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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.

It jsirmte dtoa rcturesSyste organizatio atisesse 9 the safe,
reliaple, and efficient performance of a nuclear facility and any activities independent of a facility that may,affelct perfor-
mange. It is also intended to be applied to all phases of a nuclear facility life cycle and to related activities.

visie V

applicability of the Standard in a global setting. Consequently, the NQA Committee hasregilarly updated and r¢vised the
Stanglard since its first edition was issued in 1979 to improve its utility, effect on nuélear safety, and value to the nuclear

(a) Part I contains requirements for a Quality Assurance Program for fauclear facility applications.
(b] PartllI contains additional quality assurance requirements for the-planning and conduct of specific worklactivities
conducted under a Quality Assurance Program 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 the application of NQA-1 and eomparisons of NQA-1 with other quality requiirements.
Eaflyin 1975, the American National Standards Institute (ANSI assigned overall responsibility for coordinatipn among
techmical societies and development and maintenance of nuiclear power quality assurance standards to the American
Socigty of Mechanical Engineers (ASME). The ASME Comraittee on NQA was constituted on October 3, 1975, andassumed
resppnsibility for the ANSI/ASME N45 series docunients. Currently, the NQA Committee operates under the ASME
requjrements for Nuclear Codes and Standards Development Committees.
This Committee initially prepared

ANSIJASME NQA-1-1979 Quality Assurance Program Requirements for Nuclear Power Plants
ANSIJASME NQA-2-1983 Quality Assurance Requirements for Nuclear Power Plants
ANSIJASME NQA-3-1989 Quality Assurance Requirements for High Level Waste Management

Fof a detailed history of the NQA Committee and evolution of the Standard, go to: http://cstools.asme.org/c§connect/
CommmitteePages.cfm?Committee=010500000&Action=16897.
Reqquests for interpretation or suggestions for improvement of this Standard should be submitted in accordfnce with
Corrgspondence With'the NQA Committee.

Xvii


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

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
1% Ed. NQA-1-1979 8/31/1979
Add. NQA-1a-1981 4/30/1981
Add. NQA-1b-1981 1/31/1982
27 Ed. NQA-1-1983 7/1/1983 | 1% Ed. NQA-2-1983 | 8/31/1983
Add. NQA-1a-1983 12/31/1983 | Add. NQA-2a-1985 | 10/15/1985
Add. NQA-1b-1984 3/15/1985
Add. NQA-1c-1985 12/31/1985
3" Ed. NQA-1-1986 7/1/1986 | 2" Ed. NQA-2-1986 | 7/1/1986
Add. NQA-1a-1986 2/15/1987 | Add. NQA-2a-1986 | 2/15/1987
Add. NQA-1b-1987 3/15/1988 | Add. NQA-2b-1987 | 4/15/1988
Add. NQA-1c-1988 2/28/1989 | Add. NQA-2c-1988 | 2/28/1989 .
4™ Eq. NQA-1-1989 9/15/1989 | 3" Ed. NQA-2-1989 | 9/30%1989 |1° Ed. NQA-3-1989 | 3/23/41990
Add. NQA-1a-1989 3/31/1990 | Add. NQA-2a-1990 | .5/31/1990
Add. NQA-1b-1991 4/15/1991 | Add. NQA-2b-1991¢(\ 5/12/1992
Add. NQA-1c-1992 9/30/1992
5% Ed. NQA-1-1994 [Note (1)] | 7/29/1994
Add. NQA-1a-1995 1/19/1996
6™ Ed. NQA-1-1997 12/31/1997
Add. NQA-1a-1999 5/25/1999
7" Ed. NQA-1-2000 5/21/2001
Add. NQA-1a-2002 12/6/2002
8™ Ed. NQA-1-2004 12/22/2004
Add. NQA-1a-2005 5/3/2006
Add. NQA-1b-2007 6/1/2007
9™ Ed. NQA-1-2008 3/14/2008
Add. NQA-1a-2009 7/20/2009
Add. NQA-1b-2011 1/4/2011
10" Ed. NQA-1-2012 3/15/2013
11% Ed. NQA-1<2015 2/20/2015
12 Ed. NQA-1-2017 1/18/2018
13" Ed. NQA-1-2019 12/31/2019

GENERAL

NOTE+"NQA editions and addenda prior to 1989 were titled ANSI/ASME NQA.

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

revi

Pr
or dg
publ

Th
citin
inclyj

- 1t 1. yal dnde. b yal 1 1 111 1.1 3.
LUILS, 4l dtlTlIUllly GUHIIHITIITT ITITTUITS S, WUTTTSPUITUTTILE STITUUIU DT duurcsstu LU,

Secretary, NQA Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

sirable, as demonstrated by the experience gained from the application of the Stanidard. Approved revisio
shed periodically.
e Committee welcomes proposals for revisions to this Standard. Such propesals should be as specific as
b the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the
ding any pertinent documentation.

Standlard. Interpretations can only be rendered in response to a written request sent to the Secretary of the |
dardp Committee.
Refquests for interpretation should preferably be submitted through the online Interpretation Submittal H

for

automatic e-mail confirming receipt.

If
Com
omnj

Subij{
Editi
Ques

Prop

Back

erpretations. Uponrequest, the NQA Standards Committee willrender an interpretation of any requirem

bposing Revisions. Revisions are made periodically to the Standard to incorporate.éhanges that appear pecessary

ns will be

possible,
proposal,

ent of the
QA Stan-

orm. The

is accessible at http://go.asme.org/InterpretationReguest. Upon submittal of the form, the Inquirer will geceive an

he Inquirer is unable to use the online form, hey/she may mail the request to the Secretary of the NQA §
mittee at the above address. The request foy ait interpretation should be clear and unambiguous. It is fu

ended that the Inquirer submit his/her.fequest in the following format:

ct: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tv

bn: Cite the-applicable edition of the Standard for which the interpretation is being r

tion: Phra$e the question as a request for an interpretation of a specific requirement sy
general understanding and use, not as a request for an approval of a proprietary
situation. Please provide a condensed and precise question, composed in such a \
“yes” or “no” reply is acceptable.

psed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as 1
entering replies to more than one question, please number the questions an

pround Information: Provide the Committee with any background information that will assist the Com

understanding the inquiry. The Inquirer may also include any plans or drawing
necessary to explain the question; however, they should not contain proprietary;
information.

tandards
"ther rec-

o words.
bquested.

itable for
design or
vay thata

heeded. If
replies.
mittee in
s that are
names or

Requests thatare notin 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 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.
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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,” “
device, or activity.

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The NQA Standards Committee regularly holds meetings and/or telephone confer-
ences 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.

XX
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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 activities independent of a facility that may affect perfor-
mance (efgs i i tvittes: i i plied

depends yipon the specific type of facility, items, or services involved and the nature, scope, and relative importanee
activity bping performed. Itis also to be applied to all phases of a nuclear facility life cycle (e.g., siting, design, constru
, and decommissioning) and all types of activities (e.g., training, testing, software development.or usg

The Stdndard also applies to activities that could affect the quality of nuclear material applications, structures, sys
and components of nuclear facilities.

Exampl]es of nuclear facilities are those for power generation, spent fuel storage, waste managenient, fuel reproces
nuclear
siting, degigning, procuring, developing or using software, fabricating, constructing, handling, shipping, receiving, std

aterial processing, fuel fabrication, nuclear research, and other related facilities. Examples of activities in¢lude

cleaning, lerecting, installing, inspecting, testing, operating, maintaining, repairing, refueling, modifying, and deconmpmis-

sioning.
This Standard is organized in the following four parts:

(a) Paft I contains requirements for developing and implementing a Quality*Assurance Program for nuclear facility

applicatigns.

(b) Partll contains additional quality assurance requirements for the planining and conduct of specific work actiyities

under a Quality Assurance Program developed in accordance with PartylL

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

(d) Part IV contains guidance for application of NQA-1 and comiparisons of NQA-1 with other quality requirem

The arfangement of the requirements in Parts I and II andthe guidance in Parts Il and IV permit the judi
applicatign of the Standard or portions of the Standard. Applieable requirements of Parts I and II are to be implem§
to ensurg conformance with NQA-1. The application of this*Standard, or portions thereof, shall be invoked by wi
contracts, policies, procedures, specifications, or othétr appropriate documents.

This Sthndard reflects industry experience and current understanding of the quality assurance requirements nece
to achieve safe, reliable, and efficient utilization.efinticlear energy and management and processing of radioactive 1
rials. The|Standard focuses on the achievement of results, emphasizes the role of the individual and line managem§
the achiepement and sustainment of quality;.and fosters the application of these requirements in a manner consi
with the [relative importance of the item\or activity (i.e, a “graded approach”).
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PART I, INTRODUCTION

PART |
REQUIREMENTS FOR QUALITY ASSURANCE
PROGRAMS FOR NUCLEAR FACILITIES
(FROM FORMER NQA-1)

Thiis Standard reflects industry experience and current
undgrstanding of the quality assurance requirements nec-
essary to achieve safe, reliable, and efficient utilization of
nuclgar energy, and management and processing of radio-
active materials. The Standard focuses on the achievement
of repults, emphasizes the role of the individual and line
manggement in the achievement of quality, and fosters the
application of these requirements in a manner consistent
with|the relative importance of the item or activity.

100 |PURPOSE

Papt I — this Part — establishes requirements for-the
development and implementation of a Quality Assurance
Program (QAP) for nuclear facility applicatigns. It is
arrapged by Requirements 1 through 18.

Payt Il contains additional quality assurance require-
ments for the planning and conduct of specific work activ-
itieslunder a Quality Assurance Pregram developed in
accordance with Part L. It is arranged by Subparts.

PaptIlI contains guidance forimplementing the require-
ments of Parts I and II. It jS"arfanged by Subparts.

Payt IV contains guidance for application of NQA-1 and
comparisons of NQA- Ikwith other quality requirements. It
is arfanged by Subparts.

200 |APPLICABILITY

Thiis Part\— Part I — is to be applied using a graded
apprpach-to any structure, system, component, activity, or
organization that 1s essential to the sale, reliable, and efl-
cient performance of a nuclear facility and to any activities
independent of a facility that may affect performance (e.g.,
transportation of nuclear materials) of those activities. It
is also to be applied using a graded approach to all phases
of a nuclear facility life cycle (e.g., siting, design, construc-
tion, operation, and decommissioning) and to all types of
activities (e.g., training, testing, software developmentand
use). A Quality Assurance Program developed in accor-

INTRODUCTION

dance with Part I is to.be'applied when implgmenting
Part Il requirements.

300 RESPONSIBILITY

The orgafization invoking this Part shall be regponsible
for specifying applicable requirements and appiopriately
relatingthem to specific items, activities, and seryices. The
orgahization implementing this Part and applicaple Part I1
requirements shall be responsible for complying with the
specific requirements to achieve quality results in compli-
ance with this Standard.

400 TERMS AND DEFINITIONS

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

acceptance criteria: specified limits placed on the perfor-
mance, results, or other characteristics of an iten], process,
or service defined in codes, standards, or othey require-
ment documents.

assessment: an all-inclusive term that may include review,
evaluation, inspection, test, check, surveillance, qr audit to
determine and document whether items, processes,
systems, or services meet specified requirements and
perform effectively.

audit: a planned and documented activity performed to
determine by investigation, examination, or epaluation
oI objective evidence the adequacy of and compliance
with established procedures, instructions, drawings,
and other applicable documents, and the effectiveness
of implementation. An audit should not be confused
with surveillance or inspection activities performed for
the sole purpose of process control or product acceptance.

audit, external: an audit of those portions of another
organization’s quality assurance program not under
the direct control or within the organizational structure
of the auditing organization.
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audit, internal: an audit of those portions of an organi-
zation’s quality assurance program retained under its
direct control and within its organizational structure.

audit finding: a condition adverse to quality identified
during an audit requiring follow-up by or for the auditing
organization.

Certificate of Conformance: a document signed or other-
wise authenticated by an authorized individual certifying

the degrcn towhich items or services meet cpnr‘ifinﬂ re-

ASME NQA-1-2019

computer programs' 6 7: a combination of computer

instructions and data definitions that enables computer
hardware to perform computational or control functions.

condition adverse to quality: an all-inclusive term used in
reference to any of the following: failures, malfunctions,
deficiencies, defective items, and nonconformances. A
significant condition adverse to quality is one that, if
uncorrected, could have a serious effect on safety or oper-
ability.

quiremerjts.

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

characteyistic: any property or attribute of an item,
process, ¢r service that is distinct, desirable, and measur-
able.

commerclal grade item"?:a structure, system, component,
or part thereof that affects its safety function, that was not
designed and manufactured as a basic component.
Commerfial grade items do not include items where
the design and manufacturing process require in-
process |nspections and verifications to ensure that
defects or failures to comply are identified and corrected
(i.e., one ¢r more critical characteristics of the item cannot
be verifi¢d).

commerclal grade item™ *: an item satisfying the following:
(a) nof subject to design or specification requirements
that are finique to those facilities or activities
(b) used in applications other than those faciliti€s or
activities
(c) to pe ordered from the manufacturer/supplier on
the basis|of specifications set forth in theamanufacturer’s
published product description (e.g., a €atalog)

commerclal grade item“*:a structure, system, component,
or part thereof, that affects its safety.function, that was not
designed|and manufactured n accordance with the re-
quiremerjts of this Standard;

commerclal grade serviee¥; a service that was not provided
in accordance with_the-requirements of this Standard.

1See Parf 1I, Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services for other definitions related to

configuration: the physical, functional, and opetatjonal
characteristics of the structures, systems, components,
or parts of the existing facility.

configuration item (software)®: a collection of hardwdre or
software elements treated as a unitfor the purpoge of
configuration control.

configuration management: thé¢grocess that controls the
activities, and interfaces,-among design, construdtion,
procurement, training, licensing, operations, and mdinte-
nance to ensure that the configuration of the faciljty is
established, approved/ and maintained.

corrective action:)measures taken to rectify condifions
adverse to quality and, where necessary, to preclude fepe-
tition.
criticabcharacteristics: important design, material| and
performance characteristics of a commercial grade
item or service that, once verified, will provide reasopable
assurance that the item or service will perform its
intended safety function.

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

design authority: the organization having the resppnsi-
bility and authority for approving the design baseg, the
configuration, and changes thereto.

design bases: that information identifying the spé¢cific
functions to be performed by a structure, systemn, or
component of a facility, and the specific valugs or
ranges of values chosen for controlling parametefs as
reference bounds for design. These values may be
(a) restraints derived from generally accepted “4tate-
of-the-art” practices for achieving functional goals;|or
(b) requirements derived from analysis (based on
calculations and/or experiments) of the effects of a ppstu-
lated accident for which a structure, system, or compgnent

the dedication of commercial grade items.

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

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

* This definition is applicable to Department of Energy nuclear facilities
and activities regulated under 10 CFR 830, Nuclear Safety Management.

- PP el 1 1
HIUSU IIITCU IS TUIICUIUIIdT SUCUD.

5 Computer programs covered by this Standard are those used for
(a) design analysis
(b) operations or process control, or
(c) data base or document control registers when used as the
controlled source of quality information for (a) or (b) above
®This definition has been copied from ANSI/IEEE 610.12-1990,
Glossary of Software Engineering Terminology, with the permission
of IEEE.
7To the extent that computer programs are a physical part of plant
systems (e.g., digital reactor protection systems, digital instrumenta-
tion), they are included in the term item.
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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 requirements,
codes and standards, design bases, regulatory require-
ments, or other design requirements upon which detailed
final design is based.

desigho A ST ations,-2a :
ments used to define technical requirements of structures,
ms, components, and computer programs.

desigin process: technical and management processes that
cominence with identification of design input and thatlead
to arld include the issuance of design output documents.

desigin review: a critical review to provide assurance that
the flnal design is correct and satisfactory.

devidtion: a departure from specified requirements.

document: any written, pictorial, or electronic information
describing, defining, specifying, reporting, or certifying
activfties, requirements, procedures, or results. A docu-
menf is not considered to be a quality assurance
record until it satisfies the definition of a quality assurance
record as defined in this Standard.

document control: the act of assuring that documents are
revigwed for adequacy, approved for release by author-
ized personnel, and distributed to and used at the location
whete the prescribed activity is performed.

electfonic document: a document stored in a formi (e.g.,
maghetic or optical media) that is typically adcessible
only |by a computer.

electyonic signatures: an electronic sound; symbol, or
prodess attached to or logically associated with a
recold and executed or adopted by)a person with the
inter]t to sign the record.

gradpd approach’: the process-employed, once the applic-
abilify of the requirement\to’the scope of the organiza-
tion’y activity has been\'détermined, to ensure that the
levels of analyses, décumentation, and actions used to
comply with requirements are commensurate with the
following:

(a) the relative importance to nuclear safety

(b) the-magnitude of any hazard involved

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

PART I, INTRODUCTION

guidance: a suggested practice that is not mandatory in
programs intended to comply with this Standard. The
word should denotes guidance; the word shall denotes
a requirement; and the word may denotes permission.

inspection: examination or measurement to verify
whether an item or activity conforms to specified require-
ments.

inspector: a person who performs inspection activities to

item®®: an all-inclusive term used in place,of gny of the
following: appurtenance, assembly, component, equip-
ment, material, module, part, structure; subgssembly,
subsystem, system, or unit.

may: see guidance.

measuring and test equipment (M&TE): devices of systems
used to calibrate, measuré;gage, test, or inspectih order to
control or acquire datato verify conformance to|specified
requirements.

nonconformanceta deficiency in characteristic, documen-
tation, or procédure that renders the quality of dn item or
activity unacceptable or indeterminate.

objective evidence: any documented statemert of fact,
otherinformation, or record, either quantitativg or quali-
tative, pertaining to the quality of an item or activfity, based
on observations, measurements, or tests that cah be veri-
fied.

Owner®’: the organization legally responsiblle for the
construction and/or operation of a nucleaf facility
including but not limited to one who has applied for,
or who has been granted, a construction permit or oper-
ating license by the regulatory authority havihg lawful
jurisdiction.
procedure: a document that specifies or describ¢s how an
activity is to be performed.

procurement document: purchase requisitions, [purchase
orders, drawings, contracts, specifications, or indtructions
used to define requirements for purchase.

Purchaser: the organization responsible for estalplishment
of procurement requirements and for issuance ¢r admin-
istration, or both, of procurement documents.

qualification, personnel: the characteristics oy abilities
gained through education, training, or expeifience, as

(d) the mission of a facility

(e) the particular characteristics of a facility or item

(f) the relative importance to radiological and nonra-
diological hazards

(g) any other relevant factors

8 public Law 106-229 (June 30, 2000), Electronic Signature in Global
and National Commerce Act (ESIGN) defines electronic signature.

