Supplier shall establish and maintain a documented
quality aspurance program conforming to the Requirements of

15  Control of Nonconforming Items
16  Corrective Action

17 Quality Assurance Records

18  Audits

(2) The Supplier shall submit his qualityaSsurance prq

gram

description to the Purchaser with the Supplier’s bid responge for

the Purchaser’s review. If the Suppliersighiality assurance prd
description has been previously stibmitted, the Supplier
update it or submit a statement thatthe quality assurance prd
has not changed since the last’evaluation.

(3) The Purchaser shall €yaluate the program of the succ
bidder and will provide cémments if changes or supplemen
required. The Supplier shall resolve the Purchaser’s commen
implement them pridr to the start of any work affected H
comments.

(4) The . Supplier shall, during the performance of the
submit all preposed changes of his quality assurance progr
the Purchaser for information prior to implementing the ch|
to the-Rurchaser’s order.

(56) The Supplier shall identify and pass on to the Supy
subtier Suppliers all applicable quality assurance pro|
requirements.

gram
shall
gram

bssful
ts are
s and
y the

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
confrol of procurement activities as specified in

and |organizational responsibilities.

Plhnning should consider the following: what is to be
accomplished; who is to accomplish it; how it is to be
accomplished; when it is to be accomplished.

Plhnning should be accomplished as early as practica-
ble, pnd no later than at the start of those procurement
actiyities that are required to be controlled, to ensure
intefface compatibility and a uniform approach:to the
progurement process.

Planning should result in the document identification

(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
to selection. Where the evaluation involves more than

145

one organization of the Purchaser, it is'desfrable to
develop interface descriptions and suffieient [program
procedures to control the evaludtions andl define
responsibilities.

There are many ways available-for use in eyaluating
a potential Supplier. Some of the most common pre given
in paras. 301 through 303«6f this Subpart.

301 Performance History

Evaluate the Supplier’s history of providing g product
that performs, satisfactorily in actual use. Infprmation
evaluated should include either of the following:

(a) theéxperience of users of identical or simjlar prod-
ucts of the prospective Supplier

(b)>the Purchaser’s records that have been|accumu-
lated in connection with previous procuremerjt actions
and product operating experience

Quality performance is highly dependent fipon the
Supplier’s personnel capabilities, the physicpl condi-
tions of the manufacturing facility and equipnhent, and
management attitude toward quality. Historjcal data
should be representative of the Supplier’s current 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 hiy 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 revjew and
evaluation of the Supplier’s quality assurance [program
(QAP), manual, and procedures, as appropriafe. When
reviewing quality records, third party QAP cdrtificates
shou i A oW g f reliance
placed upon such certificates to satisfy the quality rec-
ords evaluation should be based on a review of the
third party process and limited to the scope of activity
identified on the certificate. Examples of third party
certificates include, but are not limited to, QAPs devel-
oped using the following standards and codes:
ASME NQA-1, ASME Boiler and Pressure Vessel Code
Section III, ISO 17025, and ISO 9001. Part IV of NQA-1
provides comparisons of some other standards with
NQA-1 to facilitate the evaluation of certificates.

@an
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Certificates issued to standards other than NQA-1
should be evaluated to understand the differences in
requirements and define actions necessary to address
those differences affecting the purchase. A third party
certificate issued specifying that the supplier’s QAP is
based on NQA-1 should be the most useful as evidence
that it conforms to NQA-1.

303 Facility Survey

ASME NQA-1-2017

changes that do not affect technical or quality
requirements.

603 In Process Control of Deviations

Supplier-generated requests for deviations, changes,
or exceptions to procurement documents should be con-
trolled in accordance with para. 702 of this Subpart.
The Purchaser should evaluate the need to maintain
agreement between the procurement documents, and

Evaludte the Supplier’s technical quality capability, approved Supplier and Purchaser changes.
which is|determined by a direct evaluation of his facili-
ties and personnel, and the implementation of his qual-
ity assuthnce program. 700 PRODUCT ACCEPTANCE

400 BID EVALUATION

The bi
formanc
potentia

(a) Su

(b) Su

(c) Su

(d) Sul

 evaluation should consider the following per-
b and schedule considerations, which have the
to affect the procurement quality:

pplier’s personnel

bplier’s production capability

pplier’s past performance

plier’s alternates and exceptions

500 PYRCHASER/SUPPLIER COMMUNICATIONS

Depending on the complexity or scope of the item or
service, the Purchaser may initiate preaward and post-
award agtivities. These activities may take the form of
meetingg or other communications to establish that the
Suppliel understands the procurement requirements;
of the Purchaser in monitoring and evaluating
ier’s performance; and the planning andmanu-

ance for|the specific/it€ms or services covered by the
procurerhent document.

600 CONTROL OF CHANGES IN ITEMS OR
SERVICES

Among the methods used in the nuclear indust
accept an item or service from a (Supplier are sg
verification, receiving inspectionzSupplier Certifica
Conformance, postinstallatioritest at the nuclear p
plant site, or a combinatiofthereof.

Fy to
urce
te of
bwer

701 Source Verification
esir-

ng:

Acceptance by source verification may be most d
able when the item or service is one of the follow|

(a) vital to{plant safety

(b) difficult to verify quality characteristics
delivery

(c)~¢omplex in design, manufacture, and test

Source verification may not be necessary when the
quality of the item can be verified by review of test
feports, inspections upon receipt, or other means.

The source verification activities may include th
lowing checks.

701.1 Documentation has been submitte
required and provides verification of approvals, 11
rial, applicable inspections, and tests.

701.2  Fabrication procedures and processes
been approved and complied with and the appli
qualifications, process records, and certification
available.

701.3 Components and assemblies have
inspected, examined, and tested as required and apy
ble inspection, test, and certification records
available.

hfter

b fol-

d as
hate-

have
able

b are

been
lica-
are

701.4 Nonconformances have been dispositipned

as required.

601 Bid Evaluation Changes

Changes agreed upon by the Purchaser and Supplier
during the bid evaluation process should be incorpo-
rated into a revision of the appropriate procurement
documents.

602 Control of Changes

Changes to procurement documents should be subject
to the same level of controls utilized for their develop-
ment, except for editorial, price, delivery, or other minor
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701.5 Components and assemblies are cleaned,
preserved, packed, and identified in accordance with
specified requirements.

702 Receiving Inspection

Acceptance solely by receiving inspection should be
considered only when the items or services are as
follows:

(a) relatively simple or standard in design, manufac-
ture, and test
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(b) adaptable to standard or automated inspections
and/or tests of the end product to verify quality charac-
teristics after delivery

(c) such that receiving inspection does not require
operations that could adversely affect the integrity, func-
tion, or cleanness of the item

703 Certificate of Conformance

In certain procurement actions that do not involve

PART Iil, SUBPART 3.1-7.1

(b) instructing staff on the issue of counterfeit and
fraudulent items and providing information on incidents
of suspected counterfeit items that have been received
or experienced by others

(c) purchasing items directly from the manufacturer
or an authorized manufacturer’s distributor/
representative

(1) confirming with the manufacturer or via other
independent means that the item supplier is currently

sourpe verification by the Purchaser, the Purchaser may
accept an item or service from a Supplier based on a
recejving inspection and a Supplier’s Certificate of
Conformance stating that the specified requirements
havgq been met. However, specific supplemental docu-
mentation, such as material certificates or reports of tests
perfprmed, may be required by procurement documents.
Acc¢ptance by this method is satisfactory when the item
or sprvice is of simple design and involves standard
matprials, processes, and tests. Such items may be
fabricated subject to selected qualification, sample, or
batch testing to establish or maintain maximum quality.

704

A
whe
least

(a
of th

(b
or tg
tics pr

(c] the item cannot demonstrate its ability, to,perform
its iptended function except when in use

Postinstallation Testing

fceptance by postinstallation test is satisfactory
h performed following the accomplishment of at
one of the preceding methods and when

it is difficult to verify the quality characteristics
e item without it being installed and in use

the item requires an integrated system checkouf
st with other items to verify its quality characteris-

705

M
the
incly

(a

terfq

Determining Authenticity

easures to ensure products are atithentic and reduce
isk of introducing counterfeit or fraudulent items
Ide

procedures for detection and prevention of coun-
it and fraudulent items

authorized by the manufacturer for the scop¢ or type
of item to be provided

(2) requiring additional receipt inspection
being procured from a source other than'the ite
facturer or the manufacturer’s authiorized dis
representative

(d) inspecting items upon Teceipt for signs of
counterfeiting or fraud. In$pections should in
following checks for indications that the item
be authentic:

(1) nameplates, labels, and tags for signs
ation, which canbe an indication that items m
authentic

(2) obvious attempts at beautification

(3 evidence of hand-tool marks on faste
other parts of an assembly

(4) use of dissimilar parts in the same ap

(5) poor fit between assembled items

(6) evidence of handmade parts

(7) software identifiers, such as version
that do not match

(e) processing of returned items, inclugling the
following;:

(1) inspection and screening for authenti

(2) rejecting returns of items in quantitigs greater
than those originally purchased by the custonper

(f) when an item suspected of being counterfeit or
fraudulent is identified, measures including segregation
and control of the suspect item as nonconfforming
material

for items
M manu-
tributor/
potential
rlude the
may not
of alter-
hy not be

ners and

plication

numbers

ity
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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 W
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 3.1-15.1
Implementing Guidance for Part I, Requirement 15: Control of
Nonconforming Items

100| GENERAL

This Subpart provides nonmandatory guidance on
confrol of nonconforming items as specified in
Reqtiirement 15 of Part I. The guidance in this Subpart
is lirpited to nonconforming items (e.g., material, parts,
or cqmponents). Figure 100 depicts a representative non-
confprming item process as described in this Subpart.

Npnconforming items should be evaluated to deter-
ming¢ the extent to which the nonconformance represents
a copdition adverse to quality as defined under condi-
tion| adverse to quality in Part I, Introduction and
desqribed in Subpart 3.1-16.1.

200| IDENTIFICATION

Unless otherwise specified in the governing procedure
or irjstruction, an item should no longer be considered
in-pfocess when it is presented to the entity responsible
for performing independent inspection or there is~no
meahs by which the requirement(s) of the item>can be
met.

As maintenance consists of actions necessary to main-
tain pr restore an item to acceptable conditiens, degrada-
tions, discrepancies, and failures of an iterh(s) discovered
duripg the performance of maintefiance activities at an
opetlating nuclear facility should be controlled and docu-
mented by Subpart 2.18 of Rart-II

201/ Validation

Methods for idenfifying nonconforming items are
identified as described in Requirement 15. Nonconform-
ing items should\bé evaluated for validity by the appro-
priafe authgrity(ies) under the quality program. If the
basis for.dnonconformance is determined to be invalid,
the ¢riginator should be notified.

an evaluation of extent of condition is not\redquired by
Requirement 15, Requirement 16 appliesto-all cgnditions
adverse to quality, including noncoriforming ifems. See
Subpart 3.1-16.1 for further guidaneé on extentfof condi-
tion. The use of an individual(item may procged after
the requirements of Requireffient 15 have been fsatisfied;
cause evaluation and corfréctive action as desfribed in
Requirement 16 may be:e¢onducted separately.

300 SEGREGATION

In addition ‘to the segregation methods desfribed in
Requirerhent 15 in Part I, other means, such as glectronic
processes, can be used to control further prpcessing,
delivery, installation, or use of nonconforming items.

400 DISPOSITION

401 Allowable Use and Documentation of
Preapproved Reject or Rework Process

Some construction, manufacturing, and faprication
activities may result in the identification of typlical non-
conforming items. These nonconforming itemp may be
corrected as part of preapproved work-control processes
that implement appropriate quality assurance require-
ments. These processes (e.g., procedures ahd work
instructions) should include requirements fdr identi-
fying, documenting, and either reworking or fejecting,
as appropriate, these nonconforming items af part of
the work process in a manner that permits eyaluation
or trending on a periodic basis.

(1) When a nonconformance is identified andl rejected
within an approved work process, the procddures or
work instruction should define the type(s)|of reject

actions that may be conducted and the instrugtions for
anp]nfing the vnjnnh.nnc, e.g., itemsfoundtob noncon-

202 Evaluation

When a nonconforming condition is identified,
prompt notifications should be made to potentially
affected personnel/organizations. The seriousness of the
situation should drive the urgency of the notifications.
Notifications should include, as applicable and appro-
priate, the area work supervisor, the organization own-
ing the item, the purchasing organization, regulatory or
oversight organizations, and others who may be
impacted by the nonconforming condition. Although
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forming during receipt inspection.

(b) When a nonconformance is identified and
reworked within the approved work process, the proce-
dures or work instruction should define the type(s) of
rework that may be conducted and the instructions for
completing the rework. The work process should docu-
ment rework and evaluation of the process to the accept-
ance requirements. The following are examples of
nonconforming items that may be corrected within the
work process, provided the rework process has been

@an
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Fig. 100 Nonconforming Item Process Chart
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approved implementing appropriate quality assurance
requirements:

(1) welds with unsatisfactory inspection or nonde-
structive examination results to predetermined criteria
that can be reworked in accordance with a preapproved
welding process (e.g., in such situations as excessive
undercut, undersized weld, linear indication, lack of
penetration, arc strikes, or scratches)

(2) fabricated components with unacceptable

PART 1ll, SUBPART 3.1-15.1

Documentation of nonconforming items should
include sufficient information to identify the noncon-
formance, disposition, and means to record completion
of nonconformance disposition. Documentation should
include the following information as applicable (authen-
tication is as described in Requirement 17):

(a) Identify the nonconformance traceable to the item.

(b) Describe the nonconformance.

(c) Reference the requirement that was not met.

dimeénsional inspection results that can be reworked in
accordance with a preapproved work process

(3) surfaces with improper preparation for coating
ication identified within the process that can be
hted in accordance with a preapproved work process
(4) parts with unacceptable cleanliness inspection
ts that can be reworked within a preapproved work
ess

app
reco

resu
prog
(5) equipment with conditions or problems identi-
during tests (equipment functional and preopera-
] testing problems) that can be corrected within the
oved test plan

cases where in-process correction fails to restore
fem to the acceptance standards, the nonconforming
should be identified and processed as described in
. 402 of this Subpart.

fied
tion
appi1

In|
the i
item
para

402

N
as p
desq
Non|
etc.,
of P

Disposition Control, Documentation, and Closure

bnconforming items that cannot be corrected
hrt of the preapproved reject or rework process-as
ribed in para. 401 should be documented,e.g.,
conformance Report (NCR), Condition Report (CR),
and processed in accordance with Requirement 15
art I

(d) Name the identifier and the date identified.

(e) Authenticate the validation of the monfonform-
ance by an appropriate authority.

(f) Describe the means of segregatior.

(¢) Evaluate the contractual reporting requirements.

(h) Propose a disposition of the honconformgince (i.e.,
use-as-is, repair, rework, rejeet).

(i) For repair or rewofk dispositions, des
work process or instruetions to be performed

(j) For a repair or-lise-as-is disposition, a [technical
justification includifig applicable design confrol mea-
sures should be(developed, documented, and puthenti-
cated by the ¥esponsible organization.

(k) Approve and authenticate the dispositig
responsible organization(s).

(I)::Once the item has been reworked or repa
ument and authenticate the results of the ree
item.

(m) For use-as-is or repair dispositions, update and
authenticate appropriate records, e.g., as built lrawings
and design documents.

(n) Authenticate the verification of closure :

Once the authentication of a valid noncon
is documented, the document should be contrg
protected.

rribe the

n by the

red, doc-
xamined

ctivities.
ormance
lled and
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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
correctivie action as specified in Requirement 16 of PartI.
While cqnditions adverse to quality are required to be
identifiedd promptly and corrected as soon as practicable,
Requirerpent 16 also calls for a response to conditions
adverse to quality appropriate to their significance.

200 CORRECTIVE ACTION

Corredtive action should be integrated into all aspects
of the quality assurance program. It consists of the fol-
lowing Hasic elements:

(a) idgntification and documentation

(b) defermination of extent of condition

(c) sigpificance classification

(d) cafise determination

(e) cofrections

(f) follow-up

(g) effpctiveness review

(h) trend analysis

Correqtive action activities should be documhiented
and proyide adequate control over the basic €lements
in a manner that permits the review, verification, and
evaluatign of the resulting effectiveness of the activities.

300 BASIC CORRECTIVE ACTION ELEMENTS

This s¢ction provides additional guidance on the basic
elementp of corrective-action processes. Figure 300
depicts h representative corrective action process as
describegl in section$.300 and 400 of this Subpart.

301 Ideptification and Documentation

Cond{tiens’adverse to quality (see definition in
Introduc¢tion)-sheowld-be-prompty—identitied doecw

maintenance activities, and other information.-that'dould
indicate conditions adverse to quality.

302 Classification

302.1 Criteria for classifying coriditions and trends
adverse to quality as to significance should be eptab-
lished and, as a minimum, as‘¢orditions adverse to qual-
ity and significant conditions adverse to qudlity.
Classifying the conditions should consider| the
following;:

(a) impact on Health and safety of the public, workers,
or the environent

(b) impact on reliability, availability, or maintairfabil-
ity, or safety function of the equipment or facility

(c) impact and likelihood of not meeting regulatory
requtirements

(d) repetition of specific conditions adverse to quality
and the consequence of recurrence, as well as the Jrela-
tionship or similarity between different adverse c¢ndi-
tions and causes

(e) the extent to which the adverse condition or dause
may apply to and impact other items or activities beyond
the specific occurrence or work in progress

302.2 Conditions adverse to quality identffied
under para. 301 of this Subpart should be clasdified
according to significance using the established criteria.
Examples of conditions that may be significant under
certain conditions include

(a) deficiencies in design, manufacturing, construc-
tion, testing, or process requiring substantial rework,
repair, or replacement

(b) damage to a structure, system, componerjt, or
facility requiring substantial rework, repair$, or
replacement

(c) a nonconservative error detected in a computer

mented, and corrected.

Where conditions adverse to quality have been identi-
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,

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

(e) repeated failures 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)
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Fig. 300 Corrective Action Process Chart
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document CAQ Oversight and Reports
303 Input Input | 307 Audits .
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Design reviews

Observations

uperations events

Not
effective

GENERAL NOTE:
Quality.

shoyld be identified and used to determine the action(s)
necessary to'correct and preclude future occurrence of
the ¢ondition. Causes, corrective action(s), and follow-
up dction(s) should be documented.

Significance Maintenance activities
Classification gnitica
criteria

302y 302 § 303

CAQ SCAQ Notify

management _l

304y 304 303

[C):Zvellgnp Develop Cause Root cause(s)

p CA plan impact/extent determination
Implement
CA No |Implement
already corrective CAplan
taken actions
305
Vetify
implementation
400 p. End
Escalate to l
management
effectiveness

CA, Corrective Action; CAQ, Condition Adverse to Quality; EOC, Extent of Condition; SCAQ, Significant Condition

Effective

Adverse to

At a minimum, methods and measures should be
developed for determining the root cause(s) qf signifi-
cant conditions adverse to quality. Typical rgot cause
categories might include

Fdesignificantconditions-adverseto-gqualitycognizant
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 action(s), and follow-up action(s) should be
documented.

() inadeauate—tmanasereni-or-sHpariision

(b) inadequate human performance capability or skill

(c) procedure inadequacy or error

(d) inadequate training or qualification of personnel
performing work

(e) equipment or processing malfunction, inadequacy,
Or misuse

(f) inappropriate, self-imposed requirements or
acceptance criteria

(¢) unrealistic schedules that adversely impact safety
or quality
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(h) worker fatigue
(i) latent organizational or equipment issues
(j) safety culture impacts

304 Corrections

The remedial action(s) should be determined, docu-
mented, and promptly implemented. The overall roles
and responsibilities for implementation of corrective
actions should be identified and documented. For signif-

ASME NQA-1-2017

be promptly verified due to an extended delay from the
responsible organization, modification of the original
schedule and communication to the affected organiza-
tion(s) should be made. Compensatory (interim) mea-
sures may be identified and implemented to allow for
work activities to proceed under controlled conditions.

306 Effectiveness Review

After verification of completion of corrective action

1tions adverse to quality, action(s) necessary to
eliminat¢ the cause(s) should be implemented to prevent
recurrenfe.

Wherg corrective or preventive measures have already
been confipleted to address conditions adverse to quality,
based om design, nonconformance, or audit program
elementy, further action is not required unless the condi-
tions arg judged to be significant or are determined to
be ineffeftive. The analysis to determine the action(s) to
be taken|to prevent recurrence of significant conditions
adverse [to quality may include studies, simulations,
investiggtions, experimentations, trending, and person-
nel intefviews. The analysis and identified actions
should He documented and may include

(a) idgntification of preventive action to be taken

(b) a determination that generic implications have
been corfsidered

(c) a dletermination that action taken will preclude
recurrenfe

Additjonal guidance for the prevention of recurrence
is as follpws:

A corrpctive action process should include documen-
tation of|the condition, the actions that have been taken,
and, as appropriate, the effectiveness of the implémenta-
tion. Uppn completion of corrective actions; acceptance
by the rdsponsible organization, and the.verification of
implemgntation by the assigned organization, the cor-
rective aftion report may be closed or.dllowed to remain
open unfil effectiveness reviews\have been completed
in accordance with para. 306-

305 Follow-Up

Corredtive action status should be monitored. Correc-
tive actipn and implementation should be verified as

for significant conditions adverse to quality, foloyv-up
reviews, surveillance, or supplemental audits.shot}d be
performed to determine whether actionstaken have
been and 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‘esealated management
attention.

307 Trend Analysis

Conditions adverse.to quality should be revig
periodically to determine the existence of adverse ti
and repeat occrrences. Trends should be evaluatd
amanner andat a frequency that ensures that signif]
adverse trends are identified promptly and evaly
for appropriate corrective action.

The significance of identified trends should be classi-
fied™Mn accordance with para. 302 of this Subpalt to
determine whether further action is necessary.

wed
ends
d in
jcant
ated

400 MANAGEMENT INVOLVEMENT

Appropriate levels of management shouldl be
involved in the corrective action process, and their foles
and responsibilities should be documented. In addjtion,
the corrective action activities should provide for c¢gni-
zant management to be notified immediately when|con-
ditions adverse to quality are determined tp be
significant.

500 PROCESS CHART
Figure 300 depicts the flow of activities through the

complet¢ only when the actions to correct the condition =~ basic element described in sections 300 and 400 of this
adverse [to quality, including, where appropriate, the ~ Subpart. The logic process illustrates a typical correftive
actions tp prevent recurrence, are complete and docu-  action program and is provided for guidance and {llus-
mented. 'When—eompletiorof-correctiveaction—cannot——trationonly:
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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
recofds as specified in Requirement 17 of Part I for rec-
ords| that are generated and maintained in an electronic
fornjat as addressed in Subpart 2.17. Management con-
trols should address how records are identified, gener-
ated] authenticated, stored, maintained, and retained
per an established records program. Organizations that
gendrate and maintain quality assurance records in an
elecfronic format should develop controls and associ-
ated|procedures that address the unique capabilities and
requirements of this technology. See Subpart 3.1-17.2 for
elecfronic record processing guidance.

101

Décuments produced in or transformed to electronic
format should be processed in accordance with
Subpparts 2.7 and 2.17. Documents that are designated
to bgcome records should be legible, accurate, and com-
plet¢d appropriate to the work accomplished seg-that
they|can be read, understood, and traceable to the associ-
atedlitems or activities. Documents produced inor trans-
formed to electronic format should be{processed in
accofdance with a defined process with software meet-

Generation of Records

is

electronic signatures, or any other means that ensures
traceability to a specific individual or organization of
authentication and associated date are acceptable meth-
ods of authentication, such that the authentication pro-
vides positive identification to the individual or
organization.

If initials or codes are used for identification, then a
system should be established to ensure traceability to the
authenticating individual or organization. The records
program should provide methods for authenticating

155

copies of original records when the origihal frecord is
contaminated or lost and a copy of the)original record
is available.

103 Indexing

A cataloging scheme should*be developed that is an
index of information abotit each record that will aid in
retrieval of the record and*associated relevant fetention
information. The indexing can take many form§, includ-
ing directories ordlistings. Indices should identify sum-
mary information’for the records, such as the apsociated
item or activity, title or description, originating individ-
ual or organization, retention period (lifetime of nonper-
manent), location, and the media used for retention. For
nonpermanent records, the period of retentioh should
be/defined.

104 Corrected Information in Records

When records are corrected, correction$ should
include the date and identification of the persoh author-
ized to issue such corrections.

105 Storage

A written storage procedure should be prepared and

responsibility assigned for the implementing pfocedure.
Storage procedures are suggested that include

(a) a description of the storage facility and)/or elec-
tronic records system

(b) the filing methodology to be used

(c) a method for verifying that the records|received
are in agreement with the transmittal process|and that
the records are legible

(d) a method of verifying that the records pre those

designated
(e) therules governing access to and control df the files
(f) a method for maintaining control of and|account-
thity—fe roved-from—the-storage—facility or

electronic records system

(g) a method for filing supplemental information
and disposing of records that have met retention
requirements

106 Preservation and Safekeeping

To help ensure the preservation and safekeeping of
records, the following should be considered:

(a) placement of physical records for storage in steel
file cabinets or in suitable containers on shelving

@an
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(b) prevention of damage from environmental
conditions

(c) manufacturer’s recommendations on storage

(d) measures to preclude the entry of unauthorized
personnel into the records system or storage area for
protection from larceny or vandalism may include access
lists, locked entry, attendant security, or a combination
of these measures

(e) measures for replacement restoration, or substitu-

ASME NQA-1-2017

procedural guidance for obtaining final disposition
approvals, and final record disposition mechanisms
commensurate with the actual records index and com-
puter program used.

The records program should have a means to suspend
the destruction of specified information in the case of
foreseeable, pending, or actual litigation or government
investigation, commonly referred to as a legal or litiga-
tion hold.

tion of lpst or damaged records
(f) inspections of records to detect deterioration and
ensure sfistainability

107 Fac

Curreft industry practices identify the use of two
methods| of providing storage facilities, single or dual.

(a) Single Facilities and Containers. NFPA-232 provides
a set of methods that may be used for the storage of
records in vaults, file rooms, or records protection con-
tainers. [Where file rooms are used, an exception to
NFPA-232 should be applied to permit forced air circula-
tion system to be used, provided it is dampered in accor-
dance wjth the room rating.

(b) Dual Facilities. 1f storage at dual facilities for either
physicaljor electronic records is provided, the establish-
ment of ufficiently remote storage facilities depends on
the type pf hazard, such as earthquakes, fires, tornadoes,
loss of ppwer, etc., and the probability for occurrence of
these hafards.

108 Retrieval

A key[function of a records system is to ensurethat
records gre retrievable through their life cycler Records
maintaijed at a Supplier’s facility or otherlocation
should b accessible to the Owner, Purchaser, or a desig-
nated al{ernate.

lities and Containers

109 Redords Transfer to Owner or Purchaser

Recorg
transfer,
Purchaseg
tion. For
it is reco
tory the

Prior t
should d

(a) AS
ments are met

(b) regulatory requirements are satisfied

(c) operational requirements are satisfied

(d) warranty consideration is satisfied

(e) Owner’s or Purchaser’s requirements are satisfied

|s accumulated at vdrious locations, prior to
should be made @ccessible to the Owner or
r directly or thzotigh the procuring organiza-
records transferred to the Owner or Purchaser,
mmended.that the Owner or Purchaser inven-
submittals, and acknowledge receipt.

b transfer of the Supplier’s records, the Supplier
pnsider the following:

110 Record Destruction

Records may be destroyed once all retention require-
ments are met and in accordance with the records pro-
gram, which should contain a record retention schedule,
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ords
ment
the

A process should be established to destroy xeq
to document required approvals, such as depart
owner, legal reviews, business needs, and
destruction.

200 LIST OF TYPICAL LIFETIME 'RECORDS

The following is a list of typieal lifetime records fate-
gories and example record.types or titles containing
information meeting Part-,)Requirement 17. Othe rec-
ords are also listed in¢Paft I sections. The nomenclgture
of these may vary,

201 Design and Safety Basis Records

(a) applicable codes and standards used in design

(b) computer programs or corresponding mathemnati-
cal madel

(e)>design drawings

{d) design calculations and record of checks

(e) approved design change requests

(f) design deviations

(g) design reports

(h) design verification data

(i) design criteria or design input data

(j) design specifications and amendments

(k) safety, hazards, and accident analysis reports

(I) stress reports for code items

(m) systems descriptions

(n) systems process and instrumentation diagrams

(o) technical analysis, evaluations, and reports

(p) software evaluation reports and acceptancs
plans and reports

(g) computer program verification and valids
data

test

tion

202 Procurement Records

d) procu pecification
(b) purchase order and contracts
amendments

(c) evaluated supplier listing

(unpriced) including

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
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(f) location of weld filler material
(¢) major defect repair records
(h) nonconformance reports

(i)
()

performance test procedure and results records
pipe and fitting location report

(k) pressure test results (hydrostatic or pneumatic)

M

NDE final results or review /evaluation results

(m) welding procedures

(n

welder qualification reports

204.5 General
(a) as-built drawings and records
(b) final inspection reports and releases

PART 1ll, SUBPART 3.1-17.1

(c) nonconformance reports, causal analysis, and

trending
(d) specifications and drawings
(e) construction records

205 Preoperational and Start-Up Test Records

(o

204

2
(a
(b
and
(c
(d
(e
(f.
®

test
(h
(1)
()
2
(a
(b
(c
(d
(e
(f
(s
(h
2
(a
(b
(c
durg
(d
(e
(f

(g
(h

certified material test report

Installation Construction Records

04.1 Civil

check-off sheets for tendon installation

concrete design mix reports, cylinder test reports,
charts

concrete placement records

inspection reports for channel pressure tests

material property reports

pile drive log and load test reports

procedure for containment vessel pressure proof
hnd leak rate tests and results

reports for periodic tendon inspection and testing
subsurface investigation results
embed as-builts

04.2 Welding

test results

heat treatment records

NDE procedures

material property records

NDE final results or review/evaluation.results
weld location diagrams

weld procedures

welding qualification

04.3 Mechanical

cleaning procedures and)results

code data reports

installed lifting and handling equipment proce-
s, inspection, anid\test data

lubrication(procedures

material properties records

pipe and/fitting location reports

pipe hanger and restraint data

pressure test results (hydrostatic or pneumatic)

(a) power source procedures and results

(b) final system adjustment data

(c) pressure test results (hydrostatic ot pne

(d) initial start-up heat procedures and resu

(e) initial reactor/facility lpading data, te
dures, and results

(f) instrument AC sysfem and inverter te
dures and reports

(g) on-site emergernCy power source energizi
dures and test repofits

(h) facility load ramp change data

(i) facility~load step change data

(j) powertransmission substation test proceg
results

(k) preoperational test procedures and resu

() primary and secondary auxiliary power t
dures and results

(m) reactor/facility protection system t
results

(n) start-up logs

(o) start-up test procedures and results

(p) station battery and DC power distriby
procedures and reports

(q) water chemistry report

206 Operation Records

(a) records and drawing changes identifyin
design modifications made to systems and eq
described in the Final Safety Analysis Report

(b) new and irradiated fuel/nuclear materi
tory, fuel/nuclear material transfers, and 3
fuel/nuclear material-depletion history record

(c) off-site environmental monitoring surve

(d) spent fuel/nuclear material shipment re

(e) facility radiation and contamination surv

imatic)
Its
bt proce-

5t proce-

hg proce-

ures and

ts
st proce-

bsts and

tion test

e facility
[uipment

hl inven-
ssembly
S
 records
cords

by results

(i)
()

safety valve response test procedures
NDE final results or review/evaluation results

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

(f) radiation exposure records for individuals enter-

ing radiation control areas

(g) records of gaseous and liquid radioactive material

released to the environs
(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 mem-

bers of the facility-operating staff
(j) in-service inspection records
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(k) records of reviews performed for changes made
to procedures or equipment, or reviews of tests and
experiments

(1) surveillance activities, inspections, and calibra-
tions required by the technical specifications records

(m) records of reactor/facility tests and experiments

(n) changes made to operating procedures

(0) low-level radioactive waste shipments records

(p) sealed source leak test results

ASME NQA-1-2017

(z) emergency plan and procedures

(aa) quality assurance and quality control manuals

(bb) applicable records noted in other sections of this
Subpart for any modifications or new construction
applicable to structures, systems, or components

(cc) evaluation of results of reportable safety concerns
as required by regulations

(dd) annual environmental operating report

(ee) annual facility operating plan

(g) redords of annual physical inventory of all sealed
source material

(r) logs of facility operation covering time interval at
each power level

(s) redords and logs of maintenance activities, inspec-
tions, repair, and replacement of principal items of struc-
tures, syptems, and components

(t) wafer chemistry reports

(1) operational, shift supervisor, and control room
logs

(v) event reports

(w) fige protection records

(x) nohconformance/corrective action reports

(y) fadility equipment operations instructions

h as
ility

(ff) records to support licensing conditions sud
safeguards and special nuclear material accountah
(gg) results for in-use testing

207 Decommissioning and Destruction

(a) radiological survey results prior and during
destruction

(b) waste container inspection and test reports

(c) waste packing inspectioh results

(d) nondestructive assayresults for processed W

(e) nonconformance reports

(f) waste form documentation and compli
certification

(g) waste labeéling and tracking

(h) wastexmanagement record

aste

Ance
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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, as
addgessed in Subpart 2.17.

Ofganizations that generate and maintain quality
assurance records in an electronic format should develop
controls and associated procedures that address the
unidque capabilities and requirements of this technology.
Electronic record controls should address how electronic
recoyds are identified, generated, authenticated, stored,
and |maintained per the required retention schedule.
Subpart 3.1-17.1 also includes standard record processes
thatppply to all records regardless of format or medium
and ghould be used in conjunction with this Subpart."2

101| Definitions

The following definitions are provided to ensure a
unifprm understanding of unique terms as theylare used
in this Subpart.

electfonic signature: an electronic sound,-symbol, or pro-
cess) attached to or logically associated with a contract
or other records and executed orladopted by a person
withy the intent to sign the record!

sustdinable format: computer-program file format that
meefs as many of the fellowing criteria as possible:

(a) publicly and openly documented

(b} nonproprietaty

(c) widespread tse

(d) self-documenting

(e] camr be opened, read, and accessed with readily
available-tools

200 AUTHENTICATION OF RECORDS

Provisions for the authentication of electronikc records
should provide for the use of automated systerhs for the
identification and signature recogmition of the personnel
performing the record authentication.

201 Electronic Signatures

If electronic codés»of user account informafion (e.g.,
username and password) is used for identificafion, con-
trols should be established to ensure traceabiljty to the
authenticafing individual or organization. (Jonsider-
ation should be given to periodically requiring fhe estab-
lishment of new user passwords. MetHods for
authenticating electronic records should meet applicable
regilations and laws, such as the U.S. eSIGN 1 bw?, with
electronic methods documented in applicable frocesses.

Electronic signatures based on biometrics shquld have
a documented process to associate the initial iometric
capture to the individual.

Electronic signatures that are not based on bjometrics
should employ at least two distinct verification compo-
nents, such as user identification and passwdrd. Elec-
tronic signatures based upon biometrics should be
controlled to ensure that they cannot be used by anyone
other than the legitimate owners.

Digital signatures with public/private key tethnology
are acceptable. Appropriate digital signature dertificate
authority use, unique user identification, infprmation
technology infrastructure, and file security cdntrols to
invalidate signature on change of file corjtent are
required.

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 th¢ content,
context, and structure are maintained consistehtly with

(f)Tongevity of use and support is tavorable
Examples of sustainable format are Tagged Image
Format (TIF) or Portable Document Format (PDF).

! Adams Accession No. ML15099A561, Safety Evaluation of Duke
Energy Carolinas, LLC — Amendment 40 to the Quality Assurance
Topical Report.

2 Adams Accession No. ML16194A323, Palo Verde Nuclear
Generating Station, Units 1, 2, and 3 — Request to Change the
Quality Assurance Program Description.

the original record copy. A sustainable format should
be used commensurate with the retention period of the
record.

When a record is converted to electronic media, the
authentication of that record does not need to be
reperformed.

% Electronic Signatures in Global and National Commerce Act,
Public Law 106-229.

@an
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300 GENERATION OF RECORDS

Electronic records may be generated using several
different methods. These methods may include direct
digital conversion from a source format to a sustainable
record format, electronic data compilation, electronic
mail, and records resulting from the conversion from
one media type to another.

Electronic data designated to be records should be
traceabl

orrelated tothe assaciated items or activities

ASME NQA-1-2017

Verification should include reviews of the page, para-
graph, and individual record configuration to ensure
such information adequately represents the original doc-
ument. This also applies to the situation where an elec-
tronic record is the original. When the conversion
involves an electronic migration, a statistically valid
sample set should be selected for verification purposes.
Any recognized sampling standard that provides
requirements for inspection and acceptance sample size

This can
scheme f
(e.g., fild
electroni

be accomplished by developing a naming
or both the electronic data itself and the media

folders and CDs) that are used to store the
- data.

301 Ele

The el
database
to create
tronic re|

Contrd
tronic re
tronic re

(a) Th

Ltronic Records Systems

pctronic records system consists of an electronic
and digital repository with the functionality
and maintain human-readable, formatted elec-

rords and metadata.

Is should be in place to ensure that the elec-
ords system establishes and maintains the elec-

rord content, context, and structure.

e content is the digital file (image, text, graphics)

in a sustpinable format.

(b) The context is the metadata held within the file,
such as the actual file properties, data fields, or tagged
fields. The record file context may also be represented
in the database table properties as data fields when the
file lackq the rich metadata structure (e.g., image scans)
or the r¢cords system does not have robust content
searching capabilities.

(c) The structure is the file functionality needed to
properly|convey the content and context into ‘a-human-
readable|form and format.

Electrgnic mail may be used as a quality record if the
controls provided in this Subpart ar€ ufilized. Electronic
mail shquld be traceable to the(subject of the record,

may be used as a basis for the development of a_sajnple
set verification plan. To prevent data corruption o1 loss
during the conversion process, the records_program
owner should approve any changes to the database|con-
text or structure.

303 Indexing Records
b for
ould

rnal
r the

Electronic records should e indexed to provid
the timely retrieval of therecord. Organizations sh
develop and document-external and/or intg
indexing methods using'standard nomenclature fo
index system(s).

External indexing includes the labeling of red
stored on extérnal off-line media. External labg
should bedeveloped and attached to the media
For example, magnetic tapes should includ
recordinig density, number of tracks, block size, ty
internal labels, and if the tape is part of a multi-re
Internal indexing of electronic records should enab
user to identify and access a specific record by using a
table of contents, directory, metadata (e.g., record identi-
fier, key word, etc.), or other index strategy. In Jome
cases, the index may be automatically created by the
system, while in other cases, the originator may g¢ner-
ate it.

ords
ling
sed.
the
s of
set.
the

400 RECEIPT CONTROL OF RECORDS

originatpr, recipient(s), and date of origination. The Part I requirements for receipt controls remain appli-
informatiion content and metadata contained in the elec- cable for electronic records; however, additional transfer
tronic mil are acceptablé®as a record, provided that the ~ processes utilizing automated methods may algo be
electronfc mail system‘prevents unauthorized alter-  utilized.
ations o1 changes. Cerrections to e-mail should be pro- The records submittal and receipt process mdy be
cessed i the sameé.manner as the Orjginal and should entirely electronic using, but not limited to, the fOHO‘/Vil’lg
amend/s$upplement the original record. methods:

(a) record-by-record processing using human intprac-
302 Corversion of Media tion to place records into records system where jome

Conversion of a record from one media type to another
should include verification to ensure that content, con-
text, and structure are maintained. The conversion pro-
cess includes conversion from/to various media forms,
including hardcopy, photographic, optical, magnetic, or
other media forms. The conversion process may involve
scanning the original hardcopy record to create digital
content in a sustainable record format. The conversion
may include methods for converting scanned text to
searchable formats (e.g., optical character recognition).

160

indexing functions are automated

(b) record-by-record processing using computer pro-
gram transfer based on completion of source documents
in source system, e.g., specified data field capture in an
XML file that will pair index data with the record content
file that is ingested into the records system

(c) workflow process output to records system, e.g.,
document approval workflow using electronic or digital
signatures and e-mail capture and ingestion into the
records system using rule-based processes
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(d) automated batch processing from source system
periodically (e.g., nightly, weekly, and monthly) where
no human interaction is involved, e.g., weekly capture
of completed documents or data from source system
using nonpeak batch routine

Records processing may include the index data with
manual processing of content or both the index and
content as one submittal action.

Automated routines that replace normal submittal

PART Ill, SUBPART 3.1-17.2

access systems store records on a network server, which
are accessible to multiple users through a network or
internet hub. Local access systems store records on a
local area network server that is accessible only to local
users. Secure processing systems are standalone pro-
cessing systems that are not accessible through a local
area network or internet hub.

503 Temporary Storage

and [receipt should be developed in accordance with Temporary storage as defined in |Part I,

established software quality assurance procedures. Requirement 17 is still applicable and may: be[used for
electronic records in order to meet various cpnditions

500, STORAGE that occur. Sqme examples include, but‘are nqt limited
to, the following:

Dtal storage is suggested and, in accordance with (a) Removal of portable media from primary storage
Reqgiirement 17 of Part I, requires duplicate media or ~ location to another location-where access to|primary
syst¢ms remotely located from each other such that one  storage is not available fér storage during us¢. Return
everjt does not destroy both simultaneously. Storage of  to primary storage is expected upon completioh of tem-
elecfronic records, in accordance with Subpart 2.17,  porary use.
requires both media and compatible processing systems. (b) Duplication, of primary electronic recor{l system
The fnedia containing the electronic records and compat-  content to establish a second repository should|an event
ible processing systems access should translate the rec-  occur on onef the dual locations. This coulfl be any
ordg into an appropriate retrievable, legible, and  type of 1688v0r system/hardware/facility maintenance
sustpinable format. A typical processing system may  that reqders that location unacceptable for usg.
congist of a computer and its associated software. Témporary storage media and systems for g¢lectronic

The types of media utilized for electronic record stor-  regords should address actions to limit exposurg to com-
age should be identified in the records management puter program viruses and inadvertent alteration.
program. The selection of the storage media should con-
sidef the record retention, shelf-life, or operational durd« 504 Portable Electronic Media
tion[of the media and manufacturer’s recommended The degradation of portable electronic media varies
quallified life. If a single storage method is utilized;-then by type of media and may start immediately after manu-

all of these statements apply, with the exception of an
addjtional location.