9 When used with Part1I, Subpart 2.22 of this Standard, the definition in
10 CFR 830 shall apply.

nreasured asdiuat establishedt cquil enrents;such as stan-
dards or tests, that qualify an individual to perform a
required function.

qualified automated means: automated methods of
controlling or monitoring processes that have been
demonstrated to produce required quality within
controlled limits.

19 When used with ASME BPVC Section 111, the definition in NCA-9000
shall apply.
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qualified procedure: an approved procedure that has been
demonstrated to meet the specified requirements for its
intended purpose.

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

quality assurance record: a completed document that
furnishesevidenceofthe nlnnlihr ofitems anr‘/nv activities

ASME NQA-1-2019

should: see guidance.

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

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

the product
r

affecting| quality. Types of record media may include
paper, electronic (e.g., magnetic or optical), or specially
processeql media, such as radiographs, photographs, nega-
tives, afjd microforms. The term record, as used
throughput the Standard, is to be interpreted as
quality agsurance record.

quality stpndard: a code or standard that provides design
inputs, ad¢ceptance criteria, or other criteria necessary to
assure thie quality of the designated item.

receiving] taking delivery of an item at a designated loca-
tion.

repair'®: the process of restoring a nonconforming char-
acteristic|to a condition such that the capability of an item
to functidn reliably and safely is unimpaired, even though
that item| still does not conform to the original require-
ment.

rework*°| the process by which an item is made to conform
to origingl requirements by completion or correction.

right of qccess: the right of a Purchaser or designated
representative to enter the premises of a Supplien for
the purpgse of inspection, surveillance, or quality @ssur-
ance audjt.

safety funiction: the performance of an item or service nec-
essary tolachieve safe, reliable, and effeetive utilization of
nuclear gnergy and nuclear material processing.

service*®] the performance of acfivities such as design,
fabricatipn, inspection, nondestructive examination,
repair, orf installation.

shall: see| guidance.

supplier: any individual or organization who furnjshes
items or services in accordance with a procurenient docu-
ment. An all-inclusive term used in place of“any df the
following: vendor, seller, contractor, subcentractor, fabri-
cator, consultant, and their subtier levéls.

surveillance: the act of monitoring:or observing to yerify
whether an item or activity corforms to specified require-
ments.

survey, commercial gradé>~a documented evaluation|of an
organization’s ability to.perform activities as verified by a
determination of£he adequacy of the organization’s
(a) quality program and/or
(b) ability t0 meet specified requirements

testing: an.element of verification for the determination of
the capability of an item to meet specified requiremerfts by
subjéecting the item to a set of physical, chemical, gnvir-
onmental, or operating conditions.

traceability: the ability to trace the history, applicati¢n, or
location of an item and like items or activities by megns of
recorded identification.

use-as-is*’: a disposition permitted for a nonconforpning
item when it has been established that the item is $atis-
factory for its intended use.

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

waiver: documented authorization to depart from gpeci-
fied requirements.
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GENERAL

sponsibilities for the establishment and implemen-
n of the quality assurance program shall be
ed. The organizational structure, functional respon-
ties, levels of authority, and lines of communications
ctivities affecting quality shall be documented.

STRUCTURE AND RESPONSIBILITY

General

e organizational structure and responsibility assign-
s shall be such that

senior management establishes overall expecta-
for effective implementation of the quality assurance
Fam and is responsible for obtaining the desired end
t
quality is achieved and maintained by those
ned responsibility for performing work

quality achievement is verified by those not directly
nsible for performing the work

those responsible for assuring that an appropriate
ty assurance program has been established and those
ying activities affecting quality have sufficient
prity, direct access to responsible\levels of manage-
, organizational freedom, afid)access to work to
rm this function, including'sufficient independence

from cost and schedule when opposed to safety
considerations. These verification functions'in|
following:

(1) identifying quality problems

(2) initiating, recommending,'0r providing
to quality problems through _designated chann

(3) verifying implementation of solutions

(4) assuring that further processing, delive
lation, or use is contfelled until proper dispos
nonconformance, deficiency, or unsatisfactory
has occurred.

202 Delegation of Work

function
clude the

solutions
bls

Iy, instal-
ition of a
condition

Thesindividual(s) or organization(s) respoisible for

establishing and executing a quality assurance,
under this Standard may delegate any or 3

program
1l of the

work to others but shall retain responsibility fhereof.

300 INTERFACE CONTROL

Where more than one organization is involy

ed in the

execution of activities, the responsibilities, interfaces,

and authority of each organization shall b
defined and documented.
The external interfaces between organization

e clearly

s and the

internal interfaces between organizational units, and

changes thereto, shall be documented.
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REQUIREMENT 2
Quality Assurance Program

100 GEIIIERAL

(a) A documented quality assurance program shall be
planned,|implemented, and maintained in accordance
with this Part (Part I), or portions thereof. The
progran] shall identify the activities and items to
which it|applies. The program shall provide control
over actiyities affecting quality to an extent consistent
with theif importance. The program shall include moni-
toring acfivities against acceptance criteria in a manner
sufficientlto provide assurance that the activities affecting
quality aije performed satisfactorily. The program shall be
established at the earliest time consistent with the sched-
ule for agcomplishing the activities.

The prpgram shall provide for the planning and accom-
plishment of activities affecting quality under suitably
controllefl conditions. Controlled conditions include the
use of appropriate equipment, suitable environmental
conditions for accomplishing the activity, and assurance
that prergquisites for the given activity have been satis-
fied. The |program shall provide for any special controls§,
processes, test equipment, tools, and skills to attain.the
required puality of activities and items and for verifieation
of that quiality. The organization shall establish and imple-
ment prdcesses to detect and correct quality problems.

(b) THe program shall provide for-indoctrination,
training,|and qualification as necessary of personnel
performing or managing activities affecting quality to
ensure that suitable proficiengy\is“achieved and main-
tained.

(c) Management shall regularly assess the adequacy
and effedqtive implementation of the quality assurance
program,

200 INQOCTRINATION AND TRAINING

Indoctfination and training shall be commensurate

standards, regulatory commitments, company-pyoce-
dures, and quality assurance program requirements.

202 Training

The need for a formal training program for pers¢nnel
performing or managing activities-affecting quality|shall
be determined. Training shall‘bé,provided, if need¢d, to
achieve initial proficiency, mfaintain proficiency, and 4dapt
to changes in technology;,methods, or job responsibilities.
On-the-job training shall be used if direct hands-on dppli-
cations or experience-is needed to achieve and maiptain
proficiency.

300 QUALIFICATION REQUIREMENTS

Theesponsible organization shall designate ghose
activities that require qualification of personnel and
the minimum requirements for such personnel] The
pesponsible organization shall establish written pfoce-
dures for the qualification of personnel, and for the agsur-
ance that only those personnel who meet the
requirements are permitted to perform these activjities.

Specific qualification requirements for persgnnel
performing nondestructive examination, inspedtion,
and tests to verify quality, and auditing are specifipd in
paras. 301 through 304 of this Requirement.

301 Nondestructive Examination (NDE)

This paragraph specifies requirements for the qyalifi-
cation of personnel who perform radiographic (RT),
magnetic particle (MP), ultrasonic (UT), liquid peneftrant
(PT), electromagnetic (ET), neutron radiographic {NR),
leak testing (LT), acoustic emission (AE), and vjisual
testing (VT) to verify conformance to the specified re-
quirements. The American Society of Nondestructive
Testing (ASNT) Recommended Practices or Standards

with scope, complexity, 1Importance ol the actvities,
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

provide acceptable qualification requirements for NDE
personnel. Applicable Codes and Standards or design
criteria controlling the qualification of NDE personnel
shall be utilized to establish the applicable ASNT qualifi-
cation requirement and edition or to specify an equivalent
alternative requirement.
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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 of

cap hilitvy in accordance with the requirements of

PART I, REQUIREMENT 2

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 demonstrate the
following:

(a) independence from the functional areas being
assessed

(b) planning that establishes the scope of the activities

sectipn 200 of this Requirement. If during this evaluation
or atjany other time, it is determined by the responsible
orgapization that the capabilities of an individual are not
in acfordance with the qualification requirements speci-
fied for the job, that person shall be removed from that
activjty until such time as the required capability has been
demg¢nstrated. Any person who has not performed inspec-
tion ¢r testing activities in the qualified area for a period of
1 yr [shall be reevaluated.

303 |Lead Auditor

Thie Lead Auditor organizes and directs audits, reports
audit findings, and evaluates corrective action. An indivi-
dual shall meet the requirements of paras. 303.1 through
303.4 ofthis Requirement prior to being designated a Lead
Auditor. Lead Auditors shall maintain proficiency in accor-
dancg with the requirements of para. 303.5 or requalify in
accordance with the requirements of para. 303.6, as ap-
plicaple.

30B.1 Communication Skills. The prospective(liead
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 necessany to assure auditing
competence including

(a] knowledge and understanding of this Standard and
other nuclear-related codes, standards, regulations, and
regulatory guides, as applicable

(b) general structureof quality assurance programs as
a whiole and applicable elements as defined in this Stan-
dard

(c] auditingtechniques of examining, questioning,
evalyiatingand reporting; methods of identifying and
following“up on corrective action items; and closing

and associated evaruation Criterta
(c) performance by technically qualified and experi-
enced personnel
(d) results that are documented aid regorted to
management
(e) appropriate corrective action initiated and tracked
to resolution
Such participation shall be subject to review ahd accep-
tance by the organizatienresponsible for qualjty assur-
ance audits and/or ‘the certifying authority| prior to
their use for qualification.

303.4 Examination. Prospective Lead Audifors shall
pass an exdmination that evaluates the compiehension
of and ability to apply the body of knowledge |dentified
in parax303.2(a) through para. 303.2(d). The exdmination
may b&'oral, written, practical, or any combinatiojn thereof.

303.5 Maintenance of Proficiency. Lead Audjtors shall
maintain their proficiency through one or mdre of the
following:

(a) regular and active participation in the audjt process

(b) review and study of codes, standards, prpcedures,
instructions, and other documents related tp quality
assurance program and program auditing

(c) participation in training program(s)

Based on annual assessment, management mfily extend
the qualification, require retraining, or require [requalifi-
cation.

303.6 Requalification. Lead Auditors who fail to main-
tain their proficiency for a period of 2 yr or njore shall
require requalification. Requalification shal| include
retraining in accordance with the requirements of
para. 303.2 of this Requirement, reexamination|in accor-
dance with para. 303.4 of this Requirement, and partici-
pation as an Auditor in at least one nucleaf quality
assurance audit.

out
(d) planning audits of activities affecting quality
(e) on-the-job training to include applicable elements
of the audit program

B PR o« S I
uuiIt llllulllsb

303.3 Audit Participation. Prospective Lead Auditors
shall participate in a minimum of five quality assurance
audits within a period of time not to exceed 3 yr prior to
the date of qualification, one of which shall be a nuclear
quality assurance audit within the year prior to qualifica-
tion.

304 Auditors

Auditors are participants in an audit. Auditors shall
have, or be given, appropriate training or orientation
to develop their competence for performing audits.
Competence of personnel for performance of the
various auditing functions shall be developed by one
or more of the following methods:
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(a) orientation to provide a working knowledge and
understanding of this Standard and the auditing organiza-
tion’s procedures for implementing audits and reporting
results.

(b) general and specialized training in audit perfor-
mance 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,

ASME NQA-1-2019

tive evidence regarding the type(s) and content of the
examination(s) shall be retained by the employer in accor-
dance with the requirements of section 500 of this
Requirement.

401 Inspection and Test Personnel

Additional requirements to those listed in para. 400
shall include the following:
(a) education

questionifg, evaluating, and doCUmenting Speciiic audit
items angl methods of closing out audit findings.

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

305 Tedhnical Specialists

The repponsible auditing organization shall establish
the qualifications and requirements for use of technical
specialists to accomplish the auditing of quality assurance
programg.

400 RECORDS OF QUALIFICATION

The qualification of inspection, test, and Lead Auditor
personngl shall be certified in writing and include the
following information:

(a) enlployer’s name

(b) iddgntification of person being certified

(c) actjvities certified to perform

(d) signature of employer’s designated representative

In addition to the requirements above, specific requiire-
ments fof each qualification/certification that-are'to be
certified [in writing are specified in paras. 401~and 402
of this R¢quirement.

The empployer may delegate qualification examination
activities|to an independent certifying)agency but shall
retain regponsibility for conformance’of the examination
and its administration. Integrity. of the examination shall
be maintfained by the employer or certifying agency
through dppropriate confidentiality of files and, where ap-
plicable, proctoring of’examinations. Copies of the objec-

(b) work experience

(c) training

(d) demonstration of capabilities

(e) date of certification/recertification

(f) any special physical requirements needed in the
performance of each activity, including the neefl for
initial and subsequent physical éxamination

(g) certification expiration

402 Lead Auditor Personnel

Additional requirenyents to those listed in paral 400
shall include the €ollowing:

(a) education

(b) work eXperience

(c) training

(d) audit participation

(é)-examination results

(f)” date of certification/recertification

(g) annual assessment of proficiency maintenange

500 RECORDS

Records of indoctrination and training shall includg one
or more of the following:

(a) attendance sheets

(b) training logs

(c) personnel training records

The employer shall establish and maintain records for
indoctrination and training, Auditor and Lead Aufitor
qualification and requalification, and inspection and
test personnel qualification and requalification.



https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

(19)

ASME NQA-1-2019

PART I, REQUIREMENT 3

REQUIREMENT 3
Design Control

100 (GENERAL

The design shall be defined, controlled, and verified.
Design inputs shall be specified on a timely basis and
tranglated into design documents. Design interfaces
shall be identified and controlled. Design adequacy
shall be verified by individuals other than those who
designed the item or computer program. Design
changes shall be governed by control measures commen-
surafe with those applied to the original design.

200 |DESIGN INPUT

Applicable design inputs shall be identified and docu-
mented, and their selection reviewed and approved. The
design input shall be specified to the level of detail nec-
essary to permit the design activities to be carried outin a
corr¢ct manner and to provide a consistent basis for
making design decisions, accomplishing design verifica-
tion measures, and evaluating design changes.

300 |DESIGN PROCESS

(a] Theresponsible design organization shall prescribe
and flocument the design activities to the‘level of detail
necepsary to permit the design process te be carried outin
a cofrect manner, and to permit/Verification that the
design meets requirements. Design documents shall
supgort facility design, construction, and operation.
Appiopriate quality standands shall be identified and
documented, and their selection reviewed and approved.

(b] The design methods, materials, parts, equipment,
and processes that\are essential to the function of the
itemp shall beselected and reviewed for suitability of
application. Applicable information derived from experi-
ence| as setforth in reports or other documentation, shall
be made_available to cognizant design personnel.

400 DESIGN ANALYSES

Design analyses shall be sufficiently detailed spch thata
person technically qualified in the subject can rgview and
understand the analyses and verify~the adequdcy of the
results without recourse to thé originator.

401 Use of Computer Programs

Each computer program used for design analysis shall
be accepted for use afid controlled by applying the appli-
cable requirements of Parts I and II prior to upe, or the
computer prégram’s results shall be independently veri-
fied with,the/design analysis for each application.

The.acceptance of controlled computer programs used
for design analysis, and verification methods dpplied to
theresults of unproven programs, shall meet the following
requirements:

(a) The computer program, or the verification method
applied to the computer program results, shall pe shown
to produce correct solutions for the applied mathematical
model within defined limits for each parameter gmployed.

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

402 Documentation of Design Analyses

Documentation of design analyses shall in¢lude the
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 asspmptions
that must be verified as the design proceeds

(e) identification of any computer calg¢ulation,
including identification of the computer type, fomputer

(C The final desian-shall
=3

(1) be relatable to the design input by documenta-
tion in sufficient detail to permit design verification.

(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.

program name, and revision, inputs, outputs, evidence

of or reference to computer program verification, and

the bases (of reference thereto) supporting application

of the computer program to the specific physical problem
(f) review and approval
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500 DESIGN VERIFICATION

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

be from the -same organization This verification may

ASME NQA-1-2019

501.1 Design Reviews. Design reviews shall provide
assurance that the final design is correct and satisfactory
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
activity adequately described and reasonable? Where nec-
essary, are the assumptions identified for subsequent
reverifications when the detailed design activities are

be perfoimed by the originator’s supervisor, provided
(1) the supervisor did not specify a singular design
approachor rule out certain design considerations and did
not establish the design inputs used in the design; or
(2) the supervisor is the only individual in the orga-
nization fompetent to perform the verification.
Curspry supervisory reviews do not satisfy the intent
of this Standard.

(b) Design verification shall be performed prior to
releasing the design for procurement, manufacture,
construcfion, or use by another design organization,
except where this timing cannot be met, such as when
insufficignt data exist. In those cases, the unverified
portion df the design shall be identified and controlled.
In all cages the design verification shall be completed
prior to felying upon the component, system, structure,
or compuyter program to perform its function.

(c) Ifthe design is modified to resolve verification find-
ings, the modified design shall be verified prior to release
or use.

(d) Extent of Design Verification. The extent of the
design vqrification shall be a function of the importance
to safety, [the complexity of the design, the degree.of-stan-
dardizatipn, the state of the art, and the similarity with
previously proved designs. Where the design has been
subjected to a verification process insaccordance with
this Part|(Part I), the verification pfocess need not be
duplicatgd for identical designs/However, the applic-
ability of standardized or previpusly proven designs,
with respect to meeting peftihent design inputs, shall
be verified for each application. Known problems affecting
the stanglard or previously proved designs and their
effects o1] other features’shall be considered. The original
design and associdted verification documentation shall be
referencgd in records of subsequent application of the
design.

completedr

(c) Were appropriate design methods and ¢omj
programs used?

(d) Were the design inputs correctly incorporated
the design?

(e) Isthe design output reasonablecdmpared to dgsign
inputs?

(f) Arethenecessary designinputs for interfacing
nizations specified in the d€sign documents
supporting procedures or-ifstructions?

(g) Have suitable anaterials, parts, processes
inspection and testing)criteria been specified?

uter

into

hrga-
r in

and

501.2 Alternate Calculations. Alternate calculafions
shall use altérnate methods to verify correctness df the
original calculations or analyses. The appropriatgness
of assumptions; input data used; and the computer
prograim, its associated computer hardware|and
system software, or other calculation method psed
shall also be reviewed.

501.3 Qualification Tests. Testing shall demonstrate
adequacy of performance under conditions that simulate
the most adverse design conditions. Operating modep and
environmental conditions shall be considered in deter-
mining the most adverse conditions. Where the t¢st is
intended to verify only specific design featureg, the
other features of the design shall be verified by ¢ther
means. When tests are being performed on moddls or
mockups, scaling laws shall be established and verjified.
The results of model test work shall be subjeft to
error analysis, where applicable, prior to use im the
final design.