501 | Environmental Considerations

The facility structure containing the electronic record
syst¢m hardware and infrastru¢ture should conform to
the requirements of NFPA(75,Standard for the Fire
Profection of Information) Technology Equipment.
Apprropriate environmental controls should be estab-

disturbances.

502 Facility and System Access

The level of user access and security of the compatible
processing systems may also impact the required con-
trols 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

161

facture. Electronic records should be migrated
media before the manufacturer’s recommendsd
life is exceeded.

Two sets of electronic records should be m
to ensure timely recovery in the event they are
or lost. These sets may be established in proces
tems installed on separate servers, standalone ¢
program platforms, off-line storage, or in a r¢
media format.

600 ACCESS CONTROL AND RETRIEVAL

Maintaining records in an electronic forma
users to retrieve records more efficiently. A req
tem should provide searches of some or all

bnto new
bd useful

hintained
lamaged
sing sys-
omputer
movable

I enables
ords sys-
netadata

actual text of the record.

th of the

Indexing should be sufficient to ensure that each
record is uniquely identified and retrievable. Records
that utilize Optical Character Recognition (OCR) allow
for content-based retrieval (full text searching).

Records system access should be controlled to grant
access to personnel with a need to access records. System
access is typically controlled by network infrastructure
protection (i.e., firewall) and user login to access the
system.
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Records access permission should be established with
considerations for the following access levels:

(a) Limited metadata access. Allows users to see
index entry but not content for sensitive records (e.g.,
confidential, proprietary, and restricted).

(b) Normal user read access to metadata and content.
Enables efficient search, print, and extract/export of
record content without records department interaction.
Update of record metadata and content is not allowed

ASME NQA-1-2017

when possible and practical. The electronic destruction
should also factor in the method and extent of record
removal as the system design capabilities may lengthen
the destruction timeframe.

(e) Electronic record deletion typically consists of the
following methods, depending on the computer pro-
gram system design limitations, and is acceptable in
meeting quality assurance record disposal.

(1) Deletion of the index entry and record content.

for nornjal user access. This method requires documenting the recprds
(c) Vetsion and/or write access for records manage-  destroyed and recording the destruction listing|as a
ment perlsonnel to perform record content and/or meta-  record.
data corgections. This action should be tightly controlled (2) Deletion of the record contentronly with the
to limit gccess to only those authorized personnel that  index remaining and data fields indicatihg the desfruc-
fully undlerstand the records integrity requirements. tion status. This method can rely oi the index metqdata
(d) Ddletion rights should be extremely limited and  to track the deletion status.
strictly cpntrolled to preclude unauthorized or inadver-
tent del¢tion of the record. Deletion actions may be 701 Guidance Factors
enforced| by the server device type (write only format) The following are guidance factors in both the qyality
or via system security controls. assurance requirement and additional legal expgcta-
tions, exceeding the ‘requirements of this Standard but
700 DISPOSAL OF RECORDS providing a realistic process:
Part If Requirement 17 of this Standard establishes (a) Magnetl.c drive-stored records should be
record rgtention and does not mandate disposal of the destroyed by.elther . )
record. If consideration of quality records requirements (1), deleting the content files using an approved era-
of this Sthndard, there is no requirement to include com- ~ SUrSprogram. . i
plete erasure and disk destruction. The electronic dele- (2) deleting the pointer to the content file, then{sub-
tion and, therefore, the deletion of the record in the - (Seduently destroying the magnetic drive after trapsfer
electronif records system is satisfied by a simple deletion ~\ " t0 @ new drive has been verified. This method jmay
action i the associated computer program. be required for WORM-type (Write-Once, Read-Many)
In conpideration of legal implications and record'dis- drives and records systems lacking a full erasure
covery thles, the deletion action should enfoice $tan- method. This method also requires a detailed file trg hsfer
dards tHat permanently remove the recordffom the ~ t© the new media to ensure deleted content i not
electronif records system such that the redord cannotbe ~ transferred. ) .
reproduded from the electronic record system. (b). Portable elec.tromc medl'a should b? destroyed. by
Guidahce stated in regard to recdrd disposal reflects physically destroying the media via burning, shreddling,
the minimal standard requirements and provides addi- ~ ©f other approved methods.
tional optional guidance, whére specifically noted, to (c) Storage media previously used for electronid rec-
reflect thie overall records life.cycle, legal considerations, ords containing sensitive or proprietary informgtion
and storfige limitations, should not be reused.
If the |records are tobe disposed following end of (d) A confirmation report may then be generat¢d to
retentior], then the following guidelines may be applied: verify that all records scheduled for destruction were
(a) Elgctronic fecords should be destroyed in accor- indeed destroyed. A search sampling and disk sampling
dance wlith the'tecords program, records retention ~ can then be implemented as a random check to erjsure
requirethents; and established procedures for such ~ that the deleted electronic files no longer exist.
actions. Refer to National Institute of Standards|and

(b) The destruction process should include reviews
by the responsible records organization and affected
departments to ensure that retention has been met and
the records are no longer needed for business needs.

(c) The records program should have means to sus-
pend the destruction of specified information in the case
of foreseeable, pending, or actual litigation or govern-
ment/regulator investigation (litigation hold).

(d) Electronic records system design should factor the
destruction workflow process and logic into the program

162

Technology Special Publication NIST SP 800-88,
Guidelines for Media Sanitization.

800 MAINTENANCE OF RECORDS SYSTEM

Electronic records required for long time periods (e.g.,
lifetime of component and term of license) should be
reviewed periodically to ensure the files are retrievable
and useable. Media and electronic record systems
intended for storage of electronic records should be
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tested prior to use to ensure that it is free of errors,
defects, and corruption.

Electronic record systems should include a review of
all designed storage locations for the periodic legibility
review. The periodic review should also include an
accounting of files and metadata across multiple redun-
dant locations to ensure that file fidelity is maintained.

900 —SYSTEM INTEGRITY AND RECORD RECOVERY

PART Ill, SUBPART 3.1-17.2

date/time. Many forms of data corruption are possible
due to user interactions (intentional or otherwise), com-
puter program bugs, or hardware malfunctions. Resolu-
tion of data problems may require use of data from a
previous date to correct the problem. The data corrup-
tion may be replicated across all redundant storage as
well, including off-site systems, and require correction
on the redundant storage systems.

The record system recovery process should be estab-

Pdrt I, Requirement 17 requires maintenance of rec-
ordg For electronic records, the electronic system integ-
rity|land record recovery processes fall under the
maintenance area but are specifically discussed in this
SubIart to emphasize the additional guidance provided.

Processes should be established to address all ranges
of ngrmal system anomalies and major events that could
cause data loss, corruption, or complete system failures.

The following two methods will typically exist:

(a) backup system or process

(b} record system recovery plan

The backup system or process should be established
to ppriodically capture the data and content such that
any [system anomaly can be reconciled from a prior

lished to address a major malfunction of ong pprt of the
records system with transfer to the redundanf portion
of the records system. The redundant-storag¢ may be
online (cold or hot site) or offline storage and may be
automatically and readily available or may require inter-
actions to transfer the system forylise. Any conjbination
is acceptable. The key parameteris to establish he recov-
ery method, timeframe, personnel actions, Hardware,
and computer programsrequirements needed tq perform
the recovery.

Both the backup process and record system [recovery
process should be exercised periodically to ensure sys-
tem capabilities are adequate for the system i} use and
meet thedtimeframe and risk level for the cont¢nt in the
system,

163
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SUBPART 3.1-18.1
Implementing Guidance for Part I, Requirement 18: Audits

(d) Prnviqinn for reasonable and timelv access of audit

bpart provides nonmandatory guidance on
surance audits as specified in Requirement 18

200 AUDIT ADMINISTRATION

personnel to facilities, documents, and personnel\npces-
sary in the planning and performance of the-audits

(e) methods for reporting audit results t6 resSponsible
management of both the audited and auditing
organizations

(f) provision of access by the auditor(s) to levels of

201 Purbose management of the auditing and ‘audited organizafions
Oualit dits should b , it that have the responsibility_ahd/authority to assurq cor-
uality assurance audits should be performed to rective action
. (a) de e.rmine the status, a'dequacy, and implementa- (g) methods for verification of effective corregtive
tion effe¢tiveness of the quality assurance program that =~ ;0 0o ely basis
has beer] developed and documented
( Z) vetify byhexamination and evaluation of objective 203 Frequency. of Audits
evidencq whether quality assurance program elements, . . . . .
items, prlocesses, work areas, or records, as appropriate, Auditing'should begin as early in the life of the activ-
conform|to specified requirements ity as practical and should be continued at intefvals
(c) evpluate the effectiveness of the organizational corlls%stent with the schedule for accomplishing the
controlg and verification activities, as directed by actiQty. .
managethent Frequency of regularly scheduled internal and ejxter-
(d) eviluate strengths and weaknesses of work pro- Aal audits should be commensurate with the statud and
cesses, pfocess monitoring, and process control systems importance of f[he associated activities and.based[Ipon
(e) defermine whether the work processes and cagrd] annual evalgatlons of all applicable and active elements
systems pre effective in producing a product of.desired of the quality assurance program. T.hese eyaluatlons,
quality whether conducted separately or via audits, shpuld
(f) prqvide management with an evaluation of the ?nclude an assessment of .the adequacy and effeftive
performgnce of the product to specified fequirements 1mp1erner.1tat1on of the. quality assurance prograrm bpsed
(g) evaluate problems and errors ifi work process exe- up (OT review of s?h mfoirmanzn ﬁs, th; follo.x:.nng
cution that will affect specified prodiict performance @) previous au t resu ts and their dispositions h
(h) evpluate management effectiveness in responding (b) internal and supplier document.s and re.ecords, puc
to indeppndent audit result§ as nonconformance reports, corrective action regorts,
(i) report audit resultsito“all levels of management and th.elr d1spos1t1on.s .
who shoild be informedéand who should take corrective (c) independent 1¥1forma't10n (e.g., from ex’Fe rnal
action sources such as generic experience of the nuclear irjdus-
(j) vertify that €orrective action has been planned, ini- try, ASME, Peer .orga.mzatlor}s, .and regulating bog 1.es)
tiated, of complétéd (d) supplier histories for similar products or ser}ices
(e) changes in responsibilities, resources, or
202 Elements management
Elements of audits administration should include the .
following; 204 Shared External Audits

(1) 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

164

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
the audit was conducted. Each Purchaser relying on the
results of such an audit remains individually responsible
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for the adequacy of the audit and for its use by their
organization.

205 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
assurance program prior to awarding a contract or pur-
cha

arder

PART 1ll, SUBPART 3.1-18.1

302 Planning the Audit

302.1 Team Familiarization. Prior to commencing
the audit, the Lead Auditor should ensure that the audit
team 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

(b) when, after award of a contract, sufficient time
has plapsed for implementing the Supplier’s quality
assurance program and it is appropriate to determine
that the organization is adequately performing the func-
tions defined in the quality assurance program descrip-
tion) codes, standards, and other contract documents

(c] when significant changes are made in functional
areap of the quality assurance program, such as reorgani-
zatigns, process control changes, mission or work scope
charjges, or procedure revisions

(d) when it is suspected that the quality of a product
is infeopardy due to deficiencies in the quality assurance
program

(e] when a systematic, independent evaluation of pro-
gram effectiveness is considered desirable

(f] when it is necessary to verify effectiveness of
requiired corrective action

(g) when it is directed by management

206

Ahdit equivalent activities such as independent
assepsments and technical surveillances may.bé used to
satigfy part or all of an audit requirement _provided

(a) they each meet the requirements for a quality
assufrance audit as defined in this-Standard

(b} they are reviewed and approved for such use by
the qrganization responsible for, quality assurance audits

Audit Equivalents

300
301

Prfior to assighing personnel to perform audits, man-
agerthent shotld determine that the individuals have the
expdrience or training commensurate with the scope,
Comqﬂpyifv Qr. Qppr*i;\] nature of the activities to be

PREPARATION:FOR AUDITING

Team Selection

be directed toviard an 1|nr<]nvc+th]1'ng of int vnal and

external organization contractual interfaces‘angl respon-

sibilities of the organization to be audited.

302.2 Product Selection. In planning for pn audit,
emphasis should be on the selection of the pfoduct to
be evaluated and the performance criteria of metrics
used to determine the capability and stabilify of the
work processes that prodlce this product. Risk relative
to unavailability and_wunreliability of product| applica-
tions should prevail i’ the product selection{ Product
selection is usually dependent on the folloying key
factors:

(a) importance of intended function(s) of th¢ product

(b) corhpléxity of product attributes required to per-
form functions

(c)skill or complexity of work processes that impart
these attributes

(d) capability of evaluating or inspecti
processes

hg work

302.3 Product Experience. Organization offindustry
experience with a product’s performance should be con-
sidered in selecting it for auditing. Information on past
performance may be obtained from various|sources,
such as audit and assessment reports, plant ¢peration
and maintenance records, trend data, equipmént histo-
ries, personal knowledge, and external infofmation,
including regulatory agency notices. Nonconformance
reports, inspection results, customer complajints, and
warranty claims are other sources of input. Profduct per-
formance information may be useful in det¢rmining
which technical and quality requirements pre most
important to achieving satisfactory performarce.

302.4 Process Effectiveness. When auditihg a pro-
cess, flowcharts are valuable information soufces. The
selected processes, item characteristics, and [perform-
ance criteria should be discussed with those re$ponsible

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-
istics, and education.

165

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
critical assembly technique. Conversely, if a specific pro-
cess is routinely inspected and has a stable performance
history, the process may not need to be evaluated during
the audit.

an
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When an audited organization holds a current NQA-1
QAP certificate (e.g., ASME) that is recognized by the
auditor’s organization, the Lead Auditor may consider
tailoring the audit plan adjusting the scope, team,
and/or duration. The tailored audit plan may then allow
efforts to focus more on effective implementation of the
functions and activities having the greatest impact on
the quality of items or services.

pnce criteria. Past and current performance
items and work processes should be consid-

Involved organizations should be notified of an audit
a reasonpble time before the audit is to be performed,
except fgr unannounced audits. This notification should
be in writing and include such information as the scope
and schddule of the audit and the names of the auditor,
audit teqm leader and team members, if known. For
unannopnced audits, prior agreements should be
reached py the parties involved.

400 AUDIT PERFORMANCE

401 PrefAudit Conference

A pre-pudit conference should be condtuicted with the
management of the organization to be atudited. The pur-
pose of the conference should b€ to confirm the audit
scope anfd planned dates, meet{counterparts, discuss the
sequencg¢ and duration of the audit, set the time for the
post-audit conference, andtestablish channels of commu-
nicationf During the-ednference, there should be an
agreed-tp agenda for the audit.

402 Methods

Auditg should be performed in accordance with the

ASME NQA-1-2017

(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 Audit Implementation

| 3 ation Audi a a
should review and evaluate product and process, docu-
mentation. Auditors should interview workers|and
observe the actual work process and evaluate hem
against requirements and performance critpria.
Complete and accurate understanding~of the prdduct
or process being investigated is bestzachieved by ppen
and objective interaction with the.audited organization
representatives. Potential areasfor process improvement
identified during the audit should be noted and| dis-
cussed at audit teaniymeetings and reported to
management.

403.2 Problems and Errors. When an audit¢r or
team member finds a systemic or technical problemwith
an item or the outcome of a work process, it is impoftant
that thetauditor or team member inform the audlited
organiZation representatives so they may investigate the
facts behind the problem.

404 Post-Audit Conference

At the conclusion of the audit, a post-audit confefence
should be held by the auditor or audit team with an-
agement of the audited organization to present qudit
results and clarify misunderstandings. It is desitable
that agreement be reached on audit results at the post-
audit conference.

500 REPORTING

The audit report should be issued within a reasorable
time following the audit, usually 30 days. The gudit
report should include a requested date for a documgnted
response by the audited organization. The audit r¢port
should be distributed to responsible managemeht of
both the auditing and the audited organizations.

The audit report should express the audit resu(!ts in
terms of how well the audit objectives were satisfied and

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

(d) examination of personnel training and qualifica-
tion records where special skills are required

if the performance requirements were met. In addition to
audit findings, audit results should include observed
good practices, strengths, and weaknesses.

600 RESPONSE

Management of the audited organization should
respond to the report by the requested date.
Subpart 3.1-18.2 of this Standard provides guidance for
response content.
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700 FOLLOW-UP ACTION

Follow-up action by the audit team leader or manage-
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

11910

PART 1ll, SUBPART 3.1-18.1
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of ohe acceptable approach for follow-up actions.
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SUBPART 3.1-18.2
Implementing Guidance on Classification
and Handling Audit Issues

100 GENERAL

bpart provides nonmandatory guidance for
img and handling issues that are found during
the courpe of an audit as indicated in Requirement 18
of Part 1, based upon lessons learned and industry
experienge.

200 INTRODUCTION

Auditgrs identify a variety of issues while performing
audits. These issues can vary in significance from minor
or isolated deviations from established performance
standards to significant safety issues or major break-
the QA Program. On the opposite end of the
, the issues may include examples of strong

idance provides an acceptable approach to
img and handling various audit issues and the

tions.

Other ppproaches are equally acceptable, such asiden-
tifying cpnditions adverse to quality (e.g., findings of
varying pignificance levels) or entering the conditions
adverse fo quality into the company’s corrective action
system pnd allowing that system.to_determine the
significance.

Whatgver approach is taken-by/an organization for
classifying and handling audit'issues, the approach
should He documented in imiplementing procedures.

300 CLASSIFICATION OF ISSUES

The various.claSsifications are discussed in order of
significance!

need to stop work to address any immedjate s3fety
concerns.

302 Observation

When an issue is identified that represents a njinor
procedure violation or deviation in implementati¢gn of
an approved procedure that.does not impact other agtivi-
ties or is an isolated occtirrénce, it may be considered
an observation. Some oxganizations may refer to these
as Concerns, Deviations, or Weaknesses.

303 Opportunity for Improvement

When annissue is identified that is an opportunitly for
improving-performance of a process based on the qudit
teamy/sé@xperience or known industry best practicps, it
may-be considered an Opportunity for Improvement.

These are not deficiencies. Some organizations [may
refer to these as Enhancements or Recommendati¢ns.

Typically, such items do not require formal correftive
action.

304 Strength

When a practice or performance is identified|that
exceeds requirements, expectations, or industry ptan-
dards in a beneficial, safe, efficient, and effective mahner,
it may be considered a strength. Some organizafions
refer to these as Good Practices.

One way to determine if a process or practice warfants
being identified as a Strength is to ask: Would yoy rec-
ommend that other organizations benchmark this prac-
tice to improve performance?

400 RESPONSES TO ISSUES

301 Finding

When a condition adverse to quality is identified that
represents a failure to develop, document, or implement
any element of the approved QA Program that has an
actual or high potential impact on nuclear safety or
reliability, it should be considered a finding.

The auditing organization should promptly notify
affected management of the finding so they can take
appropriate prompt action to correct the problem. Addi-
tionally, the auditing organization should consider the

The audited organization is responsible for evaluating
all issues identified by the auditing organization and
taking corrective actions, as applicable. The audited
organization should provide written responses to audit
issues, as requested by the auditing organization. Find-
ings and Observations should be entered into the correc-
tive action system to ensure tracking and closure.

Paragraphs 401 through 404 provide guidance on a
graded approach for the level of evaluation and response
that may be appropriate for the various issues identified.
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401 Findings

When the auditing organization issues a finding, they
should request a written response, typically within 30
days. This response time allows for a causal investiga-
tion and the identification of corrective actions to resolve
the problem. An acceptable response identifies the

PART 11l, SUBPART 3.1-18.2

500 FOLLOW-UP

The auditing organization typically performs the fol-
lowing three types of follow-up activities for Findings
and Observations:

(a) Evaluate the written response.