600 CHANGE CONTROL

(a) Changes to design inputs, final designs, [field
changes, and temporary and permanent modificafions
to operating facilities shall be justified and subidct to

501 Methods

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

(a) design reviews

(b) alternate calculations

(c) qualification testing

10

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, maintenance,
test, surveillance, and inspection activities. Changes shall
be approved by the same affected groups or organizations
that reviewed and approved the original design docu-
ments. When the organization originally responsible
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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 orga-
nization. The design organization approving the change
shall have demonstrated competence in the specific
design area of interest and have an adequate under-
standing of the requirements and intent of the original
design.

(b) When a design change is approved other than by

PART I, REQUIREMENT 3

601.6 Measures shall be established and implemented
to ensure that proposed changes to the configuration 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
required prior to implementation of a change to the

revigtom to the affected desIgM dOCUIMENTS, MEasures
shall be established to incorporate the change into
thes¢ documents, where such incorporation is appro-
priate.

(]
beca
verif
as ng

Where a significant design change is necessary
ise of an incorrect design, the design process and
cation procedure shall be reviewed and modified
cessary.

601 |Configuration Management of Operating

Facilities

Prpcedures implementing configuration management
requjrements shall be established and documented at
the ¢arliest practical time prior to facility operation.
These procedures shall include the responsibilities and
authprity of the organizations whose functions affect
the ¢onfiguration of the facility including activities
such|as operations, design, maintenance, construction,
licenking, and procurement.

.1 Configuration management requirements_shall
e measures to ensure changes that may affect the

configuration.

desigi Dases.

be docu-
hnd other
s of the

601.9 The configuration of the facility-shall
mented in drawings, specifications, procedures,
documents that reflect the operational stat
facility. The process used to controlthe current revision
and issuance of these documents_shall take intp account
the use of the document and the need for rgvision in
support of operation.

700 INTERFACE CONTROL

Interface conttols shall include assignment df respon-
sibility and-establishment of procedures among partici-
pating d@sign organizations for review, approval,
releaseydistribution, and revision of documents|involving
designinterfaces.

Design information transmitted across interfhces shall
identify the status of the design information or document
provided, and identify incomplete items thaf require
further evaluation, review, or approval. Where|it is nec-
essary to initially transmit design information ogfally or by
other informal means, the transmittal shall be donfirmed
promptly by a controlled document.

800 SOFTWARE DESIGN CONTROL

The requirements of Part II, Subpart 2.7, Qual
ance Requirements for Computer Software for Nuclear
Facility Applications, apply to computer $oftware
design control and shall be used instead of section
200, Design Input; section 300, Design Process; section
500, Design Verification; and section 600, Changp Control.

ty Assur-

900 DOCUMENTATION AND RECORDS

Design documentation and records shall in
only final design documents, such as drawings dnd speci-
fications, and revisions to those documents, but 4lso docu-

lude not

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

11

mentation 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 GEIIIERAL

Applicable design bases and other requirements neces-
sary to agsure adequate quality shall be included or refer-
enced in documents for procurement of items and
services.|To the extent necessary, procurement docu-
ments shall require Suppliers to have a quality assurance
program |consistent with the applicable requirements of
this Standlard.

200 CONTENT OF THE PROCUREMENT
DOCUMENTS

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

201 Scope of Work

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

202 Tedhnical Requirements

Technjcal requirements shall be specified\in the
procurement documents. These requirements-shall be
specified| as appropriate by reference to.specific draw-
ings, spegifications, codes, standards, régulations, proce-
dures, o1 instructions, including revisions thereto that
describe| the items or services(to be furnished. The
procuremient documents shall identify appropriate test,
inspectign, and acceptance\criteria for determining
acceptabllity of the itemrorservice.

203 Quality Assurance Program Requirements

Qualityf assurance program requirements shall be speci-
fied in thp procurement documents. These requirements
shall be cpnsistent with importance and/or complexity of

designated representative, and others authorized’by the
Purchaser.

205 Documentation Requirements

The procurement documents shdll)identify the docu-
mentation required to be submitted for informgtion,
review, or approval by thefPurchaser. The tinpe of
submittal shall also be established. When the PurZIaser
requires the Supplier te.maintain specific recordg, the
retention times and disposition requirements shdll be
prescribed.

206 Nonconformances

The procurement documents shall specify the Pufcha-
ser’s requirements for the Supplier’s reporting of nonpcon-
formances.

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 reqpired
for ordering these parts or assemblies.

300 PROCUREMENT DOCUMENT REVIEW

A review of the procurement documents, and chgnges
thereto, shall be made and documented prior to awdrd to
assure that documents transmitted to prospeftive
Supplier(s) include appropriate provisions to agsure
that items or services will meet the specified require-
ments.

Technical or quality assurance program changes fnade
as aresult of bid evaluations or negotiations shall be incor-
porated into the procurement documents prior to [their
issuance to the Supplier.

Procurement document review shall be perform

d by

the item or service being procured. The procurement
documents shall require the Supplier to incorporate
appropriate quality assurance program requirements
in subtier procurement documents.

204 Right of Access

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

12

personnel who have access to pertinent information and
who have an adequate understanding of the requirements
and intent of the procurement documents.

400 PROCUREMENT DOCUMENT CHANGES

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

100

GENERAL

Agtivities affecting quality and services shall be
pres¢ribed by and performed in accordance with docu-
menfed instructions, procedures, or drawings that
include or reference appropriate quantitative or qualita-
tive ficceptance criteria for determining that prescribed

activ
activ]

ities have been satisfactorily accomplished. The
ty shall be described to a level of detail commensu-

PART I, REQUIREMENT 5

rate with the complexity of the activity and‘thp need to

assure consistentand acceptable results, The rieg
level of detail in, written procedures or instruct
be determined based upon complexity of the

d for, and
ons shall
task, the

significance of the item or actjvity, work environment,

and worker proficiency and eapability (ed
training, experience).

ucation,

13
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REQUIREMENT 6
Document Control

100 GEIIIERAL

The pr
specify d
affecting
drawings
ments ar
changes
approved

200 DO

The fo
and chan|
(a) the
(b) the
for use a
(c) the
prepara
controlle
(d) the
complete
(e) an

used

eparation, issue, and change of documents that
uality requirements or prescribe activities
quality such as instructions, procedures, and
shall be controlled to ensure that correct docu-
e being employed. Such documents, including
thereto, shall be reviewed for adequacy and
for release by authorized personnel.

CUMENT CONTROL

lowing controls shall be applied to documents
oes thereto:

identification of controlled documents
specified distribution of controlled documents
[ the appropriate location

identification of individuals responsible for the
ion, review, approval, and distribution of
l documents

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

ethod to ensure the correctdocuments arebeing

300 DOCUMENT CHANGES
301 Major Changes

Changes to documents, other than;those defing
minor changes, are considered major)¢hanges and
be reviewed and approved by the*same organiza
that performed the original review and appr
unless other organizationstare specifically design|
The reviewing organizatien-shall have access to pert,
background data or information upon which to base
approval.

302 Minor Changes

Minor, changes to documents, such as inconsequg
editorjal corrections, shall not require that the re
documents receive the same review and approv
the original documents. To avoid a possible omi
of a required review, the type of minor changes
do not require such a review and approval an

d as
shall
fions
oval
hted.
nent
their

ntial
ised
al as
sion
that
| the

persons who can authorize such a decision shall be

clearly delineated.

14
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REQUIREMENT 7
Control of Purchased Items and Services

100 (GENERAL

THe procurement of items and services shall be
controlled to ensure conformance with specified require-
ments. Such control shall provide for the following as
apprppriate: source evaluation and selection, evaluation
of objjective evidence of quality furnished by the Supplier,
sourfe inspection, audit, and examination of items or
services upon delivery or completion.

200 SUPPLIER EVALUATION AND SELECTION

Prjor to award of a contract, the Purchaser shall eval-
uate fthe Supplier’s capability to provide items or services
in acfordance with the requirements of the procurement
docljlments. Supplier evaluation and selection and the
resullts therefrom shall be documented and shall
include one or more of the following:

(a) Supplier’s history of providing an identical or
similar 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 be objectively evaluated and/may include
current third-party certificates that-recognize the
Suppllier’s quality assurance program«{QAP) or other tech-
nical| certifications.

(c) Supplier’s technical and quality capability as deter-
mingd by a direct evaluation'\of the facilities, personnel,
and the implementation ef\the Supplier’s QAP.

300 |BID EVALUATION

If bids are saolicited, the bid evaluation shall include a
detefmination/of the Supplier’s capability to conform to
the t¢chnical'and quality assurance requirements. Prior to
the award.of the contract, the Purchaser shall resolve or

controls shall provide for the acquisition, prl‘ucessing,
and recorded evaluation of the quality dssurance, tech-
nical, inspection, and test documentation| or data
against acceptance criteria.

500 ACCEPTANCE OF ITEM OR SERVICE
501 General

Prior to offering the.item or service for acceptance, the
Supplier shall verify‘that the item or service bg¢ing furn-
ished complies with the procurement requirements. The
extent of th€'verification activities by the Purchpser shall
be a function of the relative importance, complg¢xity, and
quantity of the item or services procured|and the
Supplier’s quality performance. Where required by
cade, regulation, or contract requirement, docimentary
evidence that items conform to procurement| require-
ments shall be available at the nuclear fadility site
prior to installation or use.

502 Methods of Acceptance

Purchaser methods used to accept an item dr service
from a Supplier shall be a Supplier Certificate qf Confor-
mance, source verification, receiving inspectior, or post-
installation test at the nuclear facility sfite, or a
combination of these methods.

503 Certificate of Conformance

When a Certificate of Conformance is ysed, the
minimum criteria of (a) through (f) shall be mlet.

(a) The certificate shall identify the purchased material
or equipment, such as by the purchase order jumber.

(b) The certificate shall identify the specific| procure-
ment requirements met by the purchased material or
equipment, such as codes, standards, and other gpecifica-

obtaln—commitments to resolve nnqrrnpfah]n technical

and quality assurance conditions resulting from the bid
evaluation.

400 CONTROL OF SUPPLIER-GENERATED
DOCUMENTS

Controls shall be implemented to ensure that the
submittal and evaluation of Supplier-generated docu-
ments and changes are accomplished in accordance
with the procurement document requirements. These

tions. This may be accomplished by mncluding a list of the
specificrequirements or by providing on-site, a copy of the
purchase order and the procurement specifications or
drawings, together with a suitable certificate. The
procurement requirements identified shall include any
approved changes, waivers, or deviations applicable to
the subject material or equipment.
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(c) The certificate shall identify any procurement re-
quirements that have not been met, together with an
explanation and the means for resolving the nonconfor-
mances.

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

(e) ThfTer
to be followed in
istrative

T SYSTCTT :
filling out a certificate and the admin-
brocedures for review and approval of the certi-
ficates, shall be described in the Purchaser’s or Supplier’s
quality a$surance program.

(f) Mepns shall be provided to verify the validity of
Supplier fertificates and the effectiveness of the certifica-
tion syst¢m, such as during the performance of audits of
the Supplier orindependentinspection or test of the items.
Such verification shall be conducted by the Purchaser at
intervals|commensurate with the Supplier’s past quality
nce.

ensional, physical, and other characteristics
dom/from shipping damage
(e) clebnliness

ASME NQA-1-2019

507 Acceptance of Services Only

In cases involving procurement of services only, such 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
i i i i onformanceto the
procurement document requirements

600 CONTROL OF SUPPLIER
NONCONFORMANCES

through (e).
(a) evaluation of noneonforming items.

following, shall be submitted to the Purchaser for appfoval
of the recommended disposition:
(1) technical or material requirement is violaged
(2) requirement in Supplier documents, which has
been approved by the Purchaser, is violated
(3) nonconformance cannot be corrected by donti-
nuation of the original manufacturing process ¢r by
rework
(4) theitem does not conform to the original require-
ment even though the item can be restored to a condition
such that the capability of the item to function is ynim-
paired
(c) Purchaser disposition of Supplier recommendation.
(d) verification of the implementation of the disposi-
tion.
(e) maintenance of records of Supplier-submftted
nonconformances.

700 COMMERCIAL GRADE ITEMS AND SERVICES

When dedication is used for accepting commgrcial

Receiving inspection shall be coordinated with review
of Supplier documentation when procurement documents
require such documentation to be furnished prior to
receiving inspection.

506 Postinstallation Testing

When postinstallation testing is used, pos-tinstallation
test requirements and acceptance documentation shall be
mutually established by the Purchaser and Supplier.

16

sladc ttemsor-—services—the requirenrents ofPart 11,
Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services, shall apply.

800 RECORDS
Records shall be established and maintained to indicate
the performance of the following functions:
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(a) supplier evaluation and selection

(b) acceptance of items or services

(c) supplier nonconformances to procurement docu-
ment requirements, including their evaluation and dispo-
sition

PART I, REQUIREMENT 7

17
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REQUIREMENT 8
Identification and Control of Items

100 GEIIIERAL

Contro
and acce
Identif]
documen
assures t

s shall be established to assure that only correct
bted items are used or installed.

cation shall be maintained on the items or in
ts traceable to the items, or in a manner that
nat identification is established and maintained.

200 IDENTIFICATION METHODS

201 Iten

Items

n Identification

f production (batch, lot, component, part) shall

be identified from the initial receipt and fabrication of

items up
tification
other pet

202 Phy

Physic
extent |
include,
etching,
(QR) cod

to and including installation and use. This iden-
shall relate an item to an applicable design or
tinent specifying document.

sical Identification

1 identification shall be used to the maximum
ossible. Physical identification methads
but are not limited to, written markings,
nffixing stickers with bar or quick response
s, stamping, and tags. Where physicalidentifica-

tion on the item is either impractical or insufficient,

physical
priate mg
shall be a
a clear a
function
ferred to
and shalll

beparation, procedural control,-6riother appro-
ans shall be employed. Identification markings
pplied using materials and-methods that provide
d legible identification-and do not degrade the
r service life of the iténi-Markings shall be trans-
each part of an identified item when subdivided
not be obliterated or hidden by surface treat-

ment or coating unless other means of identific
are substituted.

300 SPECIFIC REQUIREMENTS

301 Identification and Traceabitity of Items

When codes, standards, oryspecifications include
cific identification or traceability requirements (su
identification or traceability-of the item to applicable
ification and grade of“material; heat, batch, lot, pa
serial number; or specified inspection, test, or
records), the program shall provide such identific
and traceability control.

302 Limited Life Items

Items having limited calendar or operating life or d
shall be identified and controlled to preclude use of i
whose shelf life or operating life has expired.

303 Maintaining Identification of Stored Items

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

(a) provisions for maintenance or replaceme

htion

spe-
Ch as
Epec-
't, or
ther
htion

ycles
tems

enti-
bndi-

ht of

markings and identification records due to dagage

during handling or aging
(b) protection of identifications on items subjg
excessive deterioration due to environmental expo
(c) provisions for updating existing plant record

ct to
Kure
S
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REQUIREMENT 9
Control of Special Processes

PART I, REQUIREMENT 9

GENERAL

pcial processes that control or verify quality, such as
used in welding, heat treating, and nondestructive
lination, shall be performed by qualified personnel
qualified procedures in accordance with specified
rements.

PROCESS CONTROL

Special Processes

pcial processes shall be controlled by instructions,
edures, drawings, checklists, travelers, or other
opriate means. Special process instructions shall
de orreference procedure, personnel, and equipment
fication requirements. Conditions necessary for
plishment of the process shall be included. These
itions shall include proper equipment, controlled
meters of the process, specified environment, and
Fation requirements.

202 Acceptance Criteria

The requirements of applicable codés and s
including acceptance criteria for the process
specified or referenced in procedures or instry

203 Special Requirements

For special processes.not¢overed by existing
standards or where qualjty requirements specifi
those of existing codés or standards, the nece
quirements for gualifications of personnel, pr
or equipmentshall be specified or referenced
dures or jinstructions.

300. RESPONSIBILITY

[t'is the responsibility of the organization pe
the special process to adhere to the approved pr
and processes.

400 RECORDS

fandards,
shall be
Ictions.

odes and
bd exceed
ssary re-
bcedures,
in proce-

rforming
ocedures

Records shall be maintained as appropriate for the

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

juipment
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REQUIREMENT 10
Inspection

100 GEIIIERAL

Inspections required to verify conformance of an item
or activity to specified requirements or continued accept-
ability of|items in service shall be planned and executed.
Charactgristics subject to inspection and inspection
methods|shall be specified. Inspection results shall be
documepted. Inspection for acceptance shall be
performgd by qualified persons other than those who
performled or directly supervised the work being
inspected.

200 INSPECTION REQUIREMENTS

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

300 INSPECTION HOLD POINTS

If manldatory inspection hold points are required
beyond which work shall not proceed without the speeific
consent df the designated representative, the specifichold
points shall be indicated in appropriate doeuments.
Consent o waive specified hold points shall.be recorded
prior to cpntinuation of work beyond thedesignated hold
point.

400 INSPECTION PLANNING
401 PL

Characteristics to be inspected, methods of inspection,
and accejptance critéeria shall be identified during the
inspection planning process.

402 Sarppling

When process monitoring is used to verify qualilty, it
shall be performed by qualified personnel indeperldent
from the personnel performing the processicontrdls or
qualified automated means. Both inspection|and
process monitoring shall be provided\when quality|veri-
fication is inadequate without both.

600 FINAL INSPECTIONS

601 Resolution of Nonconformances

Final inspections shall include a records review df the
results and resglution of nonconformances identifigd by
prior inspections.

602 Inspection Requirements

Completed items shall be inspected for completeness,
markings, calibration, adjustments, protection from
damage, or other characteristics as required to verify
the quality and conformance of the item to specifigd re-
quirements.

603 Modifications, Repairs, or Replacements|

Any modifications, repairs, or replacements of items
performed subsequent to final inspection shall require
reinspection or retest, as appropriate, to verify acgept-
ability.

604 Acceptance
The acceptance of the item shall be approved by author-

ized personnel.

700 INSPECTIONS DURING OPERATIONS

Periodic inspections (e.g., in-service inspectionf) or
surveillances of structures, systems, or comporjents

Sampling procedures, when used, shall be based upon
standard statistical methods with engineering approval.

500 IN-PROCESS INSPECTION

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

shall be planned and executed to ensure the continued
performance of their required functions.

800 RECORDS

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

(a) item inspected

(b) date of inspection

(c) inspector
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(d) type of observation (f) reference to information on action taken in connec-
(e) results or acceptability tion with nonconformances

21
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REQUIREMENT 11
Test Control

100 GEIIIERAL

pquired to collect data such as for siting or design
verify conformance of an item or computer
to specified requirements, or to demonstrate
ry performance for service shall be planned
uted. Characteristics to be tested and test
to be employed shall be specified. Test results
ocumented and their conformance with test re-
ts and acceptance criteria shall be evaluated.