(b) Monitor corrective actions.

following;: (c) Reaudit.
(a) the Cauée of th? lssu? . . . 501 Evaluate the Written Response
(IJ COITECUIVE dCLIOIS UldU ITdave DECIT TdKCIT O dIC
planned to correct the issue The auditing organization typically schedules a
(c] corrective actions that have been completed or are follow—up to be C(?mpleted within a week pfter the
planned to address the cause of the issue (corrective response is due. Th1§ fOl.l owup eva.l uates the gdequacy
actiqns to prevent recurrence) of thc? cause determination (if 1.*equ1red), adeqpiacy and
, . o1 timeliness of the proposed actions;-and adeqpacy and
(d) a schedule for completing all actions specified in timeliness of the actions to t
prevent recurrence.
(b) gnd (c) above If the response is late or does not appear t¢ be ade-
, quate, the auditing organiZation may consider plevating
402| Observations or escalating the issue.to senior management ffor addi-
Wihen the auditing organization issues an audit obser- ~ tional support in réselving the issue.
vatign, a Written respgnse is requested, typically within 502 Monitor.Cdriective Actions
30 dpys, if the condition has not been corrected during ) o )
the qourse of the audit. This provides for a timely evalua- Management of th? audited organization 1s tesponsi-
tion[of the condition adverse to quality. An acceptable ~ Ple for fmplementing the actions specifidd in the
resppnse identifies the following: response to ensure timely and effective cqrrective
(a) corrective actions that have been taken or are ~ 3CHONS: . . .
planied to correct the issue The .a1.1<?11t1ng organization typ1cally.schedules follow-
(b} a schedule for completing remaining incomplete up activities that correspond to key milestone dates pro-
. . vided in the response.
corrgctive actions Follow-up activities monitor the implemeritation of
. the corrective actions to ensure that they are bofh timely
403| Opportunities for Improvement and effective.
hen the auditing organization<iSsues an When corrective actions begin to deviate from the
Opportunity for Improvement, they typidally do not scheduled corrective actions or appear to be eitler inade-
request a response. However, management should eval- quate or ineffective, the auditing organization may con-
uate| the merit of the issue identifiedand determine if ~ sider elevating or escalating the issue tp senior
the fmprovements or efficiency gains noted are worth =~ management for additional support in resolving the
the fesources required to implement. issue.
osl's h 503 Reaudit
404) Strengths Findings and Observations are typically fogus areas
en the auditing.organization identifies a Strength,  during the next regularly scheduled audit of |the area.
they|do not request a response. However, management  Some issues may warrant reaudit prior to the nfext regu-
of the audited drganization should take the opportunity  larly scheduled audit.
to identify Whdt other organizations or locations under When the auditing organization finds recufrence of
the gparCef their control may benefit by implementing  previously identified issues, they may considey reevalu-
similarprocesses or approaches and how to leverage  ating the significance of the issue due to the failure of

the practice to maximum benefit of the organization.

169

management to correct the previously identified issue.
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SUBPART 3.2
Guidance for Implementing Part Il Requirements

(Extracted From Former NQA-2.)

The following Subparts provide nonmandatory guid-
ance thaf may be used in conjunction with the applicable
Subpartq of Part II.

170
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PART 11, SUBPART 3.2-2.1

SUBPART 3.2-2.1
Implementing Guidance for Part Il, Requirement 2.1: Cleaning
of Fluid Systems

100| GENERAL

This Subpart provides nonmandatory guidance on the
manpgement of cleaning and cleanness control for fluid
syst¢ms and associated components.

200
If

APPLICABILITY

the proper attention is given to cleaning and clean-
ness|control during manufacturing, construction, modi-
ficatfon, or repair, then only flushing or rinsing should
be necessary to render the item ready for service.

This Subpart is not intended to be used for items
conthining liquid metals in liquid metal-cooled nuclear
plangs, nor is it intended to provide guidance for decon-
tam|nation of items contaminated by radioactivity,
althgugh its requirements may be invoked in such opera-
tiong if considered appropriate.

CLEANING RECOMMENDATIONS AND
PRECAUTIONS

(a}) The use of halogenated organic solvents is not
recommended, except upon crevice-free,.open, freely
evaporating surfaces. This recommendation is not
inteided to prohibit the use of suchrsplvents under other
conditions, provided adequate removal is assured prior
to ay subsequent operations.

(b} In the disposal of dombustible organic solvents,
spedific attention should be given to preclude the possi-
bility of fires, explosions, and other related hazards.

300

400( GUIDELINES FOR ASSIGNING CLEANNESS
CLASSIFICATIONS
401| Normal Fluid Systems and Components

cable to special items whose functions might be
impaired by the presence of very small quantities of

171

f Class A
bd at the
hintained
btallation

contaminants. Achievement and maintenanee d
cleanness is difficult and is generally“achiev:
point of final manufacture of the itém and m
by stringent shipping, storage, rewdrk, and in:
requirements.

Class B cleanness is a higltlevel, generally a
to internal surfaces of cafrosion-resistant alloy
tact with reactor primary coolant, surfaces i contact
with process fluids-in’/fuel manufacturing, apd other
similar applications: Class B cleanness can algo be ini-
tially achieved with carbon steel and low allpy steels,
but mainteniance of this condition is quite difficult.

Class C/cleanness is a high level of initial cJeanness,
generally applicable to carbon steel and low afloy steel
surfaces in contact with reactor primary codlant and
othér fluids where the formation of light corrosjon prod-
uct films in service is expected and can be tolefated. For
corrosion-resistant alloys, Class C is a somewrat lower
level of cleanness than Class B.

Class D cleanness is a nominal level applicable to both
carbon and low alloy steels and the corrosiongresistant
alloys in applications where the presence of mnill scale
or tightly attached heavy corrosion product filns on the
surfaces in contact with process fluids does not cause
concern, or where significant amounts of contajnination
are anticipated to be present in the process fluids
themselves.

pplicable
s in con-

NOTE: The cleanness classifications designated in tH
are not directly related to component classifications assig
ASME Boiler and Pressure Vessel Code for design and in
for other purposes.

is Subpart
ned by the
bpection or

402 Hydraulic, Instrument Control, and Lubrication
Lines and Systems

The criteria listed in Table 304.4 of the mair

ot Pa T > S c S

hydraulic, instrument control, and lubrication system

cleanness.
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SUBPART 3.2-2.7.1
Implementing Guidance for Part ll, Requirement 2.7: Quality
Assurance Requirements for Computer Software for Nuclear
Facility Applications

INTRODUCTION

This Spbpart structure is based on the main sections
of Part If, Subpart 2.7 (e.g., 100, General; 200, General
Requirerhents). Not all sections in Subpart 2.7 (i.e., 600,
Standards, Conventions, and Other Work Practices and
800, Ref¢rences) are covered in this Subpart. A review
of these[sections did not precipitate the need for any
discussign of these sections. In most cases, the subsec-
tions (e.g., 201, Documentation) contained in Subpart 2.7
are not grovided as a one-to-one correspondence in this
Subpart.

100 GENERAL

This Stibpart has been developed to provide organiza-
tions invioking NQA-1 with a discussion of the require-
ments arjd how those requirements may apply in various
situationys where software is used. Guidance pertaining
to the linkage between Parts I and II, Subpart 2i7 is
provided. Subpart 2.7 is applicable to software\ivhen a
failure of error in the software could adversely-atfect the
quality df structures, systems, or componénts‘of nuclear
facilitieqd. Possible exceptions will be~detailed in this
Subpart.| Applicability of Subpart 2(7 js'not dependent
upon thq type of computer equipfent (e.g., mainframe,
PC, networked workstations) that’is installed.

The regquirements of bothf\Parts I and II, Subpart 2.7
should be applied in a mdhner to meet the requirements
of ANSI{IEEE Std. 7-4.3.2-1993, IEEE Standard Criteria
for Digifal Computets‘and Safety Systems of Nuclear
Power Gpnerating/Stations. This Subpart provides guid-
ance to [suppoert meeting the requirements of that
standard.

proven computer programs. Subpart 2.7 users should
consider establishing a software categorization method
that includes
(a) software engineering metheds applicable to given
categories of software
(b) assurance that the restilts of the categorizatioh are
documented
The software categorization method should congider
safety significance, and the relative importance of the
software.
Paragraphs¢101.1 through 101.7 provide additjonal
considerations in developing a categorization method
and determining software applicability.

101.1 Simple and easily understood computerpro-
gtams (e.g., computer programs whose results can be
easily confirmed through hand calculations) thaf are
used in the design of plant systems, structures,|and
components, may be excluded from the controlls of
Subpart 2.7 if designs using these computer programs
are individually verified. Design verification documen-
tation should include design inputs, the comptiter-
program-generated results, and computer-generated
evidence of the programmed algorithms or equafions
(e.g., computer program listings, spreadsheet cell|con-
tents). However, frequent use of the software may jystify
the application of Subpart 2.7 in order to simplify fiiture
use of the software.

101.2 Complex computer programs used if the
design of structures, systems, and components shjould
be developed and approved for use in accordance with
Subpart 2.7 unless software design verification and|test-
ing of the computer program (or parts thereof) indgpen-

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

dentofaspecificapplicatiorr s ot practicat—rthese
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
Suphnvf Softuware (see Subpart 32.2 7 soction600) if
A% T 7 7

PART lil, SUBPART 3.2-2.7.1

102.1 Software Characteristics. Software (see IEEE
Std. 610.12) can be composed of three elements:

(a) a set 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

this poftware has a known and acceptable performance
histqry (see IEEE Std. 610.12, Definitions). The basis for

art 2.7.

the Subpart 2.7 user has a software design control
ram that is compliant with other industry stan-
s, a review should be performed to ensure consist-
with the requirements of Subpart 2.7.

prog
dard
ency

1
soft

P1.6 Firmware is dependent on the nature of the
ware and hardware device. Three possible
appioaches are described as follows:

(a} If the computer program can be changed afterif
is ethbedded, including at run time, all applicable-con-
trolg of Subpart 2.7 should be applied.

(b} If the computer program cannot be changed after
it is fembedded, and testing of the completed device is
not fidequate for full acceptance, Subpart 2.7 software
devglopment controls should be applied.

(c] If the embedded computerprogram functions can
be adlequately verified by testing.the completed unit and
the Jomputer program cannot.be changed, including at
run [time, without repeating this verification, controls
beygnd those used for'hatrdware may not be necessary.
This| approach is the least desirable because it treats
softyvare as hardware and does not recognize the need

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.

173

nonhardware elements of a computer-based, system. A
computer program differs from software in'that{software
can include documents that describe the.development,
operation and maintenance, and retirement df a com-
puter program. Computer programs’do not include doc-
uments. Computer program$'can be wilitten in
programming languages (e;g, Pascal or C)for in an
assembly language. Although the more common term
is “program,” for clarity\“computer program| is used
throughout the NQA-1/standard.

102.2 Hardware Characteristics. Hardwar¢ consists
of the physiCal elements that provide the cgmputing
capabilityand external interface (e.g., CPU, [memory,
CRTs, printers). Hardware is the physical equipment
used.to process, store, or transmit computer programs
or-data (see IEEE Std. 610.12). In contrast, software is
¢haracterized as a logical rather than a physicgl system
€lement.

102.3 Firmware Characteristics. Firmwdre is the
combination of a hardware device, computer programs,
and data that reside as read-only software on that device.
The firmware (sometimes referred to as embedded soft-
ware) can perform very limited functions such gs keypad
controls, or can provide significant function and control
capabilities for control rod drives or safety syptems. In
either case, if firmware is supplied under reqyirements
of Subpart 2.7, the computer program aspect of firmware
should be considered in an organization’s software engi-
neering method.

200 GENERAL REQUIREMENTS

201 Documentation

&3 eedbrds. The
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.

ASME NQA-1-2017

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
commenpurate with the risk associated with the failure
of the sqftware. Factors affecting this risk include the
potentia] impact on safety and/or operation, complexity
of comptiter program design, degree of standardization,
state of the art, and similarity with previously proven
computgr programs.

Reviews performed at the completion of the software
develogment cycle should include assurance that
assumptjons made during the categorization process
and devyelopment process are consistent with the
intended use of the software.

203 Sofitware Configuration Management

Key aftributes of the software engineering method
include 4 determination that all elements of the product
baselinef as defined in Subpart 2.7, are accounted for
and properly reviewed and approved.

NQA-], Part I, Requirement 3 requires the establish-
ment of [a configuration baseline at the completion_of
each major phase during development as defined ih
the software engineering method. Baselining means the
assignment of a documented unique identifier to each
softwarelconfiguration item and its associated products.
Baselinirjg applies to all identified configuration prod-
ucts usegql to support the development-and/or mainte-
nance of the configuration item: Each configuration
product [should be identified,/controlled, labeled, and
documented as constituents ¢f the final product baseline.

Suppojrt software (seesSubpart 3.2-2.7, section 600)

collection of prev1ously basehned conflguratlon
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.

174

reporting and corrective action, or include seftware
issues in their existing nonconformance and-correftive
action procedures. The problem-reporting prdcess
should be developed into a multitiered 'system (e|g., a
system for dealing with potential;improvemlents
requested by software users, the system for docﬂent—
ing problems). The development6f this multitiered sys-
tem may lead to a correctiv€action prioritization
process. The collection and*analysis of informgtion
from this process cansbe useful in enhancing the
Organization’s Subpatt 2.7 processes. Among the [soft-
ware considerations that should be made arg the
following;:

(1) How daes’the error being reported relate to
activities?

(b) How does the corrective action impact
actiyities?

(c)’How does the error being reported relate t
status of the software development process? That i
error reported during the development process ma
require the same level of reporting as one that is rep
during testing or use (e.g., report to purchaser).

past
past

the
S, an
y not
rted

300 SOFTWARE ACQUISITION

Software developed not using Subpart 2.7 may require
full or partial application of Subpart 2.7. The following
is guidance to assist in this activity. This application
guide serves to recognize the need for a consigtent
approach to bringing software that has been develpped
outside the control of Subpart 2.7 under configuration
control and into compliance with the Subpart.

301 Procured Software and Software Services
See Part II, Subpart 2.7.

302 Otherwise Acquired Software

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.
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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 life cycle.

402 Software Design

PART lil, SUBPART 3.2-2.7.1

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
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

stgirdoctmentationshottdbecompleted-manran
ner Ihat facilitates the Software Design Verification pro-
in accordance with Part I. If any requirements are
et in the design activity, then those requirements
1d be revised to reflect the final product using the
b approval process as the original requirements.

cess
not

shoy
sam

452.1 Software Design Verification. See PartII,

Subypart 2.7.

403
See Part II, Subpart 2.7.

Implementation

404

Agceptance testing is a testing activity that is planned
duripg the software development activities. Acceptance
testing may be used to fulfill qualification testing
requirements (see Part I Requirement 3 for details oft
quallification testing requirements). Acceptance testing
is p¢rformed at the end of the software development
cycle to provide adequate confidence that the software
satigfies the requirements and performs cotrectly in its
opetjating environment. It is imperative.that the accept-
ancq testing be completed before releasing the software
for yise (i.e., the operation and maintenance activity).
Acc¢ptance testing may be started as soon as the soft-
warg product is completed..This is typically at the end
of the implementation aetivity, but may be conducted
over| several activities\\Fhese tests may range from a
single test to a serie$ bf'tests performed at various stages
of the software, development. Part I, Requirement 11,
Test| Controly provides for evaluation of test records.
This| series ‘0f\tests would provide assurance of correct
tranglation between states and proper function of indi-
vidyal'modules, followed by acceptance tests performed

Acceptance Testing

program will be used. This testing may include testing
of associated hardware, and simulation of dafa inputs
or control signals. Site acceptance testing perf¢rmed by
the purchaser should be done to ensure that ng damage
was incurred during shipment,.and confirth proper
implementation in the operatinigyenvironment

405 Operation

405.1 Use of Software. The software engineering
method should provide a means to ensure thaf the soft-
ware usage remains consistent with the apprgved soft-
ware design‘and the approved acceptancg¢ testing
results.

405.2 Access Control. Access contro] should
address both the security of the computer sygtem and
the critical data that resides on the system. Both elec-
tronic (e.g., firewalls, network security measyres) and
physical (e.g., console) access should be consid¢red. One

method of ensuring system integrity is by e

to only the resources for which he has a legitimjate need,
at the lowest access level (read, execute, writp,

or other forms of access to the computer sys
(e.g., using security guards).

406 Maintenance

Changes to software developed and accepted for use
are controlled, and the methods for doing sp should
be identified in the software engineering method. The
extent of control necessary for any change to thejsoftware

in the operating environment. Acceptance testing may
be prepared, performed, and reported by the software
developer.

The extent of the acceptance testing 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, state of the art, and similarity with previously
proven computer programs.

175

showld-beappropriatetotheriskbeinstaken, and
should consider criticality of the software, the nature
and extent of the change, and the risk of an adverse
effect being introduced by the change.

407 Retirement

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.
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500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

See Part II, Subpart 2.7.

600 SUPPORT SOFTWARE

Support software that is critical to the successful
development, operation, or maintenance of a software

ASME NQA-1-2017

support software, the appropriate elements of the soft-
ware engineering methods should be applied.

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

product
the exter]
ance tesf
neering

hould be identilied and evaluated to deternine
)t to which configuration management, accept-
ing, and any other parts of the software engi-
method are applied. Based on the role of the

See IPart 1, Subpart 2.7.

602 System Software
See Part II, Subpart 2.7.

176
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SUBPART 3.2-2.7.2
Implementation Guidance on the Requirements of NQA-1,
Parts | and Il for Software Used for Nuclear Facility
Applications

INTRODUCTION

This Subpart provides nonmandatory guidance on
ification, flow, and interdependency of the require-
mentps for software used for nuclear facility applications.
The [Subpart is based on the NQA-1-2008 Edition with
the 2009 Addenda of the Standard, but the information
has pome application to previous and subsequent edi-
tionp of the Standard. While the Standard includes
requirements for assuring quality of the items and ser-
vicep provided to support the overall organizational
objeftives, the Standard also includes those require-
men}s for acquiring, developing, testing, verifying, val-
idating, operating, maintaining, and retiring computer
programs used in nuclear facility applications. These
irements for software are interspersed within the
Standard.

GENERAL

This Subpart provides organizations invoking NQA-1
with information to aid the identification,)application
flow} and interdependency of the requirements for soft-
war¢ used for nuclear facility applications. The Subpart
disctisses the requirements applicable to software within
the 18 requirements of Part I-the Supplemental require-
ments of Part II (Subparts 27arid 2.14), and the guidance
of Part IV, Subpart 4.1 of the Standard.

101| Terms and Definitions

The Subpart introduces no new terms or definitions
related to sgftware or computer programs used for
nuclear facility applications. The Subpart uses com-
monlly decepted flowchart symbols that were first intro-
ducgd by Frank Gilbreth to the members of ASME in

concurrently on an “as applicable’i\basis. Mandatory
paths, processes, and deliverables, (notated with solid
lines) are always applicable, whereas optiongl paths,
processes, and deliverables (notated with dasled lines)
are contingent upon the éircumstances.

200 FLOWCHART APPROACH

This Subpart organizes the requirements for|software
of the Sfahdard into 12 software and NQA-]l related
processes that are pictorially illustrated in a [series of
flowcharts. These 12 processes apply to softyvare and
include processes uniquely applicable to compjuter pro-
grams. The processes are

(a) software engineering

(b) software design requirements

(c) software configuration management

(d) support software and tools

(e) problem reporting and corrective action|

(f) software design

(g) software reviews

(h) software design implementation

(i) computer program testing

(j) software operation, maintenance, and refirement

(k) software acquisition

(I) computer program use in design analysis

The flowcharts introduce no new requirerents for
software. The majority of the requirements prepented in
the flowcharts are in the exact language of the $tandard.
In those instances where the language of a requirement

is modified, clarified, or interpreted, it is splecifically
tod E-ck £1 yCl;.avl-

1921." The legend associated with the flowchart identi-
fies the symbols used and provides their corresponding
meaning.

These diagrams represent the flow of information
within the Standard, not the flow of the governed pro-
cesses. Sometimes the information flow divides into par-
allel paths, one or more of which may be applied

! Frank Bunker Gilbreth, Lillian Moller Gilbreth (1921), presenta-
tion “Process Charts — First Steps in Finding the One Best Way,”
ASME.

Aoted—Hach—processorHowehartpresents—the initial
requirement, illustrates how that requirement flows
through the Standard, and finally, identifies any related
requirements.

201 Flowcharts

Figures 201-1 through 201-12 provide a pictorial illus-
tration of the Standard’s computer program require-
ments in Parts I and II for the processes described above,
their flow through the Standard, related requirements,

@an

@an
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and any interdependencies between these requirements.
These flowcharts are provided for guidance and illustra-
tion only and do not necessarily present all considera-
tions that have to be made to ensure compliance with
the Standard.

202 Legend

Figure 202-1 provides the legend for the flowcharts
described in section 201 of this Subpart.

178
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Subpart 2.7 provides
requirements for the
acquisition,
development,
operation,
maintenance, and
retirement of software.
(Part Il, SP 2.7, S100)
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Fig. 201-1 Software Engineering

The appropriate requirements of this
Subpart shall be implemented
through the policies, procedures,
plans, specifications, or work
practices, etc., that provide the
framework for software engineering
activities.

(Part I, SP 2.7, S100)

PART lil, SUBPART 3.2-2.7.2

Subpart 2.7 supplements the
requirements of Part | and
shall be used in conjunction
with applicable requirements
of Part | when and to the
extent specified by the
organization invoking the
Subpart.

(Part Il, SP 2.7, S100)

Work practices

Specifications

Procedures

Software Engineering Framework

Plans Poticies

[The scope of software

software acquisition
method(s) for controlling

the acquisition process
for software and
software services

[Part I, SP 2.7, S101(a)]

software engineering
method(s) used to manage
the software life-cycle
activities
[Part I, SP 2.7, S101(b)]

application of standards,
conventions, and ‘ether
work practicés that
support'the,software
life'cycle
[Part I1,'SP 2.7, S101(c)]

controls for support
software used to develop,

computer programs
[Part I, SP 2.7, S101(d)]

@17)

1
1
|
|
|
|
operate, and maintain !
|
|
|
|
|
|
|
|

lengineering activities

include the following | | | T
elements, as ’ l l i End

(Part I, 7, ) acquisition SE1 SE2 software and
(Fig. 201-11) tools
(Fig. 201-4)

Software Engineering Elements

The following general
requirements shall be applied to
the software engineering elements
described in para. 101 of this
Subpart:

(Part Il, SP 2.7, S200)

T

Problem

Software Software .
SE3 reviews configuration reporting and
(Fig. 201-7) management corr(?ctlve action
(Fig. 201-3, (Fig. 201-5)

(Part 1l, SP 2.7, S200)
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Fig. 201-1 Software Engineering (Cont’d)

As appropriate, the software engineering
methods, software acquisition method, or Standards, conventions
both shall establish the need for ! A g
SE2 o standards, conventions, and other and othe_r required work
> required work practices to facilitate P practices shall be ! Retpirn
software life-cycle activities (e.g., software documented.
design and implementation activities). (Partll, SP 2.7, $500)
(Part Il, SP 2.7, S500)
- A 4 \ 4 \ 4

Other required
work practices

Standards Conventions

Software
acquisition
— (Fig. 201-11)

A

|

u

|

|

'
I
[

I

[

|
I——
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Fig. 201-1 Software Engineering (Cont’d)

The combined requirements of Part 1, Requirements 1

through 6, 11, 12, 16, and 17 and Part Il, Subpart 2.7
establish the need for both documents and records.
(Part IV, SP 4.1, S201)

I
v

In general, plans (eg., project
plans, quality assurance

The applicable software engineering method should
define what documentation should be controlled in
accordance with these requirements.

plans, configuration

management plans),

software engineering
procedures, and contract

SE3

(Part IV, SP 4.1, S201)

documents should be
controlled under

Requirements 5 and 6.
(Part IV, SP 4.1, S201)

\ 4

| Software | Standards,

3 acquisition } conventions, and

| methods i work practices

L\ | Software § N Support §

»i engineering | »i software |

i methods ! i controls |
L d L ~d

(Part ll, SP 2.7, S101)

Recor
quality-|
docum
and des
and

(

is providing evidence of
hffecting activities include
kntation of requirements
hn, test plans, test reports,
user documentation.

art Il, SP 4.1, S201)

Reco
Pari
[2

(

ds are controlled under
I, Requirement 17 and
nfiguration control.

art IV, SP 4.1, S201)

A 4

The appropriate software
engineering elements, described in
para. 101 of this Subpart,
shall define the baseline

maintained as records, in
accordance with Part |,
Requirement 17.
(Part II, SP 2.7, S201)

Baseline
documents

documents that are to be .__>

Although multiple documentation
requirements are specified within
this Subpart, they can be provided as
separate or as combined documents.
(Part Il, SP 2.7, S201)

A

Return
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@7) Fig. 201-8 Software Design Implementation

Standards,
conventions, and
other work
practices

Software design

v

The software design shall be
translated into computer
program(s) using the

programming organization’s
or design organization’s
programming standards and

conventions.
(Part I, Req. 3, S801.3)

Instructions ¢
for computer

program use

The implementation
process shall result in
software products such as
computer program listings
and instructions for
computer program use.
(Part Il, SP 2.7, S403)

v

A review shall be

A

Computer program
listing

Software Products

) Software
perforimed in accordance reviews

» with para. 202 of this < (Fig. 201-7)

Subpart.
(Part 1, SP 2.7, S403)
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Fig. 202-1 Legend for Flowcharts

C

Start or end

Decision block Language from Standard

Normal font: requirements language from the Standard.
Italics font: guidance language from the Standard.
Bold font: modified, clarified, or interpreted language from the Standard.

O

On-page reference

Reference out of
the current section Document or set
of the flowchart of documents

‘ External
Data input £

Daphed lines: nonmandatory elements, activities, or flows in the Standard.

SoEd lines: represent mandatory requirements or flows in the Standard.
Hepvy lines: primary flow is indicated by the heavier line.

N
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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.,auser’s manudl) within
is Subpart provides nonmandatory guidance on the limits of the dedicated eapabilities. The dgdication

applying Part II, Subpart 2.14 requirements to the dedi- ~ PTOcess shall be documented, and the performance of
catign of commercial grade computer programs and ~ the actions necessary_tQccept the computer [program
softivare services as required by Part I, Subpart 2.7,and ~ Shall b? reviewed an.d approved. The resulting docu-
paral 302. This Subpart applies to procured and acquired ~ mentation and associated _computer programp(s) shall
computer programs not installed in physical plant safety ~ stablish the gutlpht baseline. _ )
syst¢ms that support the performance of a safety func- These CrYQNa can be addre.ssegl through impl pmenting
tion|and that were not developed or approved under a  the commercial grade dedication process ddfined by

program consistent with this Standard. The applicability ~ Part1L Subpart 2.14. The identification of the capabilities
of tHis Subpart is not dependent upon the type of com-  anddlimitations for intended use should be afldressed
putdr equipment (e.g., mainframe, PC, networked work- ~ dwring the selection of the set of performande critical
statfons, controllers, or other digital equipment) on characteristics. Test plans and cases required t¢ demon-

i¢h the computer program resides. strate those capabilities within the limitations ghould be

A} defined in this Standard, computer programn$ exercised through special tests and surveys. Instructions
inclyde real-time (e.g., operations or process contral) as for use within the limits of the capabilities should be
well[as nonreal-time (e.g., design or analysis) computer identified through the selection of the physicgl or per-
grams. The application of commercial grad¢ dedica- formance critical characteristic associated with a user’s
tion|for computer programs included in(digital equip- manual, online help, or other methods to assisf the user
that are installed in physical plant safety systems in the proper operation of the computer program within
shoyld be performed as part of the.dedication process  the limits of the dedication.

, the requirements of Parf.IJ, Subpart 2.14 apply, ~ 101 Definitions

existing industry guidance to meet the commercial The following definitions are provided to [ensure a

gra (&4 dedicatlon requirements Of thls Standard lncludes uniform understanding of unlque terms as they are used
JI TR 106439, Guideline on Evaluation and  ip this Subpart.

commercial grade computer program: a computer [program
that affects a safety function, which was not dlesigned,
developed, or approved in accordance with Pdrts I and

1752010; and EPRI TR 107330, Generic 1 Subpart27.
irements Specification for Qualifying a  commercial grade computer program service: a sey

Nudlear Safety\“*Applications, October 1996;
7-4.3.252010, Criteria for Digital Computers in

vice that
—Acrertte or—58 2 cdecHrraccordarcew eqdirements
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

a O / c Ot PTOV >

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 pot mcludedinthe definition of itews Eor this

ASME NQA-1-2017

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

Subpart,
tionof a
to qualif
not meet
of Part I

the computer program should meet the defini-
rommercial grade computer program or service
y for dedication. Computer programs that do
this definition are subject to the requirements

300 U

Requir
of verify
sis of ar
compute
tion of ¢
Subpart
guidancg
compute
use or ap
to be de
formed 1
latter mg
dedicati

To uti
service, ¢
sonable :

[1LIZATION

ement 3, para. 401 provides for two methods
ng computer programs used in design or analy-
1 SSC: preverification and verification of the
r program results after every use. Preverifica-
omputer programs includes applying Part II,
.7 in which this Subpart can provide needed
. When the results derived from the use of the
r program are independently verified for every
plication, the computer program is not required
Hicated if the independent verification is per-
o the requirement of this Standard. Using this
thod is not a surrogate for commercial grade
n of the computer program.
ize a commercial grade computer prograr-or
ontrols should be implemented to provide rea-
pssurance that the computer program'er service
will support an SSC’s intended safety function. This
Subpart fan also be applied to computer programs that
control the management or administrative support of
safety aftivities. These controls should include the
following;:

(a) defermination that thé.computer program or ser-
vice supports the perforfiance of a safety function

(b) comfirmation that‘the computer program or ser-
vice medts the applicable commercial grade definitions
ntification, and documentation of the critical

(d) se
tation of lthe-dediea
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

.....

200

eter-
rable
and
and
iate.
that
jccu-
veri-
bn of
htion
pro-
pro-
cted
per-
bility

A technical evaluation should be performed to,d|
mine the computer program’s safety function, appli
requirements of this Standard, computer program
hardware requirements (as applicable), and the leve
type of review and testing activities that.dre approp
This evaluation could range from d demonstration
the commercial grade computer program produces 4
rate and precise results for a,predetermined set of
fied problems with known‘selutions to a verificati
program requirements,design, testing, and evalu
of test results. Credible failure modes for computer
grams should considet the impact of the computer|
gram’s failure topfoduce correct results or an undetd
defect withinthé‘computer program on the proper
ation of the)component being designed or the relial
of the analysis being performed.

401 \Technical Evaluation Considerations

During the technical evaluation, if available, th¢ fol-
lowing should be considered:

(a) the dedicating entity identifying if the computer
program or service can impact a safety-related SS{C

(b) conformance with the definitions for commgrcial
grade computer program or service

(c) the mathematical model(s) on which the pro
is based

(d) the identification of the capabilities and lifnita-
tions for intended use

(e) establish the class of problems for which the
gram is intended to be used

(f) confirm whether the computer program’s sol{ition
methods are appropriate based on state-of-the-art
knowledge

(¢) determine whether adequate testing has been
formed or if additional testing is needed to ensure
quate validation

pram

pro-

per-
ade-

4| d d
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

iting
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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

PART 1ll, SUBPART 3.2-2.14

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

(d) dependability

(a) statement of problem The computer program’s identification (ie.] version,
(b} requirements specification build date, release name, or part or catalog |[number)
(c] design specification should be considered a critical charaétetistic fif it pro-
(d} source code vides a method for linking the compuiter progfam with
(e] test plan and test results the manufacturer’s product description, user’d manual,
(f] configuration control published data, or product specification. Physjcal char-
In| situations where the above documentation is not  acteristics are associated with the computer grogram’s
available, computer program users’ manuals should be physical media (e.g., CDs,tdpes, downloads, qr remote
revigwed for requirements and design information asso-  access). Performance /functional characteristic ¢xamples
ciatdd with the scientific, engineering, or mathematical  include the require@fiinctionality of the compljuter pro-
models implemented, the code structure, and interfaces  gram to perform-ts safety function and the acfuracy of
between high-level functions of the computer program.  its results. Dépendability characteristics are a|category
If these documents are not provided by the supplier, a  of critical ¢haracteristics unique to computer programs.
sear¢h of publicly available documents should be used  The depéndability category addresses the criticgl charac-
to sypplement the supplier’s documentation. If the sup-  teristies.evaluated to develop judgment regardjng built-
plief documentation cannot be adequately supple- in quality of the computer program. Dependability char-
menfed and the unavailable information is essential to acteristics include both supplier and user aftributes,
deteymining reasonable assurance, dedication may not such as a review of the computer program’s [life-cycle
be ppssible. In the instance where a critical characteristie processes and output documentation at the supplier’s
canrjot be verified, the dedicating entity should consider facilities, review of the user’s configuration marfagement
alternate critical characteristics to provide the required activities, supplier and user testing and verification and
reaspnable assurance. validation (V&V) activities, and other activitigs related
Pgrt II, Subpart 2.14, para. 402 should onlysapply to to the supplier’s software development procegs. Often,
computer programs if they are reinstalléd in the same supplier dependability characteristics for computer pro-
computer hardware and operating system (including grams cannot be verified through Method 1 [special
patches), from the same distributiofimedia, developed  test(s), inspection(s), and/or analyses; see section 600]
by the original company, and with-the same configura-  ajone and are associated with the processes| used to
tion|data. In this scenario, acceptance testing should produce the computer program.
still pe performed to ensure-thdt the computer program A prudent approach to achieving the necespary, rea-
perfprms to the originally established requirements. If  5,nabje assurance for the dedication process i to select
a fajlure has occurred and a backup is used to restore  ptipe critical characteristics from all categofies. This
funtionality, operational processes should be followed. ;1,,10ach mitigates limitations of any single critfical char-
Part II, Subpaxt 2.14, para. 403 should not be used  , teristic and the limitations on acceptance methods for
to aqcept different computer programs in safety-related ;. jividual characteristics.
appiications; Mnless complete equivalency evaluation is Table 501 provides a list of critical charactdristics to
posgiblel consider for computer programs. It is not intpnded to
be an all-inclusive list of critical characteristics for

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

201

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
Subpart does not infer that the critical characteristics
listed in Table 501 are a minimal set of critical character-
istics for acceptance. The users of this Subpart should,
consistent with section 400 of this Subpart, determine
how the computer program supports the SSC’s safety
function, consider the critical characteristics in the table,
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determine which are appropriate to include for their
dedication 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
the manufacturer’s published software documentation

PART 1ll, SUBPART 3.2-2.14

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

602.1 Special Tests. Tests to verify the adequacy

of the commercial erade computer pragram should be

or other technical information documents. For example, documented in a ’taes t plan rTes ¢ rlanoac tivities that
the manufacturer’s test documentation should also pro- }? ¢ 1db idered i pl d. th tp ts to b P d
videlimportant information necessary to define the criti- shou © Cﬁnzl ore bmc ul ¢ d © e.sf.s S pfe rhor.rge ’
cal fharacteristics, consistent with the computer : ?tQSt I?‘.et od(s) to e}ltl. 1zed, verificajion oft e 1aen-
p o . ified critical characteristics for acceptance donsistent
program’s application requirements. with the acceptance criteria determined in the ftechnical
502| Computer Program Acceptance Criteria evaluation, demonstration that.the mathematifal equa-
o o ) tions are adequate to calculate critical parametfers in an

Egch cr1t1ctal char acterlsu.c should have associated SSC, and documentation\of/test results. The dedicating
acceptance criteria to determm.e wh'e’fher th? computer entity should develop\sufficient tests to d¢termine
pr(?g r.am adequate'ly meets the 1deqt1f1ed critical char.ac— whether the conmiputer program producps valid
t?rls fic. Tab.le 50? .1nclud.e.s appropnate. ac.ceptance crite- responses when ased in the design or analysid of SSCs.
ria fpr the .1der'1t1f1ed 'crltllcal charac'terls tic. L Tests may Be pérformed by third-party entities if they
The dedlcatlng er.1t1ty is responsible for determining . yocundenited and the tests are controlled fin accor-
whether the dedication me.thc?d and results areadequate 3ol requirements of this Standard| The use
to mjeet the acceptance criteria. of testptoblems based on codes and standards|or estab-
lished technical references should provide an agceptable

600| METHODS FOR ACCEPTING COMMERCIAL approach for some types of design and analysis com-
GRADE ITEMS AND SERVICES puter programs. The test plan and results conducted by

.. the dedicating entity or a third-party entity should be

601| Dedication retained as part of the dedication documentatign. If tests
Td provide reasonable assurance that a comniercial ~ were performed by the supplier, the dedicatihg entity
grade computer program will perform itsihtended  should verify the adequacy of test coverage donsistent
safefy function, the dedicating entity should\verify that ~ with the computer program’s application requjrements.
the fommercial grade computer program meets the The dedicating entity should confirm that a fepresen-
acceptance criteria for the identified critical characteris-  tative testing set of anticipated program applications
tics py using one or more of thefolowing dedication =~ was carried out by the supplier and that ithportant
methods specified in Part II, Subpart 2.14: design features and major logical paths of the jomputer
(a) Method 1: Inspectionts, tests, or analyses per-  program were tested consistent with the techni¢al evalu-
fornjed after delivery ation and critical characteristics for accgptance.
(b) Method 2: Conimercial grade survey of the  Retesting should be required to repeat some of the sup-
suppplier plier’s tests, and additional testing should also be
(c] Method 3: Soufce verification of the item or service ~ required if a supplier’s test coverage is foupd to be
(d) Method 4:Acceptable supplier/item performance inadequate. When tests are used to verify adceptance
recotd criteria for the critical characteristics, the commercial
Ofce cfitical characteristics are verified, there is rea-  grade computer program should be kept under configu-
songble assurance that the computer program produces  ration control to preclude inadvertent use orf changes
valid—sespvonses—when-used—in-the-desicn-or-analiysis-of prinr tosatisfactory r‘nmp]ni—ir\n of the dedication activi-

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
acceptable by the dedicating entity. Dedication is a

209

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
range should be acceptable. The range of validity could


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART Ill, SUBPART 3.2-2.14

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-
resentative, or distorted problem conditions, and ana-

ASME NQA-1-2017

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
user’s manual, should be reviewed to identify design

lytic resylts may be obtainable only for trivialized cases.
In such sjituations, validation becomes a more subjective
process flependent on the professional judgment of a
professiqnal engineer or other qualified staff of the dedi-
cating erjtity. 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
anticipatied program used produce physically acceptable
results (¢.g., no negative temperatures or infinite pres-
sure limits)

(b) sipplified test cases produce understandable
results when compared with physical observations or
analytic jpredictions

Supplier acceptance tests and purchaser acceptance
tests arelactivities that may be used during dedication.
Method R 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 include veri-
fication gf objective evidence, including product idéntifi-
cation and computer program revision date.

Receigt inspections should be included in the’dedica-
tion pla and performed to accept the computer pro-
gram. It|is important to the process (©f implementing
Method ] to understand the difference between standard
receipt jnspections, computer program installation
checkoufs, and special tests ar{d inspections performed
after redeipt. This Standafd )describes the standard
receiving inspection in Pa¥tl, Requirement 7 as checking
the quantity received;~damage, general conditions of
items, ahd part nunmiber. Computer program receipt
inspectiqns are a§simple as checking that the computer
program| mediathave not been damaged and that the
version identifiers are correct. Installation and checkout
activitied-ma ication if i
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
inspection and simple computer program installation

210

specifications-and-application limitsThe review gf the
applicable computer program life-cycle procgsses
should demonstrate that all computer program require-
ments associated with the safety function'were imple-
mented adequately, ensure traceability to'the computer
program safety requirements, and\¢learly desqribe
required functions, inputs, outputs,”and options|that
are not used to potential users or block from usg, as
necessary.

603 Method 2: Commercial Grade Survey of the
Supplier

Commercial grade surveys should be performse
accordance aFith the survey criteria of Par
Subpart 2.14, Which requires the supplier to have a d
mented and effective quality assurance program
controls the supplier’s specific processes. The s
documentation should provide objective evidence

acceptance. Deficiencies identified in the supplier s|pro-
cess or controls should be corrected if the survey is used
for acceptance of the identified critical characteris}ics.
The survey process should take advantage of available
program documentation (such as development process
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 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
applicable to computer programs that have already been
devgloped since the computer development activities
havq been completed, for which access to the computer
program life-cycle documentation may be restricted due
to the proprietary nature of the documentation, or when
ther¢ is an inability to interact with suppliers.

605| Method 4: Acceptable Supplier Item or Service

Performance Record

bceptable data for historical performance should
uate the industry-monitored performance of the
mercial grade computer program, industry product
tests, certification to national codes and standards
(nornuclear-specific), and other industry records.ot
datapases. When a computer program has been demen*
stratied to be reliable based on its historical performance,
it shpuld be credited during dedication. Histodical per-
formjance should be supported by the use ef.ohe of the
othef verification methods listed above.

This acceptance method should have a greater appli-
catign for the dedication of computer.programs used in
design or analysis. Computer programs that are com-
mer¢ially available and that haye industrywide applica-
tion| may be used successfally hundreds or even
hundlreds of thousands  of times daily. The results of
thes¢ uses and engineeting judgment associated with
the gcceptance of thé computer program should be con-
sidefed with dedicating the computer program. Errors
reparted by the'users to the supplier and failures associ-
ated| withssttuctures, systems, and components may be
evalpatédias part of the failure analysis investigation.
This| method is most effective when the supplier pro-

A
evall
com

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
the service provider and thesdocumentation frpm these
activities should be considered critical charactgristics to
be verified during the.dedication of the cofnmercial
grade service associatéd with computer programs.

800 DOCUMENTATION

801 Computer Program Procurement Documents

cted and
urement
need to

Depending on the critical characteristics selq
the dedication method, the purchaser’s prog
documents for the computer program mayj
include the following;:

(a) a detailed description of the computer
name, title, release, version, or other des
identifiers

(b) technical specification requirements relat
computer program application

(c) the media or process used to provide the ¢
program to the purchaser

(d) identification of the supplier’s QA program appli-
cable to the computer program’s developnfent and
support

(e) identification of the documentation to be
with the computer program

(f) special shipping, storage, and handling| require-
ments for media and any precautionary controls related
to consideration of temperature, humidity, eletromag-
netic interference, etc., to be identified by the[supplier

(g) right of access for performing sugveys or
surveillances

(h) need for the supplier to provide error

[program
criptive

ed to the

omputer

brovided

eporting

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

211

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-1-2017

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.
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SUBPART 3.2-2.15
Implementing Guidance for Part Il, Requirement 2.15:
Hoisting, Rigging, and Transportation

PART Illl, SUBPART 3.2-2.15

GENERAL

is Subpart provides guidance on the design and
f hoisting, rigging, and transporting equipment to

maintain the quality of designated nuclear power plant

item
desi
for t
guid
app1
fied

200

TH
app1
men|
crite
the ¢
and
201

R
tol

8uyy

s that require special handling, from the time these
bnated items are delivered at the point of receipt
he plant until the operating phase of the plant. The
elines of this Subpart may also be extended to other
opriate parts of nuclear power plants when speci-
in contract documents.