Testsr
input, to
program
satisfact
and exe
methods
shall be d
quiremer

200 TEST REQUIREMENTS

(a) Tept requirements and acceptance criteria shall be
provided|or approved by the responsible design organi-
zation. Rqquired tests (other than for computer programs)
including, as appropriate, prototype qualification tests,
productjon tests, proof tests prior to installation,
constructlion tests, preoperational tests, and operational
tests shall be controlled. Computer program tests
including, as appropriate, software design verification;
factory alcceptance tests, site acceptance tests, and in-
use testq shall be controlled. Required tests shall be
controllefl under appropriate environmental ¢onditions
using the¢ tools and equipment necessary ‘to conduct
the test i a manner to fulfill test requirements and accep-
tance criferia. The tests performed shall obtain the nec-
essary data with sufficient accuracy\for evaluation and
acceptange.

(b) Tept requirements and.aceeptance criteria shall be
based uppn specified requirements contained in applica-
ble desigh documents or other pertinent technical docu-
ments thpt provide appyoved requirements.

(c) Iftemporary changes to the approved configuration
of a facilify are réequired for testing purposes, approval by
the desigh authority is required prior to performing the
test.

performed. Prerequisites shall include the followix
applicable:

(1) calibrated instrumentation

(2) appropriate equipment

(3) trained personnel

(4) condition of test equipment-and the item
tested

(5) suitable environmental’conditions

(6) provisions for ddtayacquisition

(b) As an alternative\to (a), appropriate sectiops of

related documents,sitch as ASTM methods, Supplier
manuals, equipfwent maintenance instructionp, or
approved drawings or travelers with acceptance criteria,
may be used. Such documents shall include or be supple-
mentedwith appropriate criteria from (a) to agsure
adequate procedures for the test are used.

g, as

[0 be

400 COMPUTER PROGRAM TEST PROCEDURES

Requirements for computer program test procedures
are defined in Part II, Subpart 2.7, Quality Assurancp Re-
quirements for Computer Software for Nuclear Fakility
Applications.

500 TEST RESULTS

Test results shall be documented and maintained
results shall be evaluated by the responsible author
ensure that test requirements have been satisfied.

Test
ty to

600 TEST RECORDS

Test records shall be established and maintaing¢d to
indicate the ability of the item or computer progrdm to
satisfactorily perform its intended function or to meet
its documented requirements. Test records fvary
depending on the test type, purpose, and applicdtion,

but—shall—containthefollowinainformationdas a
t=) 7

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, adequate
instrumentation is available and used, appropriate tests
and equipment are used, and necessary monitoring is

22

minimum, 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

(e) results and acceptability
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(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 Require-
ments for Computer Software for Nuclear Facility Appli-
cations.

23
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REQUIREMENT 12
Control of Measuring and Test Equipment

100 GEIIIERAL bration or found to be out-of-calibration, shall be-tdgged
and/or segregated, or removed from service, ahd notjused
until ithas been recalibrated. Measuring or; testequipment
consistently found to be out-of-calibration shalll be
repaired or replaced.

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

303.1 Application. Measuring atid test equipment|shall

200 SELECTION be traceable to its application’dnd use.

Selectipn of measuring and test equipment shall be 303.2 Corrective Action;"'When measuring and test
based onlthe type, range, and accuracy needed to accom- equipment is lost, damaged, or found to be out-of-calibra-
plish the Fequired measurements for determining confor-  tion, the validity of preyious measurement, inspectign, or
mance to| specified requirements. test results, and‘the acceptability of items previgusly

inspected or tested shall be evaluated. This evaluption
300 CALIBRATION AND CONTROL shall be from*“at least the last acceptable calibratipn of
the M&TE:\The evaluation and resulting actions [shall
301 Caljbration be commensurate with the significance of the condjtion.

Measufing and test equipment shall be calibrated at 303.3 Handling and Storage. Measuring and| test
prescribdd times or intervals and whenever the accuracy equipment shall be properly handled and stored to main-
of the resilts obtained using the measuring and test equip- ~\ * taln accuracy.
ment is syispect. Calibration shall be against and traceable 303.4 Environmental Controls. Measuring and test
to certified equipment or reference standards having  equipment shall be used and calibrated in environnjents
known vilid relationships to nationally recognized-stan-  that are controlled to the extent necessary to ensurg that
dards, orfto international standards known to be’equiva-  the required accuracy and precision are maintainefl.
lent to ahd verified against corresponding nationally . .
recogniz¢d standards. Where no such-standards exist, 303.5 Precalibration Checks. Measuring and| test
the basis| for calibration shall be defified’ equipmentand reference standards submitted for calibra-

tion shall be checked and the results recorded beforg¢ any
302 Reference Standards required adjustments or repairs are made.

Referefce standards used\to’ calibrate measuring and 303.6 Status Indication. Measuring and test equip-
test equipment shall have 'a minimum accuracy four ment shall be Suitably marked, tagged, labeled, or other-
times greater than that of the measuring and test equip- wise identified to indicate calibration status and establish
ment being calibrated»This is to ensure that errors in the ~ traceability to calibration records.

referencq standards’contribute no more than one-fourth . ]
of the allqwable¢calibration tolerance. Where this 4:1 ratio 304 _Corr!merclal Devices )
cannot b¢ maintained, the basis for selection of the stan- Callbrat-lon anq control measures are not required for

dard in duestio dIrpe te dITy U Siom

omme al_eg pment.s h-as ers ape-measures,
levels, etc, if such equipment provides the required accuracy.
303 Control

Calibration procedures shall identify or reference 400 RECORDS
required accuracy and shall define methods and frequency 401 General
of checking accuracy. The calibration method and interval

of calibration shall be based on the type of equipment, Records shall be established and maintained to indicate
stability characteristics, required accuracy, intended calibration status and the capability of measuring and test
use, and other conditions affecting performance. equipment to satisfactorily perform its intended function.

Measuring and test equipment, which is overdue for cali-

24
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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 re-
quirements. The calibration record report shall include as
found calibration data when calibrated items are found to
be out of tolerance.

25
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REQUIREMENT 13
Handling, Storage, and Shipping

100 GENERAL

Handlipg, storage, cleaning, packaging, shipping, and
preservation of items shall be controlled to prevent

damage

loss and to minimize deterioration. These activ-

ities shall be conducted in accordance with established

work an
tions, sh
ments o}
the activ

inspection instructions, drawings, specifica-
pment instructions, or other pertinent docu-
procedures specified for use in conducting

ty.

200 SPECIAL REQUIREMENTS

When |
shock abs
tive envi
moisture
specified

300 PR(

When
high-val
storage,
used.

equired, special equipment (such as containers,
orbers, and accelerometers) and special protec-
onments (such as inert gas atmosphere, specific
content levels, and temperature levels) shall be
and provided and their existence verified.

DCEDURES

required for critical, sensitive, perishable,or
e items, specific procedures for handling,
backaging, shipping, and preservation.'shall be

400 TOOLS AND EQUIPMENT

Special handling tools and equipment shall be ut
and controlled where necessary to ensure safg
adequate handling. Special handling tools and equip
shall be inspected and tested in ac¢ordance with p
dures at specified time intervals or prior to use.

500 OPERATORS

Operators of special handling and lifting equip
shall be experienced(or trained in the use of the e
ment.

600 MARKING OR LABELING

lized
and
ment
Foce-

ment
uip-

Marking or labeling shall be utilized as necessafy to

adeglately maintain and preserve the item, including
cation of the presence of special environments or the
for special controls.

indi-
need
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REQUIREMENT 14
Inspection, Test, and Operating Status (19)

100 (GENERAL 200 AUTHORITY

Thie status of inspection and test activities shall be iden- The authority for application and remé6yat of satus indi-
tified either on the items or in documents traceable to the cators shall be specified.
item$ where itis necessary to ensure that required inspec-
tiongand tests are performed and to ensure that items that 300 STATUS INDICATION
havelnot passed the required inspections and tests are not
inadyertently installed, used, or operated.

The operating status of nuclear facility structures,
systdms, and components shall be identified to prevent
inadyertent operation.

Status indication shall be/maintained through physical
means such as tags, markings, labels, stamps)| or other
suitable methods toprevent inadvertent insftallation,
use, or operation

27
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REQUIREMENT 15
Control of Nonconforming Items

100 GEIIIERAL

Items that do not conform to specified requirements
shall be fontrolled to prevent inadvertent installation
or use. Cdntrols shall provide for identification, documen-
tation, evpluation, segregation when practical, and dispo-
sition of|nonconforming items, and for notification to

affected ¢rganizations.

NTIFICATION

and controlling the item as nonconforming in an electronic
system. Ifidentification of each nonconforming item is not
practicalthe container or the package containing the item
shall be iflentified. The identification method shall not be
detrimental to the item.

300 SEGREGATION

(a) Nanconforming items shall be segregated, when
practical |by placing them in a clearly identified and desig-
nated hold area until properly dispositioned.

(b) When segregation is impractical or impossible due
to physi¢al conditions such as size, weight, or access
limitatiopns, other precautions shall(bevemployed to
prevent inadvertent use of a noncorforming item.

400 DISPOSITION
401 Cor

Noncopforming items shall be evaluated and recom-
mended ¢lispositiens, shall be proposed. Further proces-
sing, deliyery, installation, or use of a nonconforming item
shall be|controlled pending the evaluation and an
approved disposition by authorized personnel.

trol

402 Responsibility and Authority

The responsibility and authority for the evalwation and
disposition of nonconforming items shall be defjned.
Responsibility for the control of futther procesjsing,
delivery, installation, or use of nonconforming ifems
shall be designated in writing.

403 Personnel

Personnel performing-evaluations to determjne a
disposition shall have:

(a) demonstrated competence in the specific area
are evaluating;

(b) an adequate understanding of the requirements;
and

(c) access to pertinent background information.

they

404" Disposition

A disposition, such as use-as-is, reject, repair, or repvork
of nonconforming items shall be made and documented.
Technical justification for the acceptability of a nofcon-
forming item dispositioned as repair or as use-as-is|shall
be documented. Nonconformances to design reqire-
ments dispositioned as use-as-is or repair shafll be
subject to design control measures commensurate|with
those applied to the original design. Required as{built
records shall reflect the use-as-is or repair conditipn.

405 Reexamination

Reworked items shall be reexamined in accordance
with applicable procedures and with the original agcep-
tance criteria.

Repaired items shall be reexamined in accordance
applicable procedures and with the original accep
criteria unless the disposition has established alte
acceptance criteria

with
ance
'nate

28


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019 PART I, REQUIREMENT 16

REQUIREMENT 16
Corrective Action

100 (GENERAL action taken to preclude recurrence. The identification,
cause, and corrective action for significant c¢nditions
adverse to quality shall be documented and [reported
to appropriate levels of management. Completion of
corrective actions shall be verified:

Codnditions adverse to quality shall be identified
promptly and corrected as soon as practicable. In the
case|of a significant condition adverse to quality, the
causg¢ of the condition shall be determined and corrective

29
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REQUIREMENT 17
Quality Assurance Records

100 GEIIIERAL

The coptrol of quality assurance records shall be estab-
lished copsistently with the schedule for accomplishing
work actjvities. Quality assurance records shall furnish
documentary evidence that items or activities meet speci-
fied quality requirements. Quality assurance records shall
be identified, generated, authenticated, and maintained,
and theiy final disposition specified. Record control re-
quiremepts and responsibilities for these activities

shall be documented.

200 GENERATION OF RECORDS

(a) Re
(b) Re
activities
informat
(c) Re

cords shall be legible.

Cords shall be traceable to associated items and
and accurately reflect the work accomplished or
on required.

fords to be generated, supplied, or maintained
shall be|specified in applicable documents, such as
design specifications, procurement documents, test
procedures, and operational procedures.

300 AUTHENTICATION OF RECORDS

(a) Dofuments shall be considered valid tecords only if
stamped,|initialed, or signed and dated by'authorized per-
sonnel oif otherwise authenticated. Coyrections to docu-
ments shall be reviewed and appréved by the responsible
individugl from the originating or authorized organiza-
tion.

(b) Eldctronic documents shall be authenticated with
comparable information,as in (a), as appropriate

(1) with identification on the media or
(2) with authentication information contained
within o1f linkéd-to the document itself

400 CLASSIHHEAHON—————— 600 STORAGE

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

30

401 Lifetime Records

401.1 Lifetimerecords are those that meetone or
of the following criteria:

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

(b) those that would be of significant value in thain-
taining, reworking, repairingy{replacing, or modifying
an item

(c) those that wouldbe-of significant value in deter-
mining the cause of an‘accident or malfunction of an|item

(d) those that provide required baseline data for ipser-
vice inspections

more

mon-

401.2 Lifetime records are required to be maintgined
for the life.0f the particular item while it is installed in the
facilityor stored for future use.

402 Nonpermanent Records

Nonpermanent records are those required to §how
evidence that an activity was performed in accordance
with the applicable requirements but need notbe retgined
for the life of the item because they do not meet the criteria
for lifetime records. Nonpermanent records shall be rhain-
tained for the identified retention period.

500 RECEIPT CONTROL OF RECORDS

Each organization responsible for the receipt of re
shall designate a person or organization responsible for
receiving the records. The designee shall be resporsible
for organizing and implementing receipt controls for
permanent and temporary storage. Receipt conftrols
shall provide a method for identifying the redords
received, receipt and inspection of incoming recprds,
and submittal of records to storage.

ords

601 General

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

(1) natural disasters such as winds, floods, or fires
(2) environmental conditions such as high and low
temperatures and humidity
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(3) infestation of insects, mold, or rodents
(4) dust or airborne particles
(b) Activities detrimental to the records shall be
prohibited in the storage area.
(c) Access to the processing, storage, and retrieval of
records shall be limited to authorized personnel.
(d) Provisions shall be made to prevent damage from
harmful conditions (such as excessive light, stacking, elec-
tromagnetic fields, temperature, and humidity), as appli-

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

(a) Records shall be protected from damage or loss.
(b) Record controls shall provide for retrievability

cablgto tite SpeclIC Mmedld Utlllzed 10I' record storage.

602 | Facility Types

Thiere are two equally satisfactory methods of providing
stordge, single or dual.

.1 Single storage consists of a storage facility, vault,
, or container(s) with a minimum two-hour fire
. The design and construction of a single storage

on.

602.2 Dual facilities, containers, or a combination
ther¢of shall be at locations sufficiently remote from
each|other to eliminate the chance exposure to a simul-
tanegus hazard. Facilities used for dual storage are not
requjred to satisfy the requirements of para. 602.1, but
shalllmeet the requirements of para. 601.

603

W
sing,
cont
dual

Temporary Storage

nen temporary storage of records (such as for-proces-
review, or use) is required, the storage facility or
hiner shall provide a one-hour fire rating, unless
storage requirements of para. 602.2°are met.

within planned retrieval times based upon-tie record
type or content.

(c) The methods for record changes shall
mented.

(d) Provisions shall be established to ensurfe that no
unacceptable degradation of the electronic record
media occurs during the established retention|period.

(e) Provisions shall bemade to ensure that thle records
remain retrievable aftershardware, software) or tech-
nology changes.

(f) Provisionskshall be established to ensure the
following when‘records are duplicated or trdnsferred
to the same'media or to a different media for thepurposes
of mainténatice or storage:

(1)>duplication or transfer is appropriatelly author-

be docu-

ized
(2) record content, legibility, and retrievability are
maintained
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REQUIREMENT 18
Audits

100 GEIIIERAL

Audits| shall be performed to verify compliance to
quality apsurance program requirements, to verify that
performance criteria are met, and to determine the effec-
tiveness ¢f the program. These audits shall be performed
in accordance with written procedures or checklists by
personng¢l who do not have direct responsibility for
performing the activities being audited. Audit results
shall be :E:ocumented and reported to and reviewed by
responsible management. Follow-up action shall be
taken where indicated.

200 SCHEDULING

Audits| shall be scheduled in a manner to provide
coverag¢ and coordination with ongoing activities,
based on|the status and importance of the activity. Sched-
uled audits shall be supplemented by additional audits of
specific gubjects when necessary to provide adequate
coverage

A grac¢ period of 90 days may be applied to scheduled
audits anld annual evaluations of supplier performance.
When thle 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
performgd. If the activity is performeéd early, the next
schedule] date shall be based on_the date the activity
was actugflly performed.

201 Intérnal Audits

Exceptl where specifie/regulatory guidance exists or
Code restrictions apply,-organizations shall audit internal
activities|at the following intervals.

201.1 Nuclear‘Facilities Prior to Placing the Facility
Into Opefation: All applicable quality assurance program

the period may be extended 1 yr at a time beyengl the
2-yr interval based on the results of an annual eyaluption
of the applicable functional area and objective evidence
that the functional area activities are being satisfactorily
accomplished. However, the internal~audit interval[shall
not exceed a maximum of 4 yr.

201.3 Suppliers and OtherNuclear Support Orgahiza-
tions. All applicable quality assurance program elements
shall be audited at leastronce each year or at least|once
during the life of the activity, whichever is shorter| This
interval may be extended up to 2 yr based on the results of
an annual evaluation and objective evidence that the activ-
ities are being/satisfactorily accomplished in accordance
with the applicable quality assurance program elenjents.

202 External Audits

External audits (e.g., Supplier audits) sha|l be
performed on a triennial basis and supplementdd by
annual evaluations of the Supplier’s performance to deter-
mine if the regular schedule audit frequency shall be rhain-
tained or decreased or if other corrective actipn is
required. A continuous or ongoing evaluation of the
Supplier’s performance may be conducted in li¢u of
the annual evaluations, provided that the resulty 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 sfope,
requirements, audit personnel, activities to be audited,
organizations to be notified, applicable documents, s¢hed-
ule, and written procedures or checklists.

elements'strattbeauditedatteastomceeach yedr Or dt teast
once during the life of the activity, whichever 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,

L “Functional area” denotes activities such as engineering, construc-
tion, procurement, operations, maintenance, radiological protection,
chemistry, security, etc.

302 Personnel

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

An audit team shall be identified prior to the beginning
of each audit. This team shall contain one or more Audi-
tors, one being designated Lead Auditor who organizes
and directs the audit. The audit team shall have experience
or training commensurate with the scope, complexity, or
special nature of the activities to be audited.