RECOMMENDED DESIGN CRITERIA

)is section describes specific design criteria that are
opriate for most applications and that are recom-
ded for general use. If it can be shown that these
ria are not appropriate for a specific application,
ngineer responsible shall select compatible criteria
document the justification.

Structural

commended safety factors for guyed systems-dre 3
breaking strength to working load) for strength of
, and 2 to 1 based on anchorage pullout:

202 Mechanical

Hydraulic circuits may require desigt features, such

as pressure-operated check valves,sto minimi
bilities of unexpected lowering oft loads.

ze possi-

300 RECOMMENDED CONTROL OF THE USE OF

HANDLING EQUIPMENT

Where applicable, soils tests should be mad
resultsanalyzed by an individual qualified in s
neering*to determine the stability of ground
the, vicinity of lifting equipment or along the
transport equipment. Requirements for the u
compaction, timber mats, concrete pads, or ot
ods of reinforcement should be based on these
their evaluation. Tests may be waived when
of previous use with equal or greater weight is
for the same area under similar conditions, i
any reinforcement if previously used.

b and the
bils engi-
areas in
route of
be of soil
er meth-
tests and
h history
available
ncluding
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Implementing Guidance for Part Il, Requirement 2.18

SUBPART 3

ASME NQA-1-

2017

.2-2.18.1

Maintenance of Nuclear Facilities, Establishing and
Maintaining Equipment Histories

100 G

This S
establish
specified

200 D
A listi

ENERAL

ubpart provides nonmandatory guidance on
ing and maintaining equipment histories as
by para. 206 of Part II, Subpart 2.18.

EVELOPING AN EQUIPMENT HISTORY
hg should be developed to identify equipment

on which historical data will be maintained. This listing

should b
ment as ¢
procedu
identify

of equip

e established for both new and existing equip-
arly in the life of the equipment as possible. The
es for maintaining the historical data should
the types of data to be collected for each piece
ment.

300 MAINTAINING HISTORICAL DATA

In gen
historica

abnorm.

eral, there are two categories of data for which
data should be collected: periodic data denot-

I occurrences such as failures.

ing opeiating degradation and wear conditions;,and

Sever
historica
to, the f

(a) wq

| types of documents may be used, to collect
data. These may include, but‘are not limited
llowing:

rk authorization documents

(b) completed maintenance records

(c) mq
(d) po
(e) no
(f) rep
(g) ve
(h) lut
(i) chd

dification records

stmaintenance test\result records
hconformance teports

lacement aceeptability evaluation records
hdor notices and bulletins
rication\récords

mistry records

(j) suf

veillance, inspection, and test reports

(k) calibration reports

(I) reports of industry experience

(m) performance records (e.g., pimp baseline ¢
vibration monitoring results,Sthrermal monit
results, acoustics emission mdnitoring results)

(n) reports from externalisources

Historical data do not. have to be maintained
single file or set of files, However, an individual or
nization should haye'responsibility for collecting his
cal data and ensSuring retrievability.

Historical files’do not have to contain the actual d
ments fromwhich the data are collected. The data
be extracted from the documents and used in a ma

ves,
ring

in a
rga-
tori-

ocu-
may
nner

apprepriate to the facility. However, the overall ufility

of the equipment history will depend upon maintai
adequate identification of the equipment and its t
ability to the related data.

400 USING MAINTENANCE HISTORY

Maintenance history files may be used for se
purposes, including, but not limited to, the follow

(a) failure analysis

(b) prevent maintenance needs and intervals

(c) outage planning

(d) support for facility life extension

(e) budget planning

(f) root cause analyses

(g) trending

(h) establish and maintain performance indicat

(i) input to the quality assurance grading proce]

(j) planning for decommissioning

ning
Face-

reral
ing:

5S

(k) identifying the need for equipment modifica

ions
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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
perfprming engineering evaluations of equipment fail-
ures| that have a serious effect on safety or operability,
as specified in para. 403.2 of Part II, Subpart 2.18.

200| ENGINEERING EVALUATIONS
201| Initiating Engineering Evaluations

Engineering evaluations are initiated whenever
equipment or system failures are discovered that could
havd serious effects on safety and operability, and should
also|be considered when the potential for such failures
is suspected. These actual or potential failures could be
identified during normal facility operations. Addition-
ally,|they could be identified as a result of accidents;
opetjations or maintenance surveillances; preventive-or
corr¢ctive maintenance actions; predictive maintenance
monfitoring; reviews of industry experience; and:adverse
conditions or serious failures of similar equipment in
other systems or facilities.

202| Performing Engineering Evaluations

(a) Requirements and procédutes for performing,
docymenting, and applying(the results of engineering
evalpiations should be established and implemented.
(b} The evaluations $hould be promptly completed.
The fresults should be'factored into the bases for contin-
ued |operation, shutdown, or restart of the equipment
or systems affected by the actual or potential failures.
(c] The eyaludtions should include a systematic deter-
mingtion.and analysis of failure causes, including failure
symptems, modes, and mechanisms. Failure Modes and

experienced in the use of applicable ‘analytical and
investigative techniques.
(e) The evaluations should(consider the operating
conditions at the time of failure, and relevant dontribut-
ing factors. Factors to cénisider may includ¢, among
others, the following;
(1) changes inenvironmental or facility c¢nditions
(2) changesiin‘equipment or system operating
modes
(3) interdctive effects from other items o1 events
(4) inadequacies in the original design ¢r subse-
quent modifications
(5) failure to properly designate/identify critical
components
(6) failure to properly factor modification§ into the
maintenance program
(7) failure to protect environmental o1 seismic
qualifications
(8) operator errors
(9) inadequate predictive, preventive, or dorrective
maintenance
(10) inadequacies in the performance, application,
or bases of previous analyses or assessments
(11) waivers, deferrals, or excessive ba¢klogs of
maintenance activities
(12) operation extending beyond equigment or
component expected lifetimes
(13) previous operating anomalies that pvere not
understood, followed up, or corrected
(14) changes in vendors or in vendors’ processes
or specifications for renewal and replacement|parts
(f) The evaluations should recommend c¢rrective

actions to prevent recurrence of failures. Basdd on the
causes of the failures these recommendationls should

Effetts-Analvsis-RootCause-Analysis -Change-Analysis
J 7 J 4 O J 4

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

consider, as appropriate, the following:

(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) theneed for incorporating redundancies, failure
annunciators, or other engineered safety, compensatory,
or mitigating features to enhance reliability

(7) theneed for improving or increasing equipment
or systen performance monitoring, data analysis, and
predictiye maintenance capabilities

(8) the need for modifying preventive maintenance
or its frequency

(9) the need for changing operating procedures or
facility / ¢nvironmental conditions

(10)
of maint

the need for improved training or retraining
enance or operating personnel

ASME NQA-1-2017

(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

: : . . 1 by
cognizant management and implemented inja timely
manner.

(b) The results of the evaluations, including’corre|
actions taken, should be entered into the equip
history system. In addition, lessons,learned fro
evaluations should be disseminated-to users of SIiIILl
types of equipment within the’organization and, w
practical, to users in other orgahizations.

ctive
ment
the
ilar
here
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Implementing Guidance for Part Il, Requirement 2.20:
Subsurface Investigations for Nuclear Power Plants, Sample
Control and Identification

PART 1ll, SUBPART 3.2-2.20

100

Th
ensy
ples

200

T}
sub{
shoy
othd
prod

300

S4
with
tain
anal
disp|

S4
tion
cont|
thei
and
Iden
teris|

tracd
finall
tion
tion

GENERAL

is Subpart provides nonmandatory guidance for
ring quality in the identification and control of sam-
collected for subsurface investigations.

CONTROL OF SUBSURFACE INVESTIGATIONS

e technical adequacy of procedures for conducting
urface investigations and their implementation
1d be reviewed and approved by qualified persons
r than those who prepared or selected the
edures.

IDENTIFICATION OF SAMPLES

mples should be identified in a manner consistent
their intended use. Identification should be main-
bd throughout acquisition, handling, testing-and
sis, preservation, shipment, transfer, storage, and
psition of samples.

mples should be identified by placingthe identifica-
directly on the samples when pdssible, or on their
hiner, or on a label or tag attached to the sample or
container. Sample identifidation should be verified
documented prior to rel€ase for testing or analysis.
tification methods shéuld not affect sample charac-
tics or interface with the intended use.

Identification sysfems should ensure documented

ability of samples from the initial source, through
dispositionsSamples that have lost their identifica-
should fiot be used for input into the site investiga-
database.

400 CONTROL OF SAMPLES

Samples should be controlled-during handlir

g, acqui-

sition, transfer of custody, shipmeént, storage, and dispo-

sition to preclude damage, and loss (includin
identity or associated docimentation) and
deterioration. Respansibilities for control of
should be defined.

Representatiyerarchival samples should 1
tained from difficult-to-repeat samples collecti
ties such ds, principal bore holes.

Considération should be given to the type of ¢

o loss of
hinimize
samples

be main-
n activi-

ontainer,

time constraints on perishable materials, and other envi-

ronmental or safety considerations applicab
sample.

Where multiple organizations are involved
priate procedures should describe interface ang
responsibilities. The identification of samples s
verified and maintained when samples are

le to the

|, appro-
custody
hould be
handled,

transported, or transferred from one organjzation’s

responsibility to another’s.

Sample characteristics, integrity, and iden
should be maintained or controlled during sto
controls applied should be consistent with the
duration and conditions of storage and should
action to be taken where samples have a maxi
expectancy while in storage. Storage meth
should be developed and implemented to en
essential sample characteristics are maintaine
tect integrity. Samples should be controlled to
mixing of like samples. Samples on which an

ification
age. The
planned
describe
mum life
odology
sure that
i to pro-
preclude
alyses or

tests have been performed should be identified and

stored or disposed of as required by the proc

dures.
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SUBPART 3.3
onmandatory Guidance on Quality Assurance Program
Requirements for Collection of Scientific and
Technical Information for Site Characterization

Refer
Append
subject g

NOTE: 1
quently bg
document

of High-Level Nuclear Waste Repositories

(ASME NQA-3)

to ASME NQA-3, specifically Part IV
ces, for nonmandatory guidance relating to the
ocument.

is intended that salient NQA-3 requirements will subse-
integrated into Part I and/or Part I of ASME NQA-1
in a future edition.
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PART IV
INTRODUCTION

100

and 1T rpqnirpmpnfq The Qthaer Prmridpr‘] in this Part

Pdrt I establishes requirements for the development
and [implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Reqtiirements 1 through 18. Part II contains additional
qualiity assurance requirements for the planning and
condluct of specific work activities under a Quality
Assyrance Program developed in accordance with Part L.
It isjarranged by Subparts.

P4rt III contains guidance for implementing the
requirements of Parts I and II. It is arranged by Subparts.

Pdrt IV — this Part — contains guidance for applica-
tion|of NQA-1 and comparisons of NQA-1 with other
quallity requirements. It is arranged by Subparts. It was
devgloped using lessons learned, proven methods of
performance, best practices, and insights of the
NQA Committee to provide nonmandatory guidance on
appgoaches and methods to apply Part I and/or Part I
requirements to specific applications.

Consistent with its intent to provide nonmandatoty
guidance, the terms must, require, and shall are not-used
in stptements of action in this Part. As such, alternative
appyoaches and methods may be used to satisfy Parts I

are intended to be used as inputs and background in the
development and implementation of Quality Assurance
Programs, policies, protocols, instructions, arjd proce-
dures. Information contained therein\is desigmed to be
of a guidance and explanatory nature and, ag such, is
not to be considered as requirements unlesq directly
incorporated into an organization’s reqyirement
documents.

200 APPLICABILITY

Part IV applieations and comparisons o
requirements, from other industry documents
ernment{régtlations do not alter or modify P
requirements. Further, the differences identifie
comparisons are not intended to identify defic
either document and relate only to the differen
defined scope and application of the re
documents.

Part IV does not limit the Standard user fr¢m using
alternate methods and activities that can be proven to
provide results consistent with Parts 1] and II
requirements.

quality
hnd gov-
rt I or 11
H in such
encies in
Fes in the
Epective
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ASME NQA-1-2017

SUBPART 4.1
Guides on Use and Comparison of NQA-1 With Other Quality
Requirements

G

100 PURPOSE AND SCOPE

This Stibpart provides guidance to organizations that
have estdblished a quality management system in accor-
dance with ISO 9001 and additionally need to meet the
requirenjents of NQA-1.

This [Subpart compares the requirements of
NQA-1-p015, Part I, and of ISO 9001:2015. The purpose
of this cqmparison is to identify equivalences and differ-
ences befween those two standards. The guidance cong=
prises piactical recommendations on how to recencile
differing] requirements when both standards are\to be
simultaneously implemented in an organization:

200 BACKGROUND

The gyidance provided in this Subpart is intended for
parties ifivolved in the nuclear(indtustry. Unlike NQA-1,
ISO 9001 is not specific to nuclear facilities or activities
in a reghlated environmént'and is not written with a
primary [commitment-to{ehsure nuclear safety through

managermnent g dNd variou akenolde dnd
continuous improvement. NQA-1, on the other hand,
primarily focuses on assuring the quality of items and
services to provide adequate confidence that a structure,
system, or component will perform satisfactorily in ser-
vice. The related programmatic and management ele-
ments required are addressed on a detailed level.

Consequently, it is conceivable that an NQA-1-based

SUBPART 4.1.1
uidance to Modification of an 1ISO 9001:2015 Quality
Management System for Compliance With NQA-152015,
Part |

224

quality assurancéprogram could be integrated info an
ISO-based (quality) management system framewopk.
Reconciliation of the two standards is on the one hand
facilitated by the emphasis of ISO 9001:2015 on the{spe-
cific contéxt in which an organization is active and on
the&ngagement of any interested parties.
On the other hand, ISO 9001:2015 follows a new high-
level structure and adopts different terms to ensure|con-
sistency across ISO management systems. With a focus
on business and strategy in terms of leadership engage-
ment and risk-based thinking, the commonalities with
NQA-1 decrease in key areas, such as quality documen-
tation and records.

300 TERMS AND DEFINITIONS

It should be noted that terms and definitions |may
differ between NQA-1-2015, in particular Pqrt I,
Introduction, section 400, and ISO 9000:2015, Quality
Management Systems — Fundamentals and Vocabilary.

While this Subpart contains only guidance, the yord
“shall” is used to denote that full implementation df the
requirements of Part I is mandatory to comply with this
Standard.

Comparison Tables 400-1 through 400-18 reflect the
18 requirements of NQA-1, Part I. For each paragraph
and subparagraph within a requirement, the corres-
ponding clauses in ISO 9001 are referenced if available.
Recommendations relevant to a requirement are given
beneath the respective table.
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Table 400-1 NQA-1, Part I, Requirement 1 (Organization) and Corresponding I1SO 9001 Clauses
NQA-1-2015 ISO 9001:2015

100 General 4.1 Understanding the Organization and its Context
4.3 Determining the Scope of the Quality Management System
4.4 Quality*Management System and its Processes
5.5.1°keadership — General

200 $tructure and Responsibility 535.1 Leadership — General

201 General 5.3 Organizational Roles, Responsibilities, and Authoritiep

202 Delegation of Work 4.4.1 Quality Management System and its Processes

300 Ipterface Control 4.2 Understanding the Needs and Expectations of Intereqted Parties

7.4 Communication

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a)| The organizational structure shall be documented to reflect functional responsibilities, levels of authority, and lines of comnjunications
for adtivities affecting quality.
(b)| The management system shall define those individuals who are responsible for verifying quality achievement and that they have sufficient
authqrity, direct access to management{ organizational freedom, and access to the work to perform their function. Those individuals fesponsible
for qgality verification shall not be/directly responsible for performing the work.
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Table 400-2 NQA-1, Part I, Requirement 2 (Quality Assurance Program) and Corresponding
ISO 9001 Clauses

NQA-1—2015 I1SO 9001:2015

100 General 4.3 Determining the Scope of the Quality Management System
4.4 Quality Management System and its Processes
7.1 Resources
7.2 Competence
7.3 Awareness
9.1 Monitoring, Measurement, Analysis, and Evaluation

9.3 Management Review

200| Indoctrination and Training 7.1.6 Organizational Knowledge

201] Indoctrination 7.3 Awareness

202| Training 7.2 Competence

300| Qualification Requirements 7.2(d) Competence (general qualification requirements)
7.1.2 People

7.1.5.1 Monitoring and Measuring Resources — Genferal

301| Nondestructive Examination (NDE)

302| Inspection and Test

303| Lead Auditor No corresponding I1SO 9001 clause. Forguidance, see ISO 19011:2011,

304{ Auditors Guidelines for Quality and/or Environmental Management Systems Auditing.

305| Technical Specialists

400| Records of Qualification 7.2(d) Competencee (general{gualification requirements)
401 Inspection and Test Personnel 7.1.5.1 Monitoring and Measuring Resources — General
402| Lead Auditor Personnel No corresponding I1ISO 9001:2015 clause
500| Records No corresponding 15079001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in mpfeidetail in an ISO 9001 management system to meet NQA-1:
(@) The jmanagement system shall define and include the planning) implementation, and maintenance requirements of NQA-1.
(b) The|management system shall include specific recognition;»where necessary, of “controlled conditions” as it relates to the
appropriatp equipment or processes, suitable environmental conditions, and satisfaction of activity prerequisites.
(¢) Indoktrination and Training

(1) THe management system shall provide for documented indoctrination for personnel performing or managing quality-affecting act
to include|job responsibilities and authority; general criteria, including applicable codes and standards; regulatory commitments; con
procedureg; and quality assurance program requiréments.

(2) THe training requirements of NQA-1 are-more explicit and include determination of the need for formal training for personnel perfo
or managing quality-affecting activities. This~training shall be provided to achieve initial capabilities and maintain proficiency and sh
adapted td changes to technology, methods;-er job responsibilities.

(d) The management system shall include explicit qualification requirements for personnel performing nondestructive examinations, irf
tions, test$, and audits. Note that-welders, welding operators, brazers, forming, and heat treatment operators may require training
NQA-1, Paft I, Requirement 9. This‘shall be considered in the QA program.

se of
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Table 400-3 NQA-1, Part I, Requirement 3 (Design Control) and Corresponding 1ISO 9001 Clauses

NQA-1-2015 1SO 9001:2015
100 General 8.3.1 General
8.3.2 Design and Development Planning
200 Design Input 8.3.3 Design and Development Inputs
300 Design Process 8.3.3 Design and Development Inputs
8.3.5 Design and Development Outputs
400 [pesign Analyses No corresponding 150 9007 clause
401 Yse of Computer Programs There is a citation of ISO/IEC 90003 in clause “BibliograpHy” of 1SO
9001. See also TickIT for more detailed information.
402 ocumentation of Design Analyses 8.3.4(f) and Note Design and Development Controls
500 [esign Verification 8.3.4(c) Design and Development Controls
501.1 Design Reviews 8.3.4(b), (c), and (d) Design and Development Controls
501.4 Alternate Calculations No corresponding I1SO 9001 clause
501.3 Qualification Tests No corresponding I1SO 9001 clause
600 ¢hange Control 7.3.7 Control of Design and Development Changes
8.3.6 Design and Developmenty Changes (design)
8.5.6 Control of Changes (production)
601 (onfiguration Management of Operating Facilities No corresponding 1S0,9001 clause
700 Interface Control 8.3.2(f) Design and’Development Planning
800 $oftware Design Control No corresponding ISO 9001 clause
There is a\gitation of ISO/IEC 90003 in clause “Bibliograpty” of 1SO
9001. Seejalso TickIT for more detailed information.
900 Documentation and Records 8.3:5%Design and Development Outputs
8.3:6 Design and Development Changes
RECOMMENDATIONS:  The scope of the design process is much brédder and the required controls are more detailed in NQA-1. Infer alia, the
following topics need to be addressed in more detail in an ISO"9001 management system to meet NQA-1:

(a)] The management system shall provide for independénee of personnel performing design adequacy verification activities.

(b)| Design changes shall have at least the same level-of control as applied to the original design and shall be incorporatéd into the
apprdpriate documents in a timely manner. Those individuals approving design changes shall have demonstrated competence in fhe specific
desigh area of interest and have adequate understariding of the requirements and intent of the original design.

(¢)| Design analysis, design verification processes, and interface controls shall be formalized and documented in detail. The use df computer
progrems in design analysis shall be defined.and documented in detail, and the computer programs shall undergo a verificatign process,
eithef generic or on each application.

(d)| Design analysis shall be documented, including inputs, sources, assumptions, outputs, and those assumptions that require \erification,
review, and approval.

(e)| The configuration management for the operating facility shall be established and documented prior to facility operation.

(P |The management system shall provide for the control of computer software design. Subpart 2.7 shall also be applied.

(9)| Documentation andsrecords of the design shall not only comprise final design documents, such as drawings and specificgtions, and
revisipns to those documients but also documentation that identifies the important steps in the design process, including sourcep of design
inputp that support,the/final design.

(h)| The management system shall provide for the procurement to the requirements of nuclear codes and standards. If defication of
comnpercial gradesitems is required, Subpart 2.14 shall also be applied.
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Table 400-4 NQA-1, Part I, Requirement 4 (Procurement Document Control) and Corresponding 1SO 9001

Clauses

NQA-1-2015 1SO 9001:2015
100 General 8.4.1 General
200 Content of the Procurement Documents No corresponding I1SO 9001:2015 clause
201 Scope of Work 8.4.3(a) Information for External Providers
202 Technical Requirements No corresponding I1SO 9001:2015 clause
203 Quality Assurance Program Requirements No corresponding ISO 9001:2015 clause
204 Right pf Access No corresponding 1ISO 9001:2015 clause
205 Documentation Requirements No corresponding 1ISO 9001:2015 clause
206 Noncdnformances No corresponding I1SO 9001:2015 clause
207 Spare|and Replacement Parts No corresponding I1SO 9001:2015 clausé
300 Procufement Document Review 8.4.2 Type and Extent of Control
400 Procufement Document Changes No corresponding ISO 9061:2015 clause

RECOMMENDATIONS:  The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:

(@) The
of reviews
test, inspe

(b) The
along with

management system shall define the procurement process and procurement documents to ensufé appropriate documents ang
and approvals. Key elements include the statements of scope of work, technical requirement specifications, and the appro
ction, and acceptance criteria.

management system shall define the controls of subtier suppliers, their reporting requirements and quality assurance responsib
a right to access supplier facilities and an obligation of the supplier to report nongonformances.

Table 400-5 NQA-1, Part I, Requirement 5
(Instructions, Procedures, andDrawings) and
Corresponding 1SO 9001 Clauses

NQA-1-2015 1S0.9001:2015

100 General 7.5 Documented Information
8.5.1 Control of Production and Service Provision

RECOMMENDATIONS;\ ~The management system shall require that all
activities affecting quality and services are identified and prescribed
by documented instructions, procedures, or drawings. These shall
include acceptance criteria for determining that the activities have
been satisfactorily accomplished.

level
priate

lities,
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Table 400-6 NQA-1, Part I, Requirement 6 (Document Control) and Corresponding 1SO 9001 Clauses

NQA-1-2015 1SO 9001:2015
100 General 7.5.1 General
200 Document Control 7.5.2 Creating and Updating

7.5.3 Control of Documented Information

300 Document Changes 7.5.2(c) Creating and Updating
301 Major Changes 7.5.3.2(c) Control of Documented Information
302 Minor Changes No corresponding 1ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a)] The management system shall define the following document controls:

1) specified distribution of controlled documents for use at the appropriate location

) identification of individuals responsible for the preparation, review, approval, certification, and distribution™of controlled documents
(b)| The management system may distinguish major and minor changes.
(¢)| Particular consideration shall be given to the control of electronic documents, including their preparation,authentication, reviey, approval,

accegs, distribution, changes, and archiving when used.
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Table 400-7 NQA-1, Part I, Requirement 7 (Control of Purchased Items and Services) and Corresponding

1ISO 9001 Clauses

NQA-1-2015

1SO 9001:2015

100 General

200 Supplier Evaluation and Selection

300 Bid Evaluation

400 Contr

8.4.1 Control of Externally Provided Processes, Products, and Services — General

8.4.1 Control of Externally Provided Processes, Products, and Services — General

No corresponding 1ISO 9001:2015 clause

| of Supplier-Generated Documents

500 Accepfance of Item or Service
501 Generfl

502 Methdds of Acceptance

503 Certifigate of Conformance

504 Sourc
505 Recei

b Verification
ing Inspection

506 Postinfstallation Testing

507 Accep,

600 Contri

ance of Services Only

| of Supplier Nonconformances

700 Commjercial Grade Items and Services

8.5.1 Control of Production and Service Provision

8.4.2 Type and Extent of Control

8.4.2(b) Type and Extent of Control

8.6 Release of Products and Services

8.5.2 Identification and Traceability

8.5.1(c) Control of Production and Service Provision
8.5.5 Postdelivery Activities

No corresponding I1SO 9001:2015 clause

8.7 Control of Nonconforming Outputs

No corresponding I1SO 9001:2015lause

800 Recorgls 8.4.1 General
8.6 Release of Products and, Sérvices
8.7.2 Control of Noncofiferming Outputs
RECOMMENDATIONS: The following topics need to be addressed in more détaitin an ISO 9001 management system to meet NQA-1:

(@) The management system shall define how potential suppliers are evaluatéd prior to the award of a contract or during the bid evalfiation
process, irlcluding resolving discrepant conditions in the technical and/or-guality programs.

(b) Suppliers of items and services shall be audited when appropriate; and the suppliers shall have a QA program with applicable elefnents
in place.

() The management system shall define the control of supplier-generated documentation, such as submittal and evaluation of supplier-
generated [documents. These controls shall also provide forthe acquisition, processing, and recorded evaluation of the quality assufance,
technical, |nspection, and test documentation or data against acceptance criteria.

(d) The|management system shall define the acceptance of services and of commercial grade items if relevant.

(1) Services from a supplier shall be acceptedihased on a supplier’s certificate of conformance, source verification, receiving inspgction,
or postinsfallation test at the nuclear facility site\or'a combination of these methods.
(2) Iflcommercial grade items are to be~utitized, Part Il, Subpart 2.14 shall also be applied.
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Table 400-8 NQA-1, Part I, Requirement 8 (Identification and Control of Items) and Corresponding ISO
9001 Clauses

NQA-1-2015 1SO 9001:2015

100 General 8.5.2 ldentification and Traceability

200 Identification Methods
201 Item Identification 8.5.2 Identification and Traceability
202 Physical Identification No corresponding 1ISO 9001:2015 clause

300 Specific Requirements

301 Identification and Traceability of Items 8.5.2 Identification and Traceability
302 Limited Life ltems No corresponding ISO 9001:2015 clause
303 Maintaining Identification of Stored Items No corresponding ISO 9001:2015 clause

RECOMMENDATIONS:  The following topics need to be addressed in more detail in an ISO 9001 management_system to meet NQA-1:
(a)] The management system shall define within the process the identification and traceability, which eovers three main afeas: basic
ident|fication of traceability needs, methods of traceability, and special types of traceability requirements.
(b)| Controls for items with limited shelf-life shall be addressed, if applicable.
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Table 400-9 NQA-1, Part I, Requirement 9 (Control of Special Processes) and Corresponding 1SO 9001

Clauses

NQA-1-2015 1SO 9001:2015
100 General No corresponding ISO 9001:2015 clause
200 Process Control
201 Special Processes 8.5.1 Control of Production and Service Provision
202 Acceptance Criteria No corresponding ISO 9001:2015 clause
203 Special Requirements No corresponding ISO 9001:2015 clause
300 Responsiblity No corresponding ISO 9001:2015 clause
400 Records 7.5 Documented Information

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system.toMmeet NQA-1: special
processes [such as welding, heat-treating, and nondestructive examination shall be identified and controlled if relevant. The manag¢ment
system shall include these special processes considerations as it relates to welding, heat treating, and nondestructive examination or|other
processes that are determined to be special processes and shall include the requirement that these processes‘shall be performed by qualified
personnel |using qualified procedures in accordance with specified requirements. These processes shall @lso*be controlled by instrudtions,
procedured, drawings, checklists, travelers, or other appropriate means.
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Table 400-10 NQA-1, Part I, Requirement 10 (Inspection) and Corresponding I1SO 9001 Clauses
NQA-1-2015 1SO 9001:2015
100 General No corresponding 1ISO 9001:2015 clause
200 Inspection Requirements No corresponding I1SO 9001:2015 clause
300 Inspection Hold Points No corresponding I1SO 9001:2015 clause
400 Inspection Planning No corresponding I1SO 9001:2015 clause
500 In-Process Inspection 8.5.1 Control of Production and Service Provision

600 Final Inspections

601 Resolution of Nonconformances 8.7.1 Control of Nonconforming Outputs (covers second part)
602 Inspection Requirements No corresponding I1SO 9001:2015 clause
603 Modifications, Repairs, or Replacements 8.7.1 Control of Nonconforming Outputs
604 Acceptance No corresponding I1SO 9001:2015 clausé
700 Inspections During Operations No corresponding 1ISO 9001:2015«clause
800 Records No corresponding I1SO 9001:2015 clause

RECO

(@
acceq
areas|
resul

®)
being

MENDATIONS: The following major topics need to be addressed in more detail in an*SO 9001 management system to m|
The management system shall define inspections that verify conformance of angtem. or activity to specified requirements o
tability of items in service. The concept of inspections that verify quality is not/given a separate consideration within ISO 90
are personnel qualification (see Requirement 2), characteristics subject to iispection, inspection methods, and documented
s. Inspection records are required in detail.

Inspection for acceptance shall be performed by qualified persons other than those who performed or directly supervise|
inspected.

[able 400-11 NQA-1, Part I, Requirement 11(Test Control) and Corresponding 1SO 9001 Clat

eet NQA-1:
continued
1. The key
inspection

H the work

ses

NQA-1-2015 1SO 9001:2015

100 General No corresponding ISO 9001:2015 clause
200 Test Requirements No corresponding ISO 9001:2015 clause
300 Test Procedures (Other Fhah.for Computer Programs) No corresponding ISO 9001:2015 clause
400 Computer Program-~Test"Procedures No corresponding ISO 9001:2015 clause
500 Test Results No corresponding ISO 9001:2015 clause

600 Test Records No corresponding ISO 9001:2015 clause

RECO
requi
or to
make
chara

MENDATIONS:~~The following topic needs to be addressed in more detail in an ISO 9001 management system to meet N
ed to colléct data such as for siting or design input, to verify conformance of an item or computer program to specified red
[demonstrate” satisfactory performance for service are not given separate consideration within ISO 9001. The management s
provision for four key areas of test control: test requirements, test procedures, test results, and test records. The central th

DA-1: tests
uirements,
stem shall
bme is that
ts shall be

ctéristics shall be tested by qualified personnel (see Requirement 2) using specified test methods and equipment. Test resu

docu
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Table 400-12 NQA-1, Part I, Requirement 12 (Control of Measuring and Test Equipment) and

Corresponding I1SO 9001 Clauses

NQA-1-2015 I1SO 9001:2015

100 General 7.1.5.2 Measurement Traceability
8.5.2 Identification and Traceability

200 Selection 7.1.5.2 Measurement Traceability

300 Calibration and Control

301 Calibration 7.1.5.2 Measurement Traceability
302 Reference Standards No corresponding ISO 9001:2015 clause
303 Control
303.1 7.1.5.2 Measurement Traceability
8.5.2 Identification and Traceability
303.2 7.1.5.2 Measurement Traceability (last part)
303.3 7.1.5.2(c) Measurement Traceability
303.4 No corresponding ISO 9001:2015 clause
303.5 No corresponding I1SO 9001:2015 cladse
303.6 7.1.5.2(b) Measurement Traceability.
400 Records No corresponding I1SO 9001:2015 clause
401 General No corresponding I1SO 9001:2015 clause
402 Reports and Certificates No corresponding 1S0,9001:2015 clause
RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(@) The|SO term measuring devices is too general to meet NQA-1. The management.system needs to clarify the definition of mea$uring
and test efluipment to include tools.
(b) Gaggs, instruments, and other measuring and test equipment used for getivities affecting quality shall be controlled, calibrajed at
specified geriods, adjusted, and maintained to required accuracy limits.
(©) Methods and frequency of checking accuracy shall be defined in pregedures.
(d) Themanagement system shall address out-of-calibration controls,which requires out-of-calibration devices to be tagged or segregated,

or both, a
(e) Mea
calibration
(7 Mast
(g9) Befq
(h) Cali
equipment
(i) Reco
complianc

d not used until they have been recalibrated. These contrals shall apply also to suspect, damaged, and lost equipment.
shall be re-evaluated to establish validity.

re repair and adjustment, the “as-found” coridition shall be determined and documented.

provides the required accuracy.

ds to be established and maintainedshall indicate calibration status and capability of measuring and test equipment, as
with specified requirements.

Euring or test equipment found to be out of calibrationyshould be repaired or replaced. All measurements since the las{] valid
er instruments shall be four times more accurate ¢han the equipment to be calibrated, or technical justification shall be given.

ration and control measures are not required for commercial equipment, such as rulers, tape measures, levels, etc., iff such

ell as
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Table 400-13 NQA-1, Part I, Requirement 13 (Handling, Storage, and Shipping) and Corresponding 1SO

9001 Clauses

NQA-1-2015 1SO 9001:2015

100 General
200 Special Requirements

300 Procedures

No corresponding ISO 9001:2015 clause
No corresponding 1ISO 9001:2015 clause

No corresponding 1ISO 9001:2015 clause

400 Tools and Equipment
500 Operators

600 Marking or Labeling

No corresponding ISO 9001:2015 clause
No corresponding I1SO 9001:2015 clause

No corresponding I1SO 9001:2015 clause

RECOMMENDATIONS:

addrgssed.

(¢)| Special protective packaging and equipment required for an item shall be specified and,their existence verified.
(d)| Marking or labeling shall be utilized as necessary to adequately maintain and preserve the item, including indication of th

The following topics need to be addressed in more detail in an ISO 9001 management.system to meet N
(a)| Handling, storage, and shipping activities shall be conducted in accordance with established work and inspection instructiong
specifications, shipment instructions, or other pertinent documents or procedures specified for use in enducting these activitied.
(b)| The management system shall define specific procedures where critical, sensitive, perishable, @rhigh-value items are invol
the need for these procedures has determined the use of special handling tools and equipment, ‘€Xperienced or trained operatg

of sppcial environments or the need for special controls.

Table 400-14 NQA-1, Part I;'Requirement 14
(Inspection, Test, and Operating Status) and
Corresponding 1SO:9001 Clauses

NQA-1-2015 1SO 9001:2015

100 General 8.5.2 Identification and Traceability

RECOMMENDATIONS:~Test and inspections status is not given sepa-
rate consideratioh within 1SO 9001 and shall be included in the
management system.

DA-1:
, drawings,

ed. Where
rs shall be

e presence
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Table 400-15 NQA-1, Part I, Requirement 15 (Control of Nonconforming Items) and Corresponding ISO
9001 Clauses

NQA-1-2015 1SO 9001:2015

100 General 8.7 Control of Nonconforming Outputs
8.7.1 Control of Nonconforming Outputs

200 Identification 8.7.1 Control of Nonconforming Outputs

300 Segregation 8.7.1 Control of Nonconforming OQutputs

400 Disposition

401 Control 8.7.1 Control of Nonconforming Outputs

8.7.2 Control of Nonconforming Outputs
402 Responsibility and Authority 8.7.2 Control of Nonconforming Outputs
403 Personnel 7.1.2 People

7.2 Competence
7.3 Awareness
8.2.4 Changes to Requirements for ProductS.@nd Services
8.7.2 Control of Nonconforming Outputs
404 Disposition 8.7.1 Control of Nonconforming Outputs
405 Reexamination 10.2.1 Nonconformity and Corrective\Action

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an 1ISO 9001 management system to meet NQA-[: the
managemdnt system shall define the controls for identification and segregation (when pracfical) of nonconforming items.

(@) The |management system shall specify the identification of nonconforming items¢by legible marking, tagging, or other methods not
detrimentd| to the item, on the item, the container, or the package containing the item>Authority and responsibility for marking and r¢lease
shall be specified and documented.

(b) The [controls shall include the technical justification of any “use-as-is” and>repair” dispositions.

(c) The jmanagement system shall specify the methods of segregation: where it is practical by placing them in a clearly identifiefl and
designated hold area until properly dispositioned or, where segregation is,impractical or impossible due to physical conditions such ag size,
weight, orlaccess limitations, by other precautions to preclude inadvertent'use of the nonconforming item.

Table #00-16 NQA-1, Part I, Requirement 16 (Corrective Action) and Corresponding 1SO 9001 Clauges
NQA-1-2015 ISO 9001:2015

100 General 6.1.1(c) Actions to Address Risks and Opportunities
6.1.2 Actions to Address Risks and Opportunities
9.1.3(e) Analysis and Evaluation
10.2 Nonconformity and Corrective Action
10.2.1 Nonconformity and Corrective Action
10.2.2 Nonconformity and Corrective Action
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Table 400-17 NQA-1, Part I, Requirement 17 (Quality Assurance Records) and Corresponding I1SO 9001
Clauses

NQA-1-2015

1SO 9001:2015

100 General

200 Generation of Records

7.5.3.1 Control of Documented Information

7.5 Documented Information

7.5.1 General

7.5.2 Creating and Updating

7.5.3.2 Control of Documented Information

300 A

400
401

uthentication of Records

lassification
ifetime Records

402 lonpermanent Records

500

600 §
601

eceipt Control of Records

torage
eneral

602 Hacility Types

8.4.1 General

7.5.2 Creating and Updating
7.5.3 Control of Documented Information (esp. 75.3.1 a

7.5 Documented Information
No corresponding I1SO 9001:2015 clause
No corresponding ISO 9001:2015 clause

No corresponding ISO 90012015 clause
7.5.3.2 Control of Documented Information

No corresponding 1S6,9001:2015 clause
No corresponding,I1SO 9001:2015 clause

nd 7.5.3.2)

603 femporary Storage No correspondinhg*I1SO 9001:2015 clause

700 Retention No corresponding I1ISO 9001:2015 clause

800 Maintenance of Records 7.5:3.1 Control of Documented Information

RECOMMENDATIONS: The following topic needs to be addressed in ‘mofe detail in an 1ISO 9001 management system to meet NQA-1: the

manggement system shall include classification, receipt control, sterage, retention, and maintenance of quality assurance recordg.
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Table 400-18 NQA-1, Part I, Requirement 18
(Audits) and Corresponding 1SO 9001 Clauses

NQA-1-2015 1SO 9001:2015
100 General 9.2.1 Internal Audit
200 Scheduling 9.2.2 Internal Audit
201 Internal Audits 9.2.2 Internal Audit
202 External Audits No corresponding

1SO 9001:2015 clause

301 Audit Plan 9.2.2 Internal Audit

302 Personnel 9.2.2(c) Internal Audit

303 Selection of Audit Team 9.2.2(c) Internal Audit

400 Performance 9.2.2(b) and (d) Internal Audit
500 Reporting 9.2.2(a) and (d) Internal Audit
600 Response 9.2.2(e) Internal Audit

700 Follow-Up Action 10.2.1(d) Nonconformity and

Corrective Action

800 Records 9.2.2(f) Internal Addit

RECOMMENDATIONS: The following topics need to\be addressed in
more detail in an 1ISO 9001 management system to meet NQA-1;
some of those may already be covered if thesmanagement systems
follow the ISO 19011 guidance:

(@) The management system shall_maKe provision not only for
internal audits but also for audits of-suppliers of items and services.

(b) Audits shall be scheduled_tovensure coverage of all activities
affecting quality and of suppliers of items and services at specified
intervals. Audit plans are required before each audit, and the selection
of the audit team .(forvqualification and certification, see
Requirement 2) shallensure independence from the area to be
audited.

(¢c) The mafagement system shall provide for documentation,
follow-up, and; verification of audit results.
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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/ PURPOSE

This Subpart may be used by organizations intending
to aglopt NQA-1 as a national consensus Standard for
devplopment and implementation of a Quality
Assyrance Program (QAP) that meets the Department
of EIergy (DOE) Quality Assurance (QA) requirements.
Thig Subpart describes how NQA-1-2008/1a-2009
addgesses the DOE QA requirements and identifies DOE

QA fequirements that are not addressed by NQA-1.

200 INTRODUCTION

T}
for 4
safef
rule
(i.e.,
eral
date
mery
WWY

le Department of Energy (DOE) QA requirements
ctivities that affect, or may affect, quality, nuclear
y, or other site-specified criteria are established by
10 CFR Part 830 Subpart A, dated January 10, 200%
Rule). DOE also has requirements for all other. fed-
and contractor activities in QA Order, O 414.1C,
d June 17, 2005 (i.e., Order). The DOE QA Fequire-
ts and guides are available for \review at
v.directives.doe.gov.

The DOE’s objective of the QA Rule\and Order is for
organizations to establish effective)integrated Quality
Assyrance Programs (i.e., QARs) to ensure that their
products and services meet(on exceed DOE'’s expecta-
tiong. The objective is accomplished through perform-
ancg-oriented quality assurance criteria, coupled with
apptopriate technicalstandards to manage, perform,
and [assess work(agtivities. The DOE Rule requires the
use pf voluntarysconsensus standards in the develop-
merft and indplementation of the QAP. The NQA-1
Stanldard-is-a national voluntary Standard and should
be cpnsidered for providing the essential implementing

effective
Hures, as
pt intend
buidance

methods for a DOE QAP, including detdils for
and reliable supporting processes,and proce
presented in this Subpart. This(Subpart does n
to usurp the sole authority<ofsDOE to issue
and interpretations for its rules.

300 DOE RULE AND ORDER GENERAL QAF
REQUIREMENTS

The DOER{le and Order include both administrative
and regulatoty quality requirements. Those administra-
tive requirements relating to QAP approval quthority,
chafige control authority, and compliance should not be
coftsidered applicable to the scope of NQA-1. [The gen-
eral DOE QAP quality-related requirements that should
be considered within the scope of NQA-1 are addressed
in Table 300.