PART I, REQUIREMENT 18

(c) summarize audit results, including a statement on
the effectiveness of the elements audited
(d) describe each audit finding

600 RESPONSE

Management of the audited organization or activity
shall investigate audit findings, schedule corrective
action, including measures to prevent recurrence of signif-

400 -PERFORMANCE icant canditions adverse ta r}n;\]ify and notify the appro-
. . priate organization in writing of action taken 01| planned.
El¢ Ipents sglected for au.dlt.shall .be evaluated against Audit responses shall be evaluated by or for'th¢ auditing
specified requirements. Objective evidence shall be exam- organization.
ined fo the depth necessary to determine if these elements

are Qeing implemented effectively. Conditions requiring
prompt corrective action shall be reported immediately
to mhnagement of the audited organization.

500 | REPORTING

THhle 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

700 FOLLOW-UP ACTION

Follow-up action shall be taken to verify that dorrective
action is accomplished astscheduled.
800 RECORDS

Audit records(shall include audit plans, audit reports,
written repliés; and the record of completion of dorrective
action.
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PART 1
QUALITY ASSURANCE REQUIREMENTS FOR
NUCLEAR FACILITY APPLICATIONS

100 PURPOSE

Part I pstablishes requirements for the development
and implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Requirements 1 through 18.

Part II |— this Part — contains additional quality assur-
ance reqyirements for the planning and conduct of specific
work activities under a Quality Assurance Program devel-
oped in afcordance with Part I. It is arranged by Subparts.

PartIIIfcontains guidance for implementing the require-
ments of|Parts I and II. It is arranged by Subparts.

Part IV|contains guidance for application of NQA-1 and
comparispns of NQA-1 with other quality requirements. It
is arranged by Subparts.

200 APPLICABILITY

When invoked by an organization, regulation;centract,
or other $pecifying document, the applicable Subparts of
Part II arg to be applied using a graded approach to any
structurg, system, component, activity, or organization
that is espential to the safe, reliable, and efficient perfor-
mance of|a nuclear facility and any activities independent
of a facilify that may affect performance (e.g., transporta-
tion of nulclear materials) of those activities. It is also to be
applied tp all phases of aniiclear facility life cycle (e.g.,
siting, dgsign, construction, operation, and decommis-
sioning) and related-activities (e.g., training, testing, soft-
ware depelopmefit or use). The Quality Assurance
Program|developed in accordance with Part I is to be
applied tp the-implementation of Part Il requirements.

INTRODUCTION

The organization implementing-this Part shalll be
responsible for complying with.the.specific requirejlents
for the specific work activity ‘described in the applifable
Subpart(s) in order to achieve quality results.

400 PLANNING AND PROCEDURES

401 Planning

A plan shall be developed outlining the work o be
perfornted’and the work procedures or instructions
requiféd to comply with the requirements of the
defined work scope.

Planning for activities such as fabrication, installgtion,
operation, modification, repair, maintenance, deconpmis-
sioning, inspection, testing, and software verificatiof and
validation shall include a review of structure, syst or
component design and procurement specifications, thate-
rials lists, drawings, construction work plans, and s¢hed-
ules to ensure that appropriate activities have peen
incorporated; that the work can be accomplished as gpeci-
fied; and that time and resources, plus training, are puffi-
cient to accomplish the work in accordance with the
specified requirements.

Planning shall define the operations to be perforjmed,
the systematic sequential progression of operationd, and
the overall measures to be used to preserve the qualjty of
the work.

402 Procedures

Procedures and work instructions identified dltring
planning shall be prepared. Preparation and approval

300 RESPONSIBILITY

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

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 assure
that the work is performed in accordance with the
latest approved information.

The documents shall include the following as applica-
ble:

(a) personnel safety and structure or facility protection
considerations

(b) precautions to be observed
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(c) workrequirements such as those included in speci-
fications, procedures, and instructions for performing 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

PART II, INTRODUCTION

sioning; supplementary objectives for inspection and
testing

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 associated

(i) TaeTmttficatton of TNSpection and test equIPIMENT and
relatpd calibration requirements including recalibration
date

1))

(k]

U]
nel

(m

(n

(O)

(v)

(a

analy
ware

sequence and frequency of activities for verification
acceptance criteria and methods for verification
responsibility and required qualifications of person-

approvals and authorizing or verifying signatures
specific document references

data or test report forms

information to be collected for facility records

processing inspection and test data and their
sis, evaluation, and final acceptance, including soft-
verification and validation

500 [DEFINITIONS

Ddfinitions unique to the activities described in Part II
are included in the section dealing with that activity. Defi-
nitiops generic to quality assurance activities are included
in Pafrt I, Introduction, section 400, Terms and Definitiens.

600 | MULTIUNIT FACILITY PROVISIONS

Fof construction, outage, or decommissi¢ning activities
in nyclear facilities where one or more units are already
operfting or has reached a stage where the fuel has been
loadg¢d in the facility and associated/systems energized,
the following measures shall be‘taken in addition to
the grovisions defined elsewhere in this Part.

601 |Planning and Preparation

In§tructions, proeedures, or drawings shall be prepared
to coptrol installatien, maintenance, modification, decom-
missjoning, iispection, and testing activities at areas of
interface between units. These instructions, procedures,
or drawirigs shall define the following, as applicable:

(althe areas of interface between units

nergized
b and that
r decom-
nonoper-
tified as

VVitll t}lC Uptl atius uuit(o) tllolt dal'T ClCLtl lbdll_y
or charged with pressurized or radioactive flaid
are in the vicinity of the construction, outage, d
missioning activity associated with the new or
ating unit shall be properly tagged or iden
energized or operational.

ctivities
bhall also

602.3 The documents associated with g
described in para. 602.2.ef this Introduction
include

(a) identificationiefthe equipment or system
para. 602.2 above‘that poses a potential hazard i
nity of current construction, outage, or decomn
activities

(b) idéntification of the potential hazard ofne
energized systems such as voltage, radiation 14
pressure, or temperatures

lefined in
h the vici-
issioning

ghboring
vel, fluid

602.4 Authorizations foraccesstoand workdtthe area
of interface between the new and existing unitp shall be
documented.

603 Installation

erected,
ment or

603.1 Suitable protective barriers shall b
where needed, to prevent damage to equij
systems associated with the existing unit(s).

603.2 When working in an area common tqg the new
and existing units, care shall be exercised to avpid inter-
ference with existing facilities, to maintain required sep-
aration (where appropriate) between the|systems
associated with existing and new units, and t¢ prevent
disturbing the operation of equipment or syst¢ms asso-
ciated with the existing unit(s); construction workers shall
be instructed with regard to the hazards pres¢nt.

604 Inspection

Inspection shall be performed to verify that the require-

(b) access control and authority for work at these inter-
face areas

(c) nature of potential hazards to or from the operating
equipment; precautions required to be taken during
installation, maintenance, modification, or decommis-

35

MeNts nave been satisiied and that the exisung facilities
are properly protected from construction activities.
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SUBPART 2.1
Quality Assurance Requirements for Cleaning of Fluid Systems
and Associated Components for Nuclear Facilities

100 GENERAL

This Sybpart provides amplified requirements for the
managenpent of cleaning and cleanness control of fluid
systems gnd associated components for nuclear facilities
during mpnufacturing, construction, repairs, and modifi-
cations. It supplements the requirements of Part I and
shall be @ised in conjunction with applicable sections of
PartI when and to the extent specified by the organization
invoking [this Subpart. The sensitivity to contaminants of
the systems/components involved should be considered
when sp{cifying cleanness requirements or invoking this
Subpart.

101 Definitions

The fo
uniform
used in t

lowing definitions are provided to ensure a
understanding of unique terms as they are
his Subpart.

acid cleaning: the removal of metal oxides by either disso=
lution of e oxide or undercutting the oxide by dissolution
of the bage metal with an acid solution.

alkaline dleaning: the removal of organic contaminants by
convertirlg them to an emulsion with an dlkaline solution
such as trisodium phosphate.

chelate fleaning: the removal of slightly soluble
compounds such as iron oxide, by ¢omplexing the metallic
ions withl organic chelating compounds such as ethylene
diamine fetra-acetic acid-(EDTA).

conditioning the addition of chemicals in low
htion to flush, rinse, or lay up water to inhibit

chemical
concentr
precipit

detrimental effects.

Cture
ami-

crevice: a narrow opening in a surface or an open jun
between mating surfaces in which solutions or con
nants can be trapped and not readily/removed dyiring
rinsing or flushing operations’\for example| the
annular spaces in threaded connections and socket agsem-

blies, tube-to-tubesheet joints;and tube-to-tube support
joints).
dead leg: an area that does not have flow during the

cleaning operation 61 that cannot be drained without
special provisionss

fluid: any gas er*liquid.

m at
ated

flushing: flewing fluid through a component or syste
adequate velocity to suspend and carry away anticij
contdniinants.

inaccessible area: an area or opening in an item that {s not

directly accessible for cleaning or inspection.
inhibitor: a chemical additive that retards some spgcific
chemical reaction.

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

mechanical cleaning: a method in which contamjnant
removal is accomplished solely by mechanical mgans,
including wiping, abrasive blasting, high pregsure

water jetting, brushing, sanding, grinding, and chipping.
pitting: surface defects resulting from localized corrdsion.

rinsing:
(a) filling and draining an item with water until sofuble

ion of:dissolved solids, corrosion, and other contaminants in the effluent water are reduced to jome
predetermined concentration; or

) ) ) (b) flowing water through the system or compdnent

cleaning: theTemoval ofany contaminants that might have until water-soluble contaminants in the effluent water

a deleterious effect on operation of the facility.

contamination: any unwanted or undesirable 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 oper-
ating environment, such as stainless steel, nickel-base
alloys, or cobalt-base alloys.

36

are reduced to some predetermined concentration.

rust: corrosion products consisting largely of iron oxide.
Such oxides may vary in color from red to black and may
form anything from aloosely 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
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quantities to be detected by Practice B, C, E, or F of ASTM
A262-13, Practices for Detecting Susceptibility to Inter-
granular Attack in Austenitic Stainless Steels.

solvent cleaning: removing contaminants with an organic
solvent.

200 GENERAL REQUIREMENTS

The work and quality assurance requirements for the
clearfirg of COMTPOTEITtS aITd SYSteIS aItd foT the o OO
their| cleanness shall be established in order to

(a) ensure the removal of deleterious contaminants

(b] minimize recontamination of cleaned surfaces

(c] minimize the cleaning required after installation,
repajr, or modification

The cleanness classification of each item shall be speci-
fied In accordance with para. 302 of this Subpart.

201 [Planning

Clganing and cleanness control activities for each phase
(marjufacturing, construction, modification, repair, etc.)
shall| be planned in accordance with the requirements
of thle Introduction to this Part (Part II). The plan(s)
shalll define the cleaning and inspection operations to
be uged, the system, the responsibilities of the parties
concerned for each operation, and the measures to be
employed to preserve the cleanness of cleaned surfaces.
In addition, planning shall consider the following factors,
as apjpropriate, recognizing that this list may neither be
complete nor applicable to each phase covered by Paxt II:

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

(b) facilities for filters and flushing and{dyain connec-
tiong in locations where dead legs are unavoidable

(c] design and installation of pipifig\in a manner that
minifnizes the necessity for installing temporary piping
during the cleaning operations;“such as dividing the
systgm into a number of separate cleaning circuits to facil-
itate|cleanability

(d] sequencing of installation operations to provide for

A

visugl inspection_of/inside surfaces of large diameter
pipirlg

(e] controlofinstallation operations so that piping and
components\that have already been installed are not
subjé¢ct to-contamination when subsequent installation
operftigns are performed

PART II, SUBPART 2.1

202.2 Preparation of the actual cleaning procedures 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, liquid
penetrants, weld fluxes, precleaning solutions, engi-
neering test fluids, and other process compounds that
Ayt eI ITTeNTioT r rtemtty applied to
ufacture,
installation, or use
(d) corrosiveness of cleaning solutions/in conptact with
the material of an item, particularly in the case ¢f dissim-
ilar metals and entrapment of cleaning solutiops
(e) chemical composition, concentration, andjtempera-
ture limits of cleaning sglutions to avoid defeterious
effects
(f) solution and metal temperatures, solution concen-
trations, velocity,cand contact times during clepning
(g) methods foy monitoring cleaning solutiop concen-
tration, températures, and velocities during|cleaning
operations
(h) identification of the items for which the pjjocedures
are to_be used
i) sequence of operations and methods [of filling
system circulation, draining, and flushing
(j) consideration should also be given to
(1) equipment isolation
(2) location of
(-a) temporary piping and valves
(-b) strainers
(-c) temporary equipment
(-d) connections for filling, flushing, rinsing, and
draining equipment
(k) activities to be prohibited or constraingd before,
during, and after cleaning operations
(1) methods for rinsing and neutralizing, inclyding esti-
mated number of rinses
(m) methods for verifying cleanness
(n) methods for drying and layup
(o) methods for protecting installed items thht are not
involved in the cleaning operation
(p) method of disposal of cleaning solution

203 Rectification of Unacceptable Cleamress

(f) adequacy of pumping and heating capacities when

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
verify cleanness of items shall be prepared in accordance
with the requirements of the Introduction to this Part.

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
performed 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 effectiveness of inhibi-
tors, if used. Solution temperatures shall be maintained
and controlled to ensure adequate cleaning and to
prevent cleaning agent decomposition and possible
damage to the item.

ASME NQA-1-2019

302.2 ClassB. Ahighlevel of cleanness as evidenced 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 accor-
dance with para. 7.2.1 of ASTM A380/A380M-13, Practice
for Cleaning and Descaling Stainless Steel Parts, Equip-
ment, and Systems, except light deposits of atmospheric
dust are permissible and shall show no evidence of dele-

& TETTOUS CONtaImination WiTern Subjected to the Wipe tgst of
300 CLEANNESS CRITERIA para.7.2.2 of ASTM A380/A380M-13. When visualiifpec-
ige . tion is impossible but surfaces are accessible)for wipe

301 Clepnness Classification tests, sufficient wipe tests in different areas\of the|item
The level of cleanness required for any particular appli- shall be made to evaluate the general eleanness [level
cation is ja function of the particular item under consid- of the surface. Scattered areas of rust are permisgible,
eration. The assignment of a cleanness classification shall ~ provided the aggregate area doesunot exceed 2 in.? in
consider [the following: any 1 ft* area (14 cm? per ¥000 cm?). Temper films
(a) th¢ function of the item to be cleaned and discolorations resultingfrom welding are acceptable.
(b) thg susceptibility of its materials of construction to (2) If flushing is the enly practical means for eyalu-
various forms of corrosion, including intergranular ating the cleanness of:internal surfaces, a 20-mesh|(850
cracking,|or stress corrosion cracking under fabrication, um, ASTM E11-09, Standard Specification for Woven|Wire
installatign, or operating conditions Test Sieve Cloths’@and Test Sieves) or finer filter (of the
(c) thd consequences of malfunction or failure of the equivalent) shall.be installed and the item flushed|with
item water or other fluid meeting the requiremengs of
(d) thq possibility of contaminants (introduced during ~ para. 304.0f this Subpart. The item shall be flushgd at
fabricatipn, storage, installation, repairs, or service) the design velocity (or other flow velocity if spegified

contributing to or causing such malfunction or failure

Four clpsses of surface cleanness (Classes A, B, C, and D)
with criteria for each are provided in this Subpart. The
cleannesg class or classes applicable to the item or specific
parts of the item shall be established and specified in the
applicablp drawings, specifications, or other appropriate
documents. Different cleanness classes may be assighed to
internal gnd external surfaces, or to different-parts of the
same itemn based on the cleanness needs.of-the specific
item. Guidelines for assigning cleannéss) classifications
are listed in Part III, Subpart 3.2-2.1%

302 Clepnness Class Criteria

302.1
evidencd
contamirj

Class A. A very.high level of cleanness as
d by the freedom from all types of surface
ation, according to the acceptance criteria of
the inspgction methods specified in the procedures
required |by paran202.1 of this Subpart. If close control
of particyilate-contamination is required, a clean room,
in accor(rance with para. 8.5.5 of ASTM A380/A380M-

in the ‘procedure) until the screen shows no more|than
slight speckling (as specified in the procedure in quplita-
tive or quantitative terms, such as the number of parficles
per unit surface of the screen) and no more than slight rust
staining. There shall be no particles larger than Yerinx Y4
in.long (0.8 mm x 1.6 mm). In water-flushed systems there
shall be no visual evidence of contamination (e.g, oil,
discoloration) of the effluent flush water or screen|
(b) Carbon and Low-Alloy Steels

(1) The surface shall appear metal clean when ejxam-
ined inaccordance with para.7.2.1 of ASTM A380/A3B0M-
13, except light deposits of atmospheric dust are pefmis-
sible, and shall show no deleterious contamination ywhen
subjected to the wipe test of para. 7.2.2 of ASTM AB80/
A380M-13. Wipe tests shall be made prior to the applica-
tion of any preservative film (some type of protectiv¢ film
may be required in order to maintain a clean carb¢n or
low-alloy steel surface at Class B level). When vjisual
inspection is impossible, but surfaces are accessible for
a wipe test, sufficient wipes of different areas off the

13, 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 necessary. Where the cleanness of internal surfaces
is evaluated by flushing, criteria shall be specified in
the cleaning procedure.

38

ttermr—shatt-bemadetoevatuatethe BeIreT atcleariness
of the surface. Scattered areas of rust are permissible,
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
um, ASTM E11-09, Standard Specification for Woven Wire
Test Sieve Cloths and Test Sieves) or finer filter (or the
equivalent) shall be installed and the item flushed with
water or other fluid meeting the requirements of
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para. 304 of this Subpart. The item shall be flushed at the
design velocity (or other flow velocity if specified in the
procedure) until the screen shows no more than slight
speckling (as specified in the procedure in qualitative
or quantitative terms, such as the number of particles
per unit area of the screen) and no more than slight
rust staining. There shall be no particles larger than
Yo in. x Y44 in. long (0.8 mm x 1.6 mm). In water-
flushed systems there shall be no visual evidence of

PART II, SUBPART 2.1

are generally not accessible for visual inspection
during manufacture and installation, and may have
much more stringent requirements on particulate
contamination than those specified in the preceding clean-
ness classes. Where special characteristics and specific
requirements are needed for such systems, they shall
be specified. Guidelines for classifying hydraulic, instru-
ment, and lubrication cleanness are presented in Part III,
Subpart 3.2-2.1.

CONtATMITATION (.8, 011, diScoloratton) of the efffuemnt
flush| water or screen.

NOTH: Class B cleanness should be specified for carbon steel and
low-dlloy steel surfaces only in special cases because of the diffi-
culty [in maintaining such surfaces in that condition after they
have |peen cleaned.

30R.3 Class C. An intermediate level of cleanness in
whidh the surfaces meet the requirements for Class B,
except

(a] Corrosion-Resistant Alloys. Scattered areas of rust
are permissible, provided the aggregate area does not
exceed 15 in.? per 1 ft* area (100 cm? per 1000 cm?).

(b] Carbon and Low-Alloy Steels. A uniform light rust
bloon that can be removed by brushing or wiping is ac-
ceptgble.

(c] Corrosion-Resistant Alloys and Carbon and Low-
Alloy| Steels. Screens installed for evaluation of internal
surfdces by flushing may exhibit considerable particle
speckling (as specified in the procedures in qualitativé
or qliantitative terms, such as the number of particles
per Unit area of the screen) and considerable rust staining.

302.4 Class D. A nominal level of cleanness in which
the fpllowing are acceptable:

(a] rust films on both corrosion-resistant alloys and
carb¢n and low-alloy steel surfaces

(b] tightly adherent mill scale ernnonmachined carbon
and low-alloy steel surfaces that‘résist removal by hand
scrubbing with a stiff wire brush

(c] paint or preservative-coatings on carbon or low
alloyf steel surfaces that“will not peel or flake when
subjgcted to cold water flushing

(d] particles ndlarger than %4 in. x % in.long (1.6 mm x
3.2 mm) on a’]4-mesh (1.4 mm, ASTM E11-09) or finer
filter] (or therequivalent)

.5, Summary. The cleanness classes are summar-
ized & i

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 rel-
atively large items that are generally amenable to visual
inspection of internal surfaces at some time during manu-
facture and installation operations. Interior surfaces of
hydraulic, instrument control, and lubrication systems

39

304 Cleaning and Flushing Fluid Quality|
Requirements

304.1 Water. The water quality for mixing
solutions, rinsing, and flushing shall be specified by the
organization responsible for cleaning unless qtherwise
stipulated in procurement documents or approvied proce-
dures. Table 304.1 of this Subpart lists water quality re-
quirements commonly-used for such purposes in nuclear
cleaning operationsiThe water quality for final flushes of
fluid systems and-associated components shall Be at least
equivalent to the quality of the operating systemwater. To
minimize the, ‘possible adverse effects of halojgens, the
chemicalsequirements for water including the use of
halogen stress-cracking inhibitors used on components
or systems containing austenitic stainless steel|or corro-
siod-resistant alloy shall be as determined by [technical
evaluation.

cleaning

304.2 Gaseous Fluids. The requirements fof gaseous
fluids used for flushing are dependent upon the particular
item being flushed. The requirements for any gjven item
shall incorporate restrictions on particulate [contami-
nants, organic contaminants, water-soluble contaminants,
and water content as appropriate for the item

304.3 Organic Fluids. Requirements for orggnic fluids
used for flushing are dependent upon the partidular item
being flushed. The requirements for any given jtem shall
incorporate restrictions on particulate contgminants,
water-soluble contaminants, and water contentfs appro-
priate for the item.

304.4 Fluids for Hydraulic, Instrument Control, and
Lubrication Systems. In addition to the requir¢ments of
para. 304.1, 304.2, or 304.3 of this Subpart, as qpplicable
for the system being flushed, fluids used for fingl flushing
orrinsing of components and installed systems cpvered by
i t mination
limits specified in Table 304.4 of this Subpart for the
system class specified.

Q

304.5 Acid Cleaning. Ifacid 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 Criteria
Class A
Corrosion-resistant alloys Metal clean Note (1) Note (1) Note (1) Specified in cleaning
procedure
Carbon and low-alloy steels Metal clean Note (1) No paints; Note (1) Specified in cleaning
[Note (2)] preservative procedure
if specified
Class B
Corrosion{resistant alloys Metal clean, but 2 in.%/1 ft* (scattered) Note (1) Note (1) No particles larger-than
with temper (14 cm?/1000 cm?) Yspin. x Y&y (0.8 mm x
films 1.6 mm)
Carbon anfd low-alloy steels ~Metal clean, but 2 in.%/1 ft* (scattered) No paints; Note (1) No particles larger than
[Note (4)] with temper (14 cm?/1000 cm?) preservative 3T x Y16 in. (0.8 nm x
films if specified 1.6'mm)
Class C
Corrosion{resistant alloys Metal clean, but 15 in.%/1 ft* (scattered) Note (1) Note (1) No particles larger than
with temper (100 em?/1000 cm?) Yz in. x Yy in. (0.8 nm x
films 1.6 mm)
Carbon anfd low-alloy steels  No visible Uniform soft film No paints; Note (1) No particles larger than
particles preservative Yoo in. x g in. (0.8 mm x
if specified 1.6 mm)
Class D
Corrosion{resistant alloys Note (1) (unless Note (1) Note (1) Note (1) No particles larger than
specified by Yiein. x Y in. (1.6 m x
purchaser) 3.2 mm)
Carbon anfd low-alloy steels Note (1) (unless Note (1) Aeceptable Acceptable if No particles larger than

specified by

adherent

Yiein. x Yggin. (1.6

Inm x

purchaser)

3.2 mm)

NOTES:
(1) No reduirement.

(2) While flasses A and B cleanness levels can be achieved on‘carbon and low-alloy steel surfaces, maintenance of these levels is very difficult.

Assignment of Classes A and B levels to such surfaces'should be made with discretion.

Table 304.1 Water Requirements

Fresh Water [Note (1)] — Minimum_Requirements

pH at 25°d (77°F) 6.5.t0 8.5

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

Total dissdlved solids Less than 500 ppm

High-Quality{Water — Minimum Requirements at
Roint of Entry Into Item

(d) neutralizing treatment followed by thorpugh
rinsing or flushing

304.6 The use of contaminated tools shall be avagided.
Tools that contain, or that may become contamirjated
with, materials that could contribute to stress-corrsion
or intergranular cracking shall not be used on corrofion-
resistant alloys.

400 MANUFACTURING PHASE CLEANNESS

The cleanness of an item at the point of manufactyre is

pH at 25°d (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 pmho/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.

criticaltothe finalcleannesslevelultimatelyattainedlafter
4

installation. Where practicable, the cleanness classifica-
tion of an item listed in the purchase specification
shall be the same as that for final service. The capability
of construction site cleaning operations may not be suffi-
cient to upgrade the cleanness level of a complex item
since amuch wider variety of cleaning facilities and proce-
dures are generally available for use at the manufacturer’s
shops than at the construction sites.
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Table 304.4 Flushing Requirements for Hydraulic, Instrument Control, and Lubrication Systems

Maximum Number of Particles Per 100 cc Particle Size

System
zlass Generic Description 5-10 pm 10-25 pm 25-50 pm 50-100 pm 100 pm
0 Super clean 2700 670 93 16 1
1 MIL-H-5606B 4600 1340 210 28
2 High reliability 9700 2680 380 56
3 Critical 24000 5360 780 110 11
4 Less critical 32000 10700 1510 225 21
S Moderate reliability 97000 21400 3150 430 1
6 Industrial 128000 24000 6500 1000 D2

GENERAL NOTES:

(a) Adapted from ASTM STP 491, Maintenance of Cleanliness of Hydraulic Fluids and Systems. Classes 2 and 5 of the table in S[TP 491 are

baluation shall be based.

- 0o oo

(b)

Purchase specifications shall specify the required as-
shipped cleanness level for the item. Shop cleaning proce-
durep shall be in accordance with para. 202 of this Subpart,
and |nspection and test results shall be documented, as
apprppriate, in accordance with approved procedures.

Ligted below are cleaning considerations that are
apprppriate to all manufacturing operations. Additional
infogmation is presented in ASTM A380/A380M-13;
whertfe applicable, it shall be considered.

(a) Operations that generate chemical or particulaté
contpminant, such as welding and grinding, shall~be
confrolled during fabrication steps, afterswhich
rempval of such contaminants becomes difficult
becapse of limited access. Under such conditions, protec-
tion jof openings shall be provided to prevent entry of
conthminants, especially particulatetcontaminants. If
practical, manufacturing sequenceyshall be based on
consjderations related to cleaning of individual items
as the component is assembled, unless the component
is readily cleanable in its final assembled state.

(b) Cleaning methodsand materials used during manu-
facture shall be compatible with the materials of construc-
tion jof the item being cleaned (see para. 202.2 of this
Subgart). Cutting fluids, lubricants, liquid penetrants,
marking matetials, precleaning solutions, engineering
test |fluidS;<tools, and other materials and process
compounds to be used on surfaces of items made from

he above system Class designations do not directly correspond to the cleanness class criteria classes ‘of this Subpart.

bscribed as Good Missile and Poor Missile, respectively. While these criteria are based on a specified volume of liquid (100 cc), they can also
e applied to gaseous flushes. When used in this manner, the cleaning procedure shall specify the flushing veloeity and time upop which the

other temporary marKing materials shall be rem¢ved from
the affected surfaces prior to heat treatment oi} welding.

(c) Use oftools (such as those used for grinding,
polishing,-filing, deburring, and brushing) durihg manu-
factureshall be controlled when surface contamjnation of
the itemifrom such tools is considered an importgnt factor.

{d)* The quality of fluid used for final flushing pr rinsing
shall meet or exceed the requirements of para| 304.1 of
this Subpart. Particular attention shall be paid t¢ flushing
of pockets, crevices, or dead legs to ensure that cleaning
solutions are not trapped in such areas.

(e) Fresh water may be used for mixing oil cleaning
solutions and for initial rinsing and flushipg when
permitted by approved procedures.

(f) The final cleaned item shall be sealed ih a dried
condition to prevent subsequent recontamination and
then packaged in accordance with the requiremepts estab-
lished in the procurement documents.

500 CLEANNESS PRIOR TO INSTALLATIQON

From a cleanness standpoint, consideratior} shall be
given as to whether items should be delivergd to the
point of installation sooner than necesspry, i.e.,
whether the installation location is a bettef storage
area (see Subpart 2.2 of Part II). Inspections gnd tests,
as appropriate, shall be made immediately prior|to instal-
lation to determine the cleanness of the item. If pptentially

austenitic-stainless-steel or-corrosion-resistant-alloy
J

during manufacture shall be evaluated from the stand-
point of potentially harmful contaminants. Such contami-
nants include chlorides, fluorides, and low melting point
materials such as sulfur, lead, zinc, copper, and mercury.
Where potentially harmful quantities of such contami-
nants can be leached or are in a form in which they
could be released by breakdown of the compound
during subsequent manufacturing, installation, or opera-
tion, they shall not be used. Paint, chalk, scribing inks, and

harmful contaminants are detected, they shall be removed
if they will not be removed in subsequent cleaning opera-
tions. Items having surfaces to which temporary paint or
preservative coatings have been applied shall be identi-
fied. The composition of the coating and methods for its
removal shall be determined and removal of coatings,
when required, recorded in the inspection report.
Unless otherwise required by the job specifications,
the temporary coatings shall be removed prior to installa-
tion of items.
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600 CLEANNESS DURING INSTALLATION

The installation process represents an opportunity for
the introduction of contaminants into a cleaned item, and
care shall be taken to minimize contamination. Operations
that generate particulate matter, such as grinding and
welding, shall be controlled. Cleanup of locally contami-
nated areas as installation progresses is recommended
(rather than one cleanup operation when installation is
compleh3 )._Consideration shall he given to sequencing

ASME NQA-1-2019

this Subpart. Seals shall be installed in a manner to
prevent accidental removal. Removal shall be only with
proper authorization.

If access to such sealed items is required, precautions
shall be taken to prevent introduction of contaminants.
Such precautions include masking and tenting of
surrounding areas with plastic film or tape, cleanup of
the immediate surroundings to remove particulate
matter that can be introduced into the opening, requiring

of installation and erection operations to facilitate
cleaning) cleanness control, and inspection. Insofar as
practicaljle, internal surfaces of a portion of a system
that can He blocked or obscured by subsequent operations
shall be yisually inspected and verified as being clean
before the access points are closed. Openings and pipe
ends shall be sealed at all times except when they
must be hinsealed to carry out necessary operations.

Precauftions shall be taken to avoid contamination of
crevices,|blind holes, dead legs, undrainable cavities,
and inacgessible areas. When grinding, sanding, chipping,
or wire bpushing, the item shall be so oriented that chips
fall away|from the openings, or covers shall be provided
for the openings.

The uge of cleaning methods and materials, cutting
fluids, lupricants, liquid penetrants, marking materials,
precleaning solutions, engineering test fluids, tools, and
other mgterials and process compounds used during
installatjon of items made from austenitic stainless
steel or|other corrosion-resistant alloys shall be
subject t¢ the limitations on such methods and materials
specified|in section 400 of this Subpart.

Surfacgs shall be visually inspected upon completion of
work on|them, and obvious contamination\rémoved
before prpceeding to the next installation or construction
step. The|use of mineral acids and organic.acids to clean
austeniti¢ stainless steel and nickel alloys shall be eval-
uated angl approved prior to use/Precleaning and post-
cleaning of weld joint aredsyand welds shall be
performpd by wire brushing and scrubbing with a
solvent-npoistened clean cloeth*unless otherwise specified.

Large ¢penings shall.beprotected against falling and
windblown contaminants.

700 MAJNTENANCE OF INSTALLATION
CLITANNESS

PETSOMNNEL T0 Wear Cleamn OUter CIOUNTg and S0 cqvers,
etc. Control of tools, loose items, and access shallbe ipain-
tained in accordance with applicable requirements

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

800 PREOPERATIONAL CLEANING

801 Preparations

tions are being’performed shall be isolated and mar
the extent that personnel performing other constr
phase operations are aware that the cleaning oper
are being conducted.

Personnel shall be familiarized with the intended pfoce-
dure and associated hazards. Means for communicpting
shall be provided between the local areas in which the
cleaning is performed and any remote areas [e.g.,
control rooms) that may be related to the cleaning opera-
tions. Tools and other loose items in controlled areas|shall
be controlled as specified in section 700 of this Sulpart.

The actual circulating flow path shall be checkefd for
agreement with specified requirements with regafd to
location, position, and status of all components. Crjitical
valves, controls, and switches shall be taggdd to
prevent inadvertent actuation during the cleaning opera-
tion. The interior of all accessible components (e.g., tanks)
and large diameter piping shall be inspected for cleanjness.
All debris and contamination shall be removed.

Demineralizers, filters, instruments, valve internals,
and other items that may be damaged by the clegning
process shall be blanked off, bypassed, or rem¢ved.
Protective screens shall be installed on the suction| side
of all pumps and other components that maly be

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
preoperational testing. Where environmental contamina-
tion could cause degradation of quality, seals shall be
installed to prevent contamination of interior surfaces.
Materials used for sealing items made from austenitic
stainless steel or other corrosion-resistant alloys shall
be subject to the limitations specified in section 400 of

42

subject to damage during the cleaning operations. Instru-
mentation (e.g., pressure, differential pressure tempera-
ture, and flow) shall be used as necessary to monitor
flushing and circulatory cleaning operations. Instrumen-
tation installed in the system but not used to monitor the
cleaning operations shall be isolated where necessary.
Cleaning of the reactor vessel and reactor vessel internals
shall be completed before installation of fuel and control
rods.
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Provisions shall be made to collectliquid leakage and to
prevent wetting of insulation.

Where the use of installed facility components such as
pumps may be affected by the cleaning operations, rec-
ommendations shall be obtained from the component
manufacturers regarding precautions to be taken for
the use of their components. Procedures shall be estab-
lished to protect or isolate installed components that
could be adversely affected by cleaning or flushing opera-

PART II, SUBPART 2.1

After item cleaning is completed, the item shall be
flushed with water of the specified quality in accordance
with para. 304.1 of this Subpart to remove the cleaning
agents. In particular, all pockets and dead legs shall be
flushed and attention given to ensure that large
volumes of solution do not remain.

Where appropriate, the item shall be sealed to prevent
subsequent contamination. If no further cleaning is
required, system layup shall be performed, if specified.

tion

802 |Flushing and Cleaning Methods

802.1 Flushing. If the intended level of cleanness has
been maintained during erection of the facility, only
flushing or rinsing will normally be required. The
systgm shall be filled with fluid of the type and quality
specified and flushed in accordance with approved proce-
durep. Completion of flushing shall be determined by filter,
turbidimetric or chemical analysis, or any combination of
thesg, as applicable.

If flushes are directed toward the large components,
proviisions shall be made to prevent contaminants
from| collecting in areas where they cannot be removed
in sybsequent cleaning operations. Provisions shall be
madg to ensure that organics do not remain on the
surfgces.

After system flushing is completed, but before draining,
all ppckets and dead legs shall be thoroughly flushed.
Whefe conditioned water is used, particular attention
shoyld be given to ensure that large volumes of
solvgnt do not remain trapped in the system.

After cleaning, the item shall be sealed where appro-
priate to prevent the subsequent entry of{contaminants.
If no|further cleaning is required, system.layup shall be
perfgrmed if specified.

802.2 Alkaline Cleaning. Although it is the intent of
thos¢ involved in erecting thie nuclear facility to install
piping systems and components in a clean condition,
this jmay not be fullysachieved. Common sources of
organic contamination in items are lubrication oils
from| air tools, preservative films, and valve lubricants.
Wheh immediate Tocal cleanup is not performed, full
item| cleaninig to remove such organic contaminants
may|be néecessary. Such cleaning shall be performed
accofding/to the cleaning procedures established for

AlRaline cleantng compounds Uat contain {Tge caustic
shall not be used on components or systems|in which
cleaning solutions may be entrapped..Cleandrs based
on compounds that produce alkaline solutions by hydro-
lysis, such as phosphate compounds, ‘are acceptable. If
heavy organic contaminants are,present, the|addition
of an emulsifier and a wettingagent is requirdd.

802.3 Chelate Cleaning./If chelate cleanin
attention shall be given-to all pockets and de3
ensure that large volumes of solution do not femain in
the item. Unless’it is considered desirable tp leave a
film of chelating-agent on the surfaces as a protective
film, the itém"“shall be flushed with water of |a quality
consistentwith para. 304.1 of this Subpart to remove resi-
dual chelating agents.

Where appropriate, items shall be sealed t¢ prevent
subsequent contamination. If no further cl¢ganing is
required, layup shall be performed, if specified.

Acid-chelating agent shall not be used on welded or
furnace-sensitized stainless steels and nicKel-based
alloys.

b is used,
d legs to

900 LAYUP AND POSTLAYUP CLEANING

Upon completion of preoperational cleaning, @inless the
item is to be released for the next series of operations or
tests, the item shall be placed in layup condition| by filling
with dry, contaminant-free inert gas or air; thg process
fluid that will be used in the system during operation;
fluid of purity equivalent to that used to malte up the
system; chemically conditioned fluid; or other|specified
method.

Prior to the next series of operations or testg
cleaning solutions or layup media shall be re
required, from the item by flushing or by drajning and
filling until the effluent fluid from the item meets|the preo-
perational test fluid quality requirements for the system.

residual
moved, if

the Operationand-the-precedure-shall-ensure-that-ghan
tities of organic contaminants do not remain on the
surfaces.