400 DOE RULE AND ORDER QA CRITERIA
The DOE Rule and Order include ten QA cri

appropriate to address the DOE requirementg.
an NQA-1 Part I Requirement addresses the

general requirement that the QAP describe ho
criteria will be implemented.

239


https://asmenormdoc.com/api2/?name=ASME NQA-1 2017.pdf

PART IV, SUBPART 4.1.2

I

§830.121, Quality Assurance Program;
DOE O 414.1C, Dated June 17, 2005

ASME NQA-1-2017

ry 10, 2001

DOE Genpral Requirements (Summarized)

NQA-1 Requirements

Graded Approach (10 CFR 830.7)

Where apg
graded
requiren
basis of|

ropriate, a contractor must use a

pproach to implement the
ents of this Part, document the

the graded approach used, and

submit hat documentation to DOE.

QAP Deve
(10 CFR
The QAP n
criteria

Integrated
[DOE O

The QA Pr
criteria
System
criteria

Ensuring §
Quality
The QAP
respons
ensures
satisfy t

ppment and Implementation
830)

ust describe how the DOE QA
re satisfied.

Management Systems

114.1C 4.2(4)(2)]

gram must integrate the QA
ith the Safety Management
SMS), or describe how thé QA
pply to the SMS.

ubcontractor and‘Supplier

DOE O 414.1C)

ust describ&how the contractor
ble for thednuclear facility

that subeontractors and suppliers
e QA criteria.

Part I, Introduction, and Requirements 1 and 2 provide for.a graded approach {o

achieving quality by focusing on activities affecting quality*and the applicatign of

requirements in a manner consistent with the relative’importance of the item
activity.

Part Ill, Subpart 3.1-2.1, Implementing Guidance™for Part |, Requirement 2: Qud!

or

ity

Assurance Programs, includes guidance on,this topic. The cited text does allow|for a

graded approach; however, a DOE QAPAyill'rieed to describe how the graded
approach is applied and documentedtosmeet the DOE requirement.

The NQA-1 requirements partially_ meet the DOE requirement.
Requirement 2 requires that.a_documented QAP be planned, implemented, and

maintained; and requires the QAP provide for the planning and accomplishmgnt of

activities affecting quality.

Requirement 5 requires that "Activities affecting quality and services shall be
prescribed by and performed in accordance with documented instructions,
procedures, or drawings that include or reference appropriate quantitative or

qualitative’acceptance criteria for determining that prescribed results have bden

satjsfactorily 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 integrated
management systems.

The QAP must integrate S/Cl prevention process, the Corrective Action Management

Program, and Software Quality.

Requirements 1, 2, 4, 7, and 18: The NQA-1 requirements meet the

DOE requirement by the establishment of quality interfaces between organizations,

by the inclusion of applicable QA requirements in procurement documents,
supplier evaluation activities, and audits of suppliers.

A DOE QAP will need to describe how subcontractors/suppliers satisfy the
DOE criteria.
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001
§830.122, Quality Assurance Criteria

PART 4.1.2

DOE Quality Assurance Criteria NQA-1 Requirements

Criterion 1: Management/Program

DOE Criterion, as noted.

(1) Establish an organizational structure, functional

res

ponsibilities, levels of authority, and interfaces for

those managing, performing, and assessing work.

NQA Requirements 1 and 2: The NQA-1 requirements meet the

CommremtsTNoTe
(2) E4tablish management processes including, planning, NQA-1, Requirement 1, para. 201 (General) and Requiremen}t 2,
scheduling, and providing resources for the work. section 100 (General) meet the DOE Criterion.

NQA-1 requires senior management to establish™qverall expgctations
for effective implementation of the quality~asSurance program and
is responsible for obtaining the desired end result. This implies that
adequate resources are provided to.obtain desired resulty.

Comments: A DOE QAP will need to describe the management process for providing resources.
Criteffion 2: Management/Personnel Training and NQA Requirement 2: The NQA-Iyrequirements meet the DOH Criterion.
Qualification
(1) Trpin and qualify personnel to be capable of performing The NQA-1 requirements-satisfy both elements of the DOE {riterion.
thefir assigned work.
(2) Povide continuing training to personnel to maintain their
job| proficiency.
Comments: None
Criterion 3: Management/Quality Improvement NQA Requirements 2, 4, 7, 15, and 16: The NQA-1 requiremfents par-
tially meet the DOE Criterion.
(1) Edtablish and implement processes to detect and prevent NQA requirements 15 and 16 partially meet the DOE Criterign; how-
quality problems. ever, NQA-1 does not address preventing problems beforg they
occur. Appendix 16 A-1 provides additional guidance for ¢orrective
action.
Comments: A DOE QA Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality, not just significant con-
ditigns adverse to Quality.
(2) Identify, control, and correct items{Services, and pro- The NQA-1 requirements 4, 7, 15, and 16 satisfy this elemept of the
cegses that do not meet established, fequirements. DOE Criterion.
Comments: None
(3) Identify the causes ofsproblems and work to prevent NQA requires actions to prevent recurrence for only significgnt condi-
recurrence as part of{correcting the problem. tions adverse to quality.
Comments: A DOE QA-Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality, not just signfficant con-
ditigns adversé to, Quality.
(4) R¢view-item characteristics, process implementation, and The NQA requirements partially address this element of the [DOE
otHercquality-related information to identify items, services, Criterion for known deficiencies.
and_pfocesses 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

(1) Prepare, review, approve, issue, use, and revise

docume

nts to prescribe processes, specify requirements,

or establish design.

(2) Specif

NQA Requirements 5, 6, and 17: The NQA-1 requirements meet the
DOE Criterion.

The NQA-1 requirements satisfy these elements of the DOE Criterion.

prepare, review, approve, and maintain records.

Commentst None

Criterion 5 Performance/Work Processes

(1) Performp work consistent with technical standards, admin-

istrative
meet re
instructi

Comments|

controls, and other hazard controls adopted to
ulatory or contract requirements, using approved
bns, procedures, or other appropriate means.

from mulfiple sources in the DOE Rule and Order.

b=}

NQA Requirements 5, 8, 9, 12, 13, and 14 and PartA, Introducti
The NQA-1 requirements meet the DOE Criterion; as noted.

~

The NQA requirements address “work” as activities affecting quality.

t A DOE QA Program will need to address “work” as broadly as the DOE Criterion, since-the requirements for “work” are defived

(2) Identify and control items to ensure their proper use. The NQA-1 requirements/satisfy this element of the DOE Criterion
CommentstNone
(3) Mainta|n items to prevent their damage, loss, or The NQA-1 requirements satisfy this element of the DOE Criterion

deterior:

Comments|

tion.

t None

(4) Calibra
toring o

Comments

data collection.

t None

e and maintain equipment used for process moni-

Criterion & Performance/Design

(1) Design
scientifi

items and processes using sound engineering/
principles and appropriate standardsy

(2) Incorpdrate applicable requirements and design basis in
design Work and design changes.

(3) Identif

(4) Verify g

individu
work.

(5) Verify g

tion of t

Comments|

and control design interfaces.
r validate the adequacy of design products using

hls or groups other'than those who performed the

r validate'work before approval and implementa-
he design.

t None

NQA Requirement 3: The NQA-1 requirements meet the DOE Critdrion.
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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

DOE Criterion.

(1) Procure items and services that meet established require-

me

nts and perform as specified.

NQA Requirements 4 and 7: The NQA-1 requirements meet the

(2) Efaluate and select prospective suppliers on the basis of
spgcified criteria.

(3) Edtablish and implement processes to ensure that
approved suppliers continue to provide acceptable items
andl services.

Comments: None

Criterfion 8: Performance/Inspection and Acceptance Testing NQA Requirements 8, 10, 11, and. 12 The NQA-1 requirements meet

the DOE Criterion.

(1) Inkpect and test specified items, services, and processes
usiphg established acceptance and performance criteria.

(2) Calibrate and maintain equipment used for inspections
ang tests.

Comments: None

Criterffion 9: Assessment/Management Assessment NQA-Réquirements 2 and 18: The NQA-1 requirements partiplly meet

the DOE Criterion, as noted.

Ensufe managers assess their management processes and While NQA-1, Requirement 2, para. 100(c) (General), requirds manage-
idgntify and correct problems that hinder the organization ment to regularly assess the adequacy and effective impl¢mentation
frojn achieving its objectives. of the quality assurance program, the DOE Criterion is brdader in

scope and intent.

Comments: While audits per Requirement 18 of NQA‘provide an input to this requirement, a DOE QAP will need to meet unique
DOH requirements.

Criterion 10: Assessment/Independent Asséssment NQA Requirements 1, 2, 10, 11, 15, 16, and 18: The NQA-1| require-

ments meet the DOE Criterion.

(1) Plan and conduct independent(asséssments to measure DOE defines assessment as a general term that includes a \ariety of
item and service quality, to mMeasure the adequacy of work evaluation methods (i.e.; reviewing, evaluating, inspecting, testing,
pefformance, and to promote)improvement. checking, surveillance, auditing or otherwise determining pnd docu-

menting). As such, several NQA-1 requirements may be ngcessary

(2) Edtablish sufficient @uthority, and freedom from line man- to address the various DOE independent assessment methods.
agement, for the.group performing independent These activities when combined with the NQA corrective dction
asdessments. requirement have the intent of the DOE Criterion, to “promote

improvement.”

(3) Efsure-persons who perform independent assessments
are| technically qualified and knowledgeable in the areas to
be |assessed.

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-1-2015 for Compliance With
10 CFR 71 and/or 10 CFR 72 Requirements

100 Pl

This S
to adopt
develop
Assuran
and Tran
Quality
Require
Nuclear
Subpart

This S
the 10 C}
ments an
tion inte
implemsg
meets th
should ¢

200 |IN

The N
lishes “1
shipmen|
procedut
ing and
a quantif
quantity
quality 4
tion statg
teria for
possess
material
penden
Subpart

JRPOSE

ibpart may be used by organizations intending
NQA-1 as a national consensus Standard for
ment and implementation of a Quality
fe Program that meets 10 CFR 71, “Packaging
sportation of Radioactive Material, Subpart H,
Assurance” and/or 10 CFR 72, “Licensing
ments for the Independent Storage of Spent
Fuel and High Level Radioactive Waste,
G, Quality Assurance” requirements.

ubpart describes how NQA-1-2015 addresses
R 71 and 10 CFR 72 Quality Assurance require-
d identifies additional information an organiza-
nding to adopt NQA-1 for the development and
ntation of a Quality Assurance Program that
e 10 CFR 71 and/or 10 CFR 72 requirements
pnsider.

TRODUCTION

uclear Regulatory Commission (NRG)\estab-
equirements for packaging, prepakation for
f, and transportation of licensedumaterial; and
es and standards for NRC approval of packag-
hipping procedures for fissile-raterial and for
y of other licensed materjal irvexcess of a Type A
"in 10 CFR 71. SubpartH'of 10 CFR 71 describes
ssurance requirements. The 10 CFR 72 regula-
s, “establish requiréments, procedures, and cri-
the issuance of'licenses to receive, transfer, and
power reactor-spent fuel and other radioactive
b associated with spent fuel storage in an inde-

spent\fuel storage installation (ISFSI).”
G_0f)10 CFR 72 describes quality assurance

requiren

lents.

The NRC’s approval of an applicant’s'Quglity
Assurance Program requires acceptable standardls of
quality and a description of how the requirementq will
be met. The NQA-1 Standard is a national consgnsus
Standard and should be consideréd for providing the
essential implementing mefliods for a Quality
Assurance Program including(the details for effeftive
and reliable supporting processes and procedures| pre-
sented in this Subpart.

This Subpart does*not usurp the sole authori
the NRC to issuer gtiidance and interpretations fq
regulations.

y of

r its

300 SUMMARY RESULTS

In general, the regulations in 10 CFR 71, Subpaft H,
and M0 CFR 72, Subpart G, are nearly identical ar;f are
included within a Quality Assurance Program conpply-
ing with NQA-1. However, a few differences exis{ due
to the wording or level of detail required by the JFRs.

Table 300 summarizes each of the 10 CFR 71|and
10 CFR 72 criteria and how they are addressed by

NQA-1. Differences in the documents and topics| that
should be addressed independently of the NQA-1 ¢rite-
ria to meet 10 CFR 71 and/or 10 CFR 72 criteriq are
described. Where an NQA-1 Part 1 requirepent
addresses the 10 CFR 71 and/or 10 CFR 72 criterion,
the associated NQA-1 Nonmandatory Guidance shiould
also be considered to aid in addressing the NRC

requirement.

Overall, the implementer of a program complying
with the requirements of NQA-1-2015 may mee} the
requirements of 10 CFR 71 (1-1-15 Edition) angl/or
10 CFR 72 (1-1-15 Edition) with minimal program [revi-
sions. The differences cited are of administrative acfions
and prescriptive details in Parts 71 and 72. Refer to
Table 300 for details.
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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.

Requirement 1. “Organization” satisfies the

elements of 10 CFR 71 and 10 CFR 72.
Part Ill, Subpart 3.1-1.1, “Implementing
Guidance for Part |, Requirement 1: Orga-
nization,” provides additional guidance

that may be used in conjunctipn with
Requirement 1.

Comments: None

Quality Assurance Program

71.1Q5, “Quality assurance program”

Descilibes the requirements to establish a
quality assurance program, provides con-
trols over activities affecting the quality
of naterials and components in accor-
damce with their importance to safety,
and for the indoctrination and training of
pefsonnel performing activities affecting
qudlity.

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.

Requirement 2, %Quality Assuranfge Pro-

gram” satisfies the elements df 10 CFR
71 add 10 CFR 72. Subpart 3.1-2.1,
“lmplementing Guidance for Part I,
Requirement 2: Quality Assurapce
Programs”; Subpart 3.1-2.2, “Implement-
ing Guidance for Part |, Requirpment 2:
Quality Assurance Programs, Lpad Audi-
tor Qualification”; and Subpar} 3.1-2.3,
“Implementing Guidance for Part |,
Requirement 2: Quality Assurahce
Programs, Inspection, and Tes{ Person-
nel Qualification.”

Comments: None

Design*Control

71.1Q7, “Package design control”

Desctlibes the requirements of establishing
mepsures to assure applicable regulatory
requirements and the package design
arg| correctly translated, establishing mea-
sures for the identification and control
of flesign interfaces, and the control of
degign changes.

=

72.146, “Design control”
Describes the“requirements of establishing

measlires to assure applicable regulatory
réquirements and the design basis are
correctly translated, establishing mea-
sures for the identification and control of
design interfaces, and the control of
design changes.

Requirement 3, “Design Control”|satisfies

the majority of the elements of 10 CFR
71 and 10 CFR 72. Minor diffefences in
the requirements should be ejamined
and are detailed below. Subpdrt 3.1-3.1,
“Implementing Guidance for Pgrt I,
Requirement 3: Design Controf” provides
additional guidance that may be used in
conjunction with Requirement 3.

Comments: None

71.1Q7(b) states, “The licensee/shall apply
any design control measures to items
sudh as the followjngicriticality physics,
radiation shieldingy.stress, thermal,
hydraulic, and accident analyses; compa-
tibflity of materials; accessibility for inser-
vicg inspection, maintenance and repair,
feafures.to facilitate decontamination;

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-

NQA-1 does not call out specific|items for

the application of design contfol mea-
sures.

and-délineation-of-acceptance-criteria-for
g

inspections and tests.”

tion—maintenance-and ranair faoaturac to
T e

facilitate decontamination; and delinea-
tion of acceptance criteria for inspec-
tions and tests.”

Comments: In using NQA to satisfy these requirements, additional detail would have to be provided by the user to address application of
design control measures to items such as those listed 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(c) states, “The licensee shall sub-
ject design changes, including field
changes, to design control measures
commensurate with those applied to the
original design. Changes in the condi-
tions 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, to
design control measures commensurate
with those applied to the original
design. Changes in the conditions speci-

Requirement 3, “Design Control.” 600(a)
states, “changes to design inputs, final
designs, field changes, and temporary
and permanent modifications to
operating facilities shall be justified and
subject to design control measures com-
mensurate with those applied to the orig-

fied in the license or CoC require prior
NRC approval.”

inal design.”

Commentst In using NQA-1 to satisfy these requirements, additional details would have to be provided by the user to address the facf that

changes |n conditions specified in the package approval, license, or CoC require NRC approval.

Procurement Document Control

71.109, “Rrocurement Document Control”
Describes fequirements to assure that ade-
quate qgdiality is required in the docu-
ments fgr procurement of material,

equipmgnt, and services.

Commentst None

71.148, “Procurement Document Control”
Describes requirements to assure that ade-
quate quality is required in the docu-
ments for procurement of material,

equipment, and services.

Requirement 4, “Procurement Documgnt
Control,” satisfies the elements of 10
CFR 71«and 10 CFR 72. Subpart 3.1+4.1,
“Implementing Guidance for Part |,
Requirement 4: Procurement Docunjent
Control,” provides additional guidafce
that may be used in conjunction wifh
Requirement 4.

Instructions, Procedures, and Drawings

71.111, “Ipstructions, procedures, and
drawingp”

Describes fequirements for prescribing
activitie$ affecting quality by docu-

mented |nstructions, procedures, or draw-

ings of 3 type appropriate to the
circumstances and for requiring that said
documefts be followed.

Commentst None

72.150, “Instructions, procedtires, and
drawings”

Describes requirements-for prescribing
activities affecting quality by docu-
mented instructions, procedures, or draw-
ings of a type ‘appropriate to the
circumstances and for requiring that said
documents be followed.

Requirement 5, “Instructions, Procedufes,
and Drawings,” satisfies the elemenjts of
10 CFR 71 and 10 CFR 72.

Document Control

71.113, “Document control”

Describes measures for the control and
issuancd of documents and to assure
that doduments, including changes, are
reviewed for adequacy, approved for
release, [and distributed.and Used at the
location|where the activity'is performed.

Commentst 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.

Requirement 6, “Document Control,” 4atis-
fies the elements of 10 CFR 71 and| 10
CFR 72.
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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 Purchased Items and Services

71.115, “Control of purchased material,
equipment, and services”

Requires measures to be established to
assure that purchased material, equip-
ment, and services conform to the pro-
CUlemeRt-dectmentsreastres—o

asdure that material and equipment con-

forfn to procurement specifications
before installation, and measures to
asdess the effectiveness of the control of
quality at intervals consistent with the
importance, complexity, and quantity of
the product or service.

72.154, “Control of purchased material,
equipment, and services”

Requires measures to be established to
assure that purchased material, equip-

ment, and services conform to the pro-

form to procurement specifications
before installation, 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.

Requirement 7, “Control of Purchased
Items and Services,” satisfies the ele-
ments of 10 CFR 71 and 10 CFR 72. Sub-
part 3.1-7.1, “Implementing Guidance for
Part I, Requirement 7: Control of
Purehasedtems—and-Serveesy” provides
additional guidance that may be used in
conjunction with Requirement [7.

Comments: NQA-1 utilizes the terminology Supplier as “An all-inclusive term used in place of any of the’following: vendor, seller] contrac-
tor, subcontractor, fabricator, consultant, and their subtier levels.”
Alsd, NQA-1 allows post-installation, whereas parts 71 and 72 specifically state before installatiomn,

Identification and Control of Items

71.117, “Identification and control of mate-
rials, parts, and components”

Requijres the establishment of measures
for|the identification and control of mate-
rials, parts, and components. These mea-
sufles must be designed to prevent the
usg of incorrect or defective materials,
pafts, and components.

Comments: None

72.156, “Identification and control of mdte-
rials, parts, and components”

Requires the establishment of meaSures
for the identification and conttol of mate-
rials, parts, and components, These mea-
sures must be designed to prevent the
use of incorrect or defective materials,
parts, and components.

Requirement 8, “ldentification agd Control
of Items,” satisfies the elemer]ts of 10
CFR 71 and 10 CFR 72.

Control of Special Processes

71.119, “Control of special processes”
Requijres the establishment of measures to
asdure that special processes are con-
trolled and accomplished by qualified
pefsonnel using qualified procedures.

Comments: None

72.158\¢€ontrol of special processes”

Requires’the establishment of measures to
assure that special processes are con-
trolled and accomplished by qualified
personnel using qualified procedures.

Requirement 9, “Control of Specfal Pro-
cesses,” satisfies the element$ of
10 CFR 71 and 10 CFR 72.

Inspection

71.131, “Internal inspection”

Requfres the establishment ‘and execution
of g program for inspégtion of activities
to yerify conformance with the docu-
ments for accomplishing the activities.

Comments:_ None

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.

Requirement 10, “Inspection,” satisfies the
elements of 10 CFR 71 and 1q CFR 72.
Subpart 3.1-10.1, “Implement{ng Guid-
ance for Part |, Requirement 1P: Inspec-
tion,” provides additional guidance that
may be used in conjunction with Require-
ment 10.

Test Control

71.123, “Test control”

Describes the requirements for establish-
ing a test program to assure that all
required testing is identified and per-
formed in accordance with written test
procedures.

72.162, “Test control”

Describes the requirements for establish-
ing a test program to assure that all
required testing is identified and per-
formed in accordance with written test
procedures.

Requirement 11, “Test Control,” satisfies
the elements of 10 CFR 71 and 10 CFR
72.

Comments: None
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