Alkaline cleaning consists of the circulation of an appro-
priately heated solution until a selected area represented
by the worst contamination or a coupon contaminated
with the expected contamination is cleaned by the
cleaning solution to the specified cleanness level.
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1000 POSTOPERATIONAL REPAIRS AND
MODIFICATIONS

This Subpart does not address radioactive decontami-
nation operations that may be required prior to post-
operational repairs or system modifications, although
some of its requirements may be applicable to such decon-
tamination operations. For the purposes of maintenance
of cleanness as defined in this Subpart, postoperational
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repairs or system modifications shall be considered iden-
tical to preoperational installation procedures and treated
in accordance with sections 500, 600, and 700 of this
Subpart.

If system cleaning following repair or modification
operations is deemed necessary, such cleaning shall be
performed in accordance with section 800 of this
Subpart, except that flushes directed toward equipment
that is particularly sensitive to contaminants (e.g., reactor
vessels) simath Tothe extent| i r cdedwith
flushes directed away from the equipment until expected
contamination is removed and the specified water quality
level is aghieved. If layup is deemed necessary, it shall be
performed in accordance with section 900 of this Subpart.

ASME NQA-1-2019

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

aid - d
shipment, storage, installation, preoperational cdle
modifications, and repairs

These records shall be retained with dther pr]
records as required by code, standard, specificatio
project procedures.

ning,

pject
n, or
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SUBPART 2.2
Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for Nuclear Facilities

100 (GENERAL 200 GENERAL REQUIREMENTS

This Subpart provides amplified requirements for Measures shall be established and implementgd for the
packpging, shipping, receiving, storage, and handling of = packaging, shipping, receiving,(storage, and hgndling of
nuclear facility items. Controls identified within this specified items to be incorperated in nuclear [facilities,
Subpart shall be applied to maintain acceptable equip- and for the inspection, testing, and documentation to
ment condition. This Subpart supplements the require- verify conformance to.Specified requirements.
ments of Part I and shall be used in conjunction with
applicable sections of Part I when and to the extent speci- 201 Classification’ of Items

fied by the organization invoking this Subpart. Requirements are divided into four levels with respect

to protective measures to prevent damage, detefioration,
or contamination of the items based upon the important

The following definitions are provided to ensure a physicalcharacteristics, and not upon the imporfant func-
unif¢rm understanding of unique terms as they are tional characteristics of the item with respect [to safety,
used|in this Subpart. reliability, and operation. It should be redognized,
However, that within the scope of each level there may
be a range of controls, and that the detailed reqyirements
for anitem are dependent on the importance of the item to
safety reliability. For example, even though h reactor
classffication: the organization of items according-to their vessel and structural steel are classified as Leyel D, the
suscg¢ptibility to damage during shipping, receiving, and degree of protection and control over thq reactor
stordge only. It does notrelate to the function.of the item in vessel should exceed that of the structural steel. Each
the dompleted system. of the specific items governed by this Subpart shall be
classified into one of these four levels by the|buyer or

101 |Definitions

barrier: a material designed to withstand the penetration
of water, water vapor, grease, or harmful gases.

carripr: the transporting agency.

dynajmic load test: a test wherein(designated loads are
hoisted, rotated, or transported_through motions and
accelerations required to_simulate handling of the
inter]ded item.

stordge: the act of holding items in storage facilities.

stordge facilities: watehouse, yard, or other areas desig- operations. Any package unit or assembly made up of
nateql and prepadred for holding of items. items of different levels shall be classifi

trandportatiogn_mode: a method identified by the convey-
ance|used for transportation of items and includes any
motqrivelicles, ships, railroad cars, or aircraft. Each
cargo=td yirgboty atter;vam, boxcar, etc) s asepa-

rate vehicle. under the following levels.

wrap: a flexible material formed around the item or 201.1 Level A. Items classified to Level A are those that
package to exclude solid contaminants and to facilitate are exceptionally sensitive to environmental conditions
handling, marking, or labeling. and require special measures for protection from one

or more of the following effects: temperatures outside
required limits; sudden temperature changes; humidity
and vapors; accelerating forces; physical damage;
airborne contamination (e.g., rain, snow, dust, dirt, salt
spray, fumes).
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Types of items to be categorized under this classifica- acceleration forces, airborne contamination, and physical
tion level are damage.

(a) special electronic/electrical equipment and instru- Types of items to be categorized under this classifica-
mentation tion level are

(b) special materials, such as chemicals, that are sensi- (a) tanks
tive to environmental conditions (b) heat exchangers and parts

(c) special nuclear material and sources (c) accumulators

The requirements of the NRC fuel license and conditions (d) demineralizers
and of other governmental agencies shall be met. (e) reactor vessel

[/ evaporartors
(g) steam generators

(h) pressurizers

(i) piping

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

(1) reinforcing steel

(m) aggregates

201.2 | evel B. Items classified to Level B are those that
are sensitive to environmental conditions and require
measureqg for protection from the effects of temperature
extremes, humidity and vapors, accelerating forces,
physical [damage, and airborne contamination, and do
not requife special protection required for Level A items.

Types pf items to be categorized under this classifica-
tion leve] are

(a) elgctronic equipment and instrumentation

(b) eldctrical equipment

(c) batteries

(d) wdlding electrode and wire (welding electrodes 301 General
hermeticplly sealed in metal containers may be stored This section eontains the requirements for packaging of
under cqnditions described for Level C, unless other items for protection against corrosion, contamingtion,
storage r¢quirements are specified by the manufacturers) physical damage, or any effect that would lowel the

300 PACKAGING

(e) control rod drives quality or“cause the items to deteriorate during the
(f) mator control centers, switchgear, and control timethiey are shipped, handled, and stored. The d¢gree
panels of \protection specified will vary according to conditions
(g) mdtors and generators and duration of storage, shipping environment, and jand-
(h) precision machine parts ling conditions.
(i) spares, such as gaskets, O-rings Implementation of this section is accomplished by jden-
(j) air{handling filters tifying the item and the appropriate packaging level, and
(k) computers then applying the appropriate criteria contained hrein

concerning cleaning, preservatives, desiccants, inent gas

201.3 Level C. Items classified to Level C are those that blankets, cushioning, caps and plugs, barrier and \Wrap-

require protection from exposure to the_environment,
airborne pontamination, acceleration forces, and physical
damage. Protection from water vaporiand condensation is
not as injportant as for Level B_items.

ware), precautions shall be taken to ensure smfller
items are not introduced into openings or cavitips of
larger parts or equipment.

302 Levels of Packaging

) auiliary turbines The packagmg requlrements shall be based ol the
i re—sh e pdling,

(h) refuelmg equipment and storage of the item to satlsfy Levels A, B C and D
(i) thermal insulation protection requirements set forth below. The require-
(j) fans and blowers ments herein are intended to be in addition to industry
(k) cement classifications or tariff rules for rail, truck, air, and water
(1) fabricated fuel rods and assemblies 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.

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

302.1 Level A Items. Level A items require the highest
degree of protection and shall conform to the following
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
humjdity within specified limits, or for any other special
requjrements.

(b} Items shall have been inspected for cleanness
immegdiately before packaging. Dirt, oil residue, metal
chipg, or other forms of contamination shall have been
remqgved by approved cleaning methods. Any entrapped
water shall have been removed.

(c] Items that are not immediately packaged shall be
protected from contamination.

(d] Items requiring protection from water vapor, salt
air, qust, 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
cratgs (see para. 307 of this Subpart).

(f)| Items that can be damaged by condensation trapped
with]n the package shall be packaged with approved des-
iccant inside the sealed waterproof and vaporproof
barrjer or by an equivalent method.

(g) All openings into items shall be capped, plugged,'or
sealdd. Weld end preparations shall be protected against
corrgsion and physical damage.

(h) Items packed in containers shall bé-blocked,
anchored, braced, or cushioned to preyvent physical
damagge to the item or barrier.

(i)| Items and their container shall*be identified by
marHKing.

302.2 Level B Items. Level)B items require a high
degrge of protection, and-the’ package shall be designed
to ayoid the deleterious/effects of shock, vibration,
physjcal damage, water vapor, salt spray, condensation,
and weather during shipping, handling, and storage.
This|packaging-shall be equivalent to that for Level A,
except that«thepackage design requirements need not
be equivalent to satisfy the level of extraordinary envir-
onmental-protection indicated in para. 302.1(a) of this
Subpart-wheresn protectiom s motjustifred—Shipne
of Level B items in fully enclosed vehicles or equivalent
protective enclosure or packaging is acceptable, provided
the above-stated high degree of protection for Level B
items is maintained throughout shipment, and the ship-
ment goes through to destination in the original vehicle
and Level B storage facilities are available on site. If
transfer becomes necessary to transit, transfer proce-
dures shall be subject to purchaser acceptance.

PART II, SUBPART 2.2

302.3 Level C Items. Level C items require protection
from exposure to salt spray, rain, dust, dirt, and other
contaminants. Protection from water vapor and conden-
sation 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
(para 302.1 of this Subpart) 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

(c) Items subject to detrimental cornesion, either
internal or external, shall be suitably protected.

302.4 Level D Items. Level D items\require grotection
from physical and mechanical damage. The following
criteria shall apply:

(a) Items, just before packaging, shall have been
inspected for cleanness according to the requirements
specified in the purchasing document. Dirt, oi| residue,
metal chips, or other forms of contaminatjon shall
have been remo¥%ed by approved cleaning methods.
Any entrapped water shall have been removed.

(b) All epenings into items shall be capped/ plugged,
and sealed. Weld end preparations shall be protected
from cotrosion and physical damage.

(c)\Ttems subject to detrimental contamipation or
cerrosion, either internal or external, shall bg suitably
protected.

(d) Ttems packed in containers shall be blockefd, braced,
or cushioned to prevent damage.

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

303 Cleaning

Cleaning includes the preparation of items fqr preser-
vation or packaging, or both, to minimize the require-
ments for site cleaning. Items shall be inspgcted for
cleanness immediately before packaging accgrding to
the cleaning requirements specified in the profurement
documents. Any dirt, oil residue, metal chips)|or other
forms of contamination shall be removed by dogumented
cleaning methods. Any entrapped water shall be removed.

The following general criteria shall apply as gart of the
manufacturing specifications for cleaning procgdures:

(a) The cleaning process, including ¢leaning
compounds chosen, shall in no way damage|the item

HEHE-cleaning Hbseq erviee-when-eensidering
the composition, surface finish, complexity, or other
inherent features, or other interface equipment after
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,
coatings used for nondestructive testing processes, and
other contaminants that would render ineffective the
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method or preservation and packaging or other specified
requirements.

(c) Item surfaces after cleaning shall be free of cleaning
media, such as aluminum oxide, silica, grit, cleaning 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.

ASME NQA-1-2019

bare metal surfaces or other materials. The item or its
container shall be either evacuated prior to filling with
the inert gas or adequately purged with the same gas
prior to applying the gas blanket.

When inert gas blankets are used, the following criteria
shall apply:

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

304 Methods of Preservation

[tems|subject to deleterious corrosion shall be
protecteql by using either contact preservatives, inert
gas blanKlets, or vaporproof barriers with desiccants.

304.1 [Contact Preservations. Contact preservatives
are compounds applied to bare metal surfaces to
prevent gurface corrosion during shipping and storage
and genejrally require removal prior to installation.

The following criteria shall be used when considering
the type pf contact preservative to be used:

(a) Thg contact preservative shall be compatible with
the matefial on which it is applied.

(c) The procedure for applying contact preservatives
shall nof require disassembly of the item nor shall it
be necegsary to disassemble the item at the site for
complet¢ removal. An exception would be for long-
term stdrage protection to be agreed upon by the
Owner, Buyer, and Manufacturer.

(d) The method of contact preservative removal shall
be accomplished with approved solvents and’wiping
cloths, of by flushing internal cavities with solvents
that are pot deleterious to the item of other intercon-
necting nmaterial. However, preservatives for inaccessible
inside suffaces of pumps, valves, and' piping for systems
containing reactor coolant watert shall be the water-flush-
able typd

(e) Thgname of the preservative used shall be provided
to facilitdte touch-up.

(f) WHen motors,-pumps, turbines, etc., are shipped
with oil rgservoirS@nd bearing cavities filled with preser-
vative oil| theitem shall be so tagged and instructions for
draining,
included bw -

(g) Whenitis anticipated thatthe item mightrequire an
extended storage period (6 months or longer), a preser-
vative needed for the long-term protection of the item
shall be applied or arrangements shall be made to peri-
odically 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,
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(D) Onty dry, ott free, Mert gas shait be used.

(c) Provisions shall be made for measuring and-ihain-
taining the blanket pressure within the required yangp and
within each pressurized purged item,ori€ontajiner.
Closures and seals, when used to maintain'a static pres-
sure, shall be tightly secured so that the absolute pregsure
(by mass) after final seal is maintained for 24 hr, without
adding gas, prior to shipping the item from the manjufac-
turer’s plant.

(d) The item or contairer shall be marked in
letters cautioning that'an inert gas blanket has
used. The required)pressure range also sha
marked on the jtem or container.

bold
been
1 be

305 Caps; Plugs, Tapes, and Adhesives

These’items shall be of materials that enable thgm to
perform their intended function adequately, wit
causihg deleterious effects on the items or system o
tion.

305.1 Caps and Plugs. Caps and plugs shall be uskd to
seal openings in items having sensitive internal surfaces
and to protect threads and weld end preparations.

Caps and plugs shall conform to the following criferia:

(a) Nonmetallic plugs and caps shall be brightly or
contrastingly colored. Clear plastic closures are njot to
be used except when specified for a special purpose,
e.g., as a window for humidity indicator cards. Sgecial
attention shall be given in the control of these clogures.

(b) Metallic plugs and caps contacting metal surfaces
shall not cause galvanic corrosion at the contact greas.
Gasketing or other nonmetallic materials used in conjunc-
tion with metallic caps or plugs shall exhibit no corrpsive
effect on the material.

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

installation.

(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) Plugsand capsused in contact with austenitic stain-
less steel or nickel alloys shall be made from nonhaloge-
nated materials or stainless steel.
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(h) Caps and plugs shall be clearly visible, e.g., not
painted over, during production processes. Caps and
plugs that have been painted over shall be replaced or
otherwise be made clearly visible.

305.2 Tapes and Adhesives. Pressure-sensitive, remo-
vable 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

ately| prior to performing a weld. Tapes used for identi-
fication rather than sealing that are not near a welding
operftion may remain until system testing is complete,
but ghall be removed before facility operations unless
qualified for operating conditions.

Tapes and adhesives shall conform to the following
critefia:

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

1) tapes shall not be compounded from, or treated

with|chemical compounds containing elements in such
quartities that harmful concentrations are leachable,
or that they could be released by breakdown under
expefted environmental conditions and could contribute

zinc, copper, and mercury [paperbacked
(magking) tape shall not be used]

2) upon removal of tape, all residual adhesive shall
be r¢moved by wiping with a nonhalogenated solvernt
(acetone, alcohol, or equal)

(3) starch, silicone, and epoxy tape material may be
for tape adhesive
When contacting other surfaces and_dontainers

(1) tapes and adhesives used to seal nonaustenitic
matdrials, nickel alloys, or contajnéers are not subject
to thle above restrictions
[2) tape shall be impervipus to water and not subject
to crpcking or drying out if'exposed to sunlight, heat, or
cold

(c] When used onssurfaces of items, tapes shall be
visifly distinguisliable from the materials on which
they |are used.

used|
(b)

306

M3
size,

Barriér.and Wrap Materials and Desiccants

teriakthickness shall be selected on the basis of type,

taod o
€t SHEH
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support combustion. Vaporproof barrier materials used
with desiccants constitute another preservation system
that protects against potential damage by water vapor
condensate.

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

306 2 Vaporproof Barrler Materlal Vaporproof
i bie; e edge of the
barrier that normally w1ll be opened at deptination
shall be of sufficient area to permit atleasttwo subsequent
sealing operations. When maximum yvaper progection is
required, barrier material shall meet the maximum
water vapor transmission rate~of 0.05 g/10( in.? per
24 hr required by ASTM E96,,Test Methods for Water
Vapor Transmission of Materials, Procedure E, and
shall be packaged with an @approved desiccant. Vdporproof
barrier material showld be colored to contrast| with the
material on which it’is used.

306.3 Desiccants. Desiccants shall be used| within a
vaporproof barrier when condensation or high|humidity
could damage an item by corrosion, mold, or mildew.

Desic¢cants shall consist of nondeliqliescent,
nondusting, chemically inert, dehydrating aggents. The
folléwing criteria shall apply:

(a) The desiccant bag shall be made of punctyre-, tear-,
and burst-resistant material.

(b) When used with austenitic stainless steel
alloy materials, tapes, desiccants, and the materigls for the
desiccant bag shall not be compounded from dr treated
with chemical compounds containing elements in such
quantities that harmful concentrations are lgachable,
or they could be released by breakdown under|expected
environmental conditions and could contributd to inter-
granular cracking or stress corrosion cracking, such as
those containing fluorides, chlorides, sulfur, Ipad, zinc,
copper, and mercury.

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

(d) Canisters used to contain desiccants shall pe placed
soasto cause no deleterious effects such as galvahic corro-
sion, even when the desiccant has reached its apsorptive
capacity for water vapor.

(e) Desiccant bags and canisters, when used,
secured to prevent movement, rupture of thq

nd nickel

shall be

shall be
bags, or

that the barrier or wrap will not easily be 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 aus-
tenitic stainless steels, the total and water leachable
content of halogen shall not be harmful to the item pack-
aged. Also, barrier and wrap materials shall not readily
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damage to the item being protected.

(f) Waterproofand vaporproofbarriers shall be used to
seal items containing desiccants. The included air volume
within the barrier shall be kept to a minimum.

(g) 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
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capping, shall be covered with a waterproof and vapor-
proof seal.

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

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

(1) Formula I: to determine minimum units of des-

ASME NQA-1-2019

(f) wire-bound boxes [200 1b (91 kg) maximum net
weight]

(g) other specially designed containers for special
equipment

(h) fiberboard boxes [120 Ib (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

preferably from the grade types (or compliance

iccant fofUSe WitlT other thamn seated Tigtd metat barrter:
U = 1.6A + XD €Y

(2) Formula II: to determine minimum units of des-
iccant for use with sealed rigid metal barrier:
U =KV + XD (2)
where
A = atea of barrier, ft* (m? x 0.0929)
D = dyinnage (other than metal) within barrier, Ib (kg x
212)
K = 0J0007 when volume is given in in.
= 12 when volume is given in ft*
= 040000425 when volume is given in cm® (42.5 in
3
%)
U = npimber of units of desiccant to be used (see Note)
V = vglume within barrier in in. or ft* (cm® or m?®)
X = 8for hair felt, cellulosic material (including wood),

Y
8
and other material not categorized below

= 6[for bound fibers (animal hair, synthetic fiber, or
ve¢getable fiber bound with rubber)
2|for glass fiber
05 for synthetic foams and rubber

NOTE: A dpsiccant unit is that quantity of desiccant, as received,

that will alpsorb at equilibrium with air at 78°E{25°C) atleast the

following|quantities of water vapor: 3.00.g/at 20% relative
humidity fnd 6.00 g at 40% relative humidity.

(i) A HQumidity indicator shall'be included in every
waterprdof and vaporproofé@envelope containing desic-
cant. As|applicable, thesindicator shall be located
behind igspection windews or immediately within the
closing eflge, face, or.cover of the barrier and, as far as
practical| from thé nearest unit of desiccant.

307 Containers, Crating, and Skids

307.1 'conts otrta 3
maximum protection for the item or its barrier is required.
Container types shall include, but not be limited to, the
following:

(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
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SYmbot)T V25, V35, 0r v3 T (ASTM D51T18and ASTM
D1974).

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

(3) Fiberboard boxes shall be securely closed with a
water-resistant adhesive applied tosthe entire arpa of
contact between the flaps. All seams and joints shgll be
further sealed with not less¢than 2 in. (5 cm) Wide,
water-resistant tape.

(4) Boxes shall be stfapped with pressure-sen
reinforced tape, lengthwise (top, bottom, and ends),
wise (top, bottom, and'sides), and horizontal sides
ends.

(5) Woadcleating on fiberboard boxes shall be fabri-
cated fromstructurally sound, seasoned or trgated
lumber. €leated boxes in excess of 50 1b (22.7 kg) |shall
be bound with steel strapping, or equivalent, arpund
thexConhtainer at not less than two places.

307.2 Crates and Skids. Crates or skids shall befused
for equipment in excess of 500 Ib (227 kg). Skidls or
runners shall be used on crates with a gross weigit of
100 Ib (45.5 kg) or more, allowing a minimum floor ¢lear-
ance for forklift tines as provided by 4 in. (10 cm) lurpber.

itive
irth-
and

308 Cushioning, Blocking, Bracing, and Anchgring

308.1 Cushioning. Cushioning shall be used where
protection from shock and vibration isrequired. The ¢ush-
ioning materials shall have sufficient strength to perfform
this function.

Selection of cushioning material shall be based oh the
following:

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

(b) It shall have low moisture content and exhibif low
moisture absorption properties, or if the cushioning rpate-
rial has some moisture-absorbing capacity, the item|shall

(c) 1t shall have negligible

(d) 1t shall not readily support combustion.

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


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

(19)

ASME NQA-1-2019

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 ship-
ment and protect the item from potential damage due to
rough handling.

When bolts are used for anchoring, the following
criteria shall apply:

PART II, SUBPART 2.2

(3) When tags are employed, they shall be of a mate-
rial that will retain the marking, withstand weathering
deterioration, and other normal shipping and handling
effects, and shall not be detrimental to the item.

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

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

(a)_If precision bolt holes in the item are used for .
anchpring, precaution shall be taken to ensure that prop- (e W RITES OF HIE OUISIE COAer SN 1 2eeor
erly fitting bolts of the correct dimension and character- danc;l}/\llct:f;rfgeinf:il?n\/\;lrrgncrslt:}::lll: appeaf on'a hinimum
isticqy are used to prevent marring or elongation of the . . 5 pp .
hole of two sides of a container, preferably,on ohe side and one

T . . end.
shgl)l pljgi?;fzrzglfgl;?tugh containers or mounting bases (2) The English language/shall be used. Puplicate

(c] When mounting iéems to container bases equipped marking may be made in otherlanguages or in pictorial

with|skids, bolts shall be extended through the skids m.arklpg accor.dlng to 18 Re.commendatl n R780,
Pictorial Markings for Handling of Goods [General

whe
of th

(d]

never practical. In such instances, countersinking
e bolts in the sliding surface of the skid shall be done.
Washers shall be used under the nuts to decrease
the possibility of the bolt pulling through the wood.

(e] Nuts shall be properly tightened. To prevent their
loos¢ning during shipment, locknuts, lock washers, cotter
pins,| or staking shall be employed.

Temporary cushioning, blocking, bracing, or anchoring
placgd on an item for shipping protection that needs to be
remqved prior to operation of the item shall be identified
by warnings placed in a conspicuous manner to affect
proper removal of the packing material.

309
(a

orb
prov
has

cont:
itself

Marking

To maintain proper identification and instructions,
th, during shipping, receiving, and storage and to
de for identification after the outside of the container
been removed, the item and the outside of the
iners shall be marked. If equipment does not lend
to marking, records shall be maintained that are
uniqfiely identifiable to the_item.

(b) Items shall be marked to preserve identity in accor-
danck with the following criteria:
1) The specified identification shall be stamped,
etched, stenciledy or otherwise marked on the item or
on tggs to be\dffixed securely to the item in plain, unob-
strugqted view. When metal stamps are employed, low

streqs stamps shall be used when the item proper is
X .

Symbols) or ASTM D5445.
(3) References to weights shall be in avoirflupois or
System International (SI) units. Duplicate malrkings in
other systems{may also be indicated.
(4) Lontainer markings shall be applied with water-
proof ink or paint in characters that are legifjle. When
information relative to handling and special indtructions
isequired, such information shall be preced¢d by the
tword CAUTION in letters that are at least %|in. (12.7
mm), as permitted by container size.
(5) Where tags or labels are used, theyj
affixed to the container using a waterproof
tacks where practical, or a corrosion-resistant
(6) Container markings shall include the
information:
(-a) destination
(-b) return address
(-c) package numbers showing the purchase order

shall be
hdhesive,
wire.

following

number, followed by the package number and|the total
number of packages

(-d) material identification number

(-e) handling instructions (e.g., Fragile, [Center of
Gravity, Keep Dry, This Side Up, Sling Here, Do N¢t Freeze)
and stacking limitations, as appropriate

(-f) weight of package [in excess of 10( Ib (45.5

kg)]
(-g) special instructions (Desiccanf Inside,
Remove Items Packaged Inside Prior to Installation,

marked—When—vibrating-marking—toolsare—used—they
shall be fitted with carbide marking tip or its equivalent,
and shall be designed to provide arounded impression not
to exceed 0.010 in. (0.25 mm) in depth. Etching, including
electrochemical etching on nickel alloys, weld areas, or
sensitized areas of stainless steel, may only be used,
provided appropriate cleaning is performed of etching
solutions. 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.

51

, Special
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

n yal 1Dl Do 1 11 .
NCIIIOVE hd})b dalllu rlusa rIivlr tu 115 tadllidtivul
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surfaces, provided it has been established that the
marking material is not deleterious to the item.

400 SHIPPING

401 General

This section covers the requirements for loading and
shipment of items as deflned in para. 201 of this Subpart
The mode e e
with the protectlon c1a551f1cat10n of the item and with
the paclaging methods employed. Special shipping
instructigns from the manufacturer, approved alterna-
tives shoyild be addressed while meeting the requirements

of section 400 of this Subpart.

402 Transportation Requirements

402.1 Ppen Carriers. For shipment on open carriers
where it¢gms may be exposed to adverse environmental
conditiorys, the following shall apply:

(a) Leyels A, B, and C items shall be covered for protec-
tion from environmental conditions. Tarpaulins, when
used, shqll be fire retardant, and they shall be installed
in a manrjer to provide drainage and to ensure air circula-
tion to prevent condensation.

(b) Bafrier and wrapped materials subject to transpor-
tation danage shall be covered with waterproof shrouds,
such as tqrpaulins, so that they are not exposed directly to
the envirpnment.

402.2
carriers,
When
protected
closed c

Closed Carriers. For shipment on closed
the following shall apply:

[evels A, B, and C items cannot be adequately
from weather or environment on open carriers,
riers or fully enclosed vehicles shall be used.

402.3 [Special Shipments. Items thiatyexceed estab-
lished welight or size limitations for railyoads or highways
or require special handling shall pe given additional
considergtion in the following areas:

(a) The type of bracing and/tie-down methods to be
used with the mode ofytransportation selected for
special shipments shall"be specified.

(b) NQHUMPINGshall be specified on rail shipments of
these iteps, and NO HUMPING signs shall be prominently
displayed.

(c) Usg¢ of,impact recording devices shall be spec1f1ed

ASME NQA-1-2019

or, if the expected transit time exceeds the operating time
limit of the recorders being used, provisions 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
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.

403.1 Loading. The weight, lifting points, or'cenfer of
gravity indicated by the shipper on the crate) skid, or
package by the shipper shall be utilized to ensure
proper handling during loading, trahsfer betyeen
carriers, and unloading.

403.2 Rigging. Carbon steel rigging equipment [shall
not come in direct contact. with stainless steel, except
when attached to lifting lugs, eyes, or pads in ord
avoid surface damage.

in such a mananer that they are not in contact
lead, zinc, copper, mercury, or other low melting

403.4 Package and Preservative Coatings. Packa
preservative coatings shall be visually inspected fafter
loading and damaged areas repaired prior to shipment.
Items shipped with desiccants shall be inspected [after
loading to ensure that sealed areas are intact.

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

403.6 Stacking. Where special care is deemed npces-
sary to avert damage, written instructions concerning the
location or stacking limits for crates or boxes shdll be
marked on the containers.

403.7 Theftand Vandalism. Precautions shall be faken
to minimize the possibility of theft and vandalism djiring
shipment of items.

404 Identification and Markings

on shipments-ef-heavrorrelativelytargettemsineorpet

ating delicate factory-installed instrumentation. Devices,
when specified, shall be installed prior to loading (to
record any rough handling during loading). Procedures
shall be established to interpretrecorded data and to thor-
oughly check the integrity of an item when there is
evidence of rough handling. A notice thatimpactrecording
devices are being used shall be prominently displayed.
Special recording devices with operating time limits
greater than the expected transit time shall be specified

52

Identification and markings on the outside of all
packages, skids, or protective covering shall be main-
tained.

405 Nuclear Material Shipments

Special nuclear material and sources shall be shipped as
specified in the NRC fuel license and by other regulatory
agencies.
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500 RECEIVING
501 General

This section covers the requirements that shall be
fulfilled 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.

PART II, SUBPART 2.2

(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
with specifications, purchase orders, or manufacturer’s

502

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

(a] fire: charred paper, wood, or paint, indicating expo-
sure[to fire or high temperature

(b)) excessive exposure: weather-beaten, frayed,
rustgd, or stained containers, indicating prolonged expo-
sure |during transit

(c] environmental damage: water or oil marks, damp
conditions, dirty areas, or salt film, indicating exposure to
sea water or winter road salt chemicals

(d] tie-down failure: shifted, broken, loose, or twisted
shipping ties, and worn material under ties, indicating
imprpper blocking and tie down during shipment

(e) rough handling: splintered, torn, or crushed
contdiners, indicating improper handling

(f)| review of impact recording device readings against
estaljlished criteria

(g)] review of humidity recording data agajnst estab-
lishef criteria

Receiving Inspection Requirements

502.2 Item Inspection

(a) Unless the package marking prohibits unpacking,
the dontents of all shipments shall’be visually inspected
to vdrify that the specified_packaging and shipping re-
quirgments have been maintained. When items are
contgined in transparehtSeparate, moistureproof bags
or efvelopes, visualjinspection without unpacking the
cont¢nts shall be(agceptable. Where specific inspection
requirementsscan be achieved, statistical sampling
metHods may<be used for groups of similar items. Care
shal] bestaken to avoid contamination of the items
duripgiinspection. The inspection shall be performed

TSTITCTIoNS.
(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 indi-
cators. Desiccants shall be regenerated or replacgd as nec-
essary in accordance with spegial instructions,
(7) physical damage:jisual inspection to efjsure that
parts of items are not breKen, cracked, missing, deformed,
or misaligned, and that rotating parts turn| without
binding. Accessible internal and external area$ shall be
free of detrimenfal gouges, dents, scratches, a)d burrs.
(8) cleahness: visual inspection to ensure that acces-
sible internal/and external areas are within the ppecifica-
tion requirements for dirt, soil, mill scale, weld spllatter, oil,
grease; or stains. If inspection for cleanress was
performed prior to sealing and shipping, and ihspection
upon receipt indicates that there has been no penetration
of the sealed boundary, then inspection for interpal clean-
ness is optional.

(b) Unless the completed item was inspected at the
source, it shall be inspected upon receipt to verify that
the following characteristics conform to the sp¢cified re-
quirements. These inspections shall include such items as

(1) physical properties: assurance that|physical
properties conform to the specified requiren]ents and
that chemical and physical test reports, if fequired,
meet the requirements

(2) dimensions: random visual inspection fo ensure
that important dimensions conform with drawyings and
specifications, i.e., baseplate mounting holes, overall
external size, and configuration and orientatiofn of parts

(3) weld preparations: random verificaftion that
weld preparations are in accordance with applicable
drawings and specifications

(4) workmanship: visual inspection of accessible
areas to ensure that the workmanship is satisfactory to

in an-area equivalent o the [evel of SToTage TequiTrement
for the item. If an appropriate area is not available, the
inspection shall be performed in a manner and environ-
ment that does not endanger the required quality of the
item. These inspections and examinations shall include
the following, as appropriate:

(1) identification and marking: verification that
identification and markings are in accordance with appli-
cable codes, specifications, purchase orders, and draw-
ings, and with requirements in this Part (Part II).
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(5) lubricants and oils: verification of presence of
proper lubricants and oils, if required, by either specifi-
cation, purchase order, or manufacturer’s instructions
(6) electrical insulation: performance of insulation
resistance tests for motors, generators, and control and
power cable to ensure conformance with specifications

502.3 Special Inspection. Where receiving inspection
in addition to that described above is required, the special
inspection procedure, complete with documentation
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instructions, shall be attached to the item or container.
This is in addition to the copy sent through normal chan-
nels. The special inspection shall be performed, and the
results of the inspection shall be documented.

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

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, contamination,
deterioration, or physical damage from the time an

acceptable items, or moved to the final location for instal-
lation or [use.

503.2 Nonconforming. Items that do not conform to
the specified requirements shall be controlled in accor-
dance with Part I, Requirement 15 of this Standard.

503.3 |Conditional Release. If the nonconformance
that cauded the item to be classified unacceptable can
be corredted after installation, the item may be released
for installation on a conditional release basis. A statement

A statys-indicating system is a system or method for
identifyirg the status of items (e.g., an inventory manage-
ment sygtem, tagging, labeling, color coding, etc.) that
clearly indicates whether items are acceptable or unac-
ceptable for installation. A controlled physical separation
is an acceptable equivalent method. The system shall
provide for indication of the date the item was plaeed
in the adceptable or unacceptable installatiohistatus
and the ¢onditional release of the items for installation
pending [the subsequent correction of the nonconfor-
mance. When tags are used, the stock\shall be made
from material that will not deterioratg during storage.
The stodk used shall not be deléterious to the item.

A written record of the receiving inspection, package
identification, tagging, corrective actions, and justification
for conditional acceptance shall be prepared.

item is stored upon receipt until the time thecitgm is
removed from storage and placed in its final locqtion.
Special storage instructions from the manufacturer, if
specified, shall be addressed as part of the stdrage
process for both short- and long-terni;storage of items.

601.2 Levels of Storage. Environimental conditions for
items classified as Levels A through D shall meet the re-
quirements as described in«thefollowing paragraphs:

(a) Level A items shall‘be stored under special cpndi-
tions similar to those described for Level B items butfwith
additional requirements such as temperature| and
humidity controlwithin specified limits, a ventilation
system with filters to provide an atmosphere frge of
dust and harmful vapors, and any other appropriafe re-
quirements;

(b) Level B items shall be stored within a fire-resigtant,
tear-resistant, weather-tight, and well-ventilated building
orequivalentenclosure. Precautions shall be taken against
vandalism. This area shall be situated and constructpd so
that it will not be subject to flooding; the floor shall be
paved or equal, and well drained. Items shall be placed
on pallets or shoring to permit air circulation| The
area shall be provided with uniform heating and tempera-
ture control or its equivalent to prevent condensatioh and
corrosion. The minimum temperature shall be 40°F (5°C),
and the maximum temperature shall be 140°F (60°C) or
less if so stipulated by the manufacturer.

(c) Level Citemsshall be stored indoorsorin an equiva-
lent environment with all provisions and requirements as
set forth for Level B items, except that heat and tempera-
ture control is not required.

(d) Level D items may be stored outdoors in an|area
marked and designated for storage that is jwell
drained, preferably gravel covered or paved, and rejson-
ably removed from the actual construction area and tfaffic
so that the possibility of damage from construction efjuip-

i imimized: thbing or
equivalent to allow for air circulation and to avoid trap-
ping water.

602 Storage Areas

Periodic inspections shall be performed to ensure that
storage areas are being maintained in accordance with
applicable requirements.

54
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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 organiza-
tion. Access to storage areas involving Level D items shall
be controlled as designated by the responsible organiza-
tion.

602.2 Cleanliness and Housekeeping Practices.
Cleanliness and good housekeeping practices shall be
enforced at all times in the storage areas. The storage

PART II, SUBPART 2.2

603.6 Outdoor Storage. Items stored outdoors shall be
positioned or covered to avoid trapping moisture in
pockets or internally. For example, valves shall be posi-
tioned 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.

areag shall be cleaned as required to avoid the accumula-
tion pf trash, discarded packaging materials, and other

.3 Fire Protection. Fire protection commensurate
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 in
controlled storage areas shall not be permitted.

602.5 Measures to Prevent Entrance of Animals.
Meagures shall be taken to prevent the entrance of
rodepts and other animals into indoor storage areas or
equipment to minimize possible contamination and
mechanical damage to stored material.

603

St
requ
this

Storage Methods

rage methods and procedures shall comply with the
rements described in paras. 603.1 through 603.6\0f
bubpart.

603.1 Ready Access to Stored Items. All itenis:shall be
storgd in such a manner as to permit ready access for
inspection or maintenance without excessive handling
to mjnimize risk of damage.

603.2 Arrangement of Items. Items stacked for
storage shall be arranged so thdt racks, cribbing, or
cratgs are bearing the full weight without distortion of
the ifem.

603.3 Storage of Hazardous Material. Hazardous
chenpicals, paints;»solvents, and other materials of a
like nature shall'be stored in well-ventilated areas and
not inh close proximity to important nuclear facility items.

603.4(ldentification. Items and their containers shall
be plpindymarked so thatthey are easily identified without

604.1 Inspections. Inspections shall be perfofmed and
documented on a periodic basis to ensur€ that the integ-
rity of the item and its container, as provided for under
section 300 of this Subpart, is being maintained,|Deficien-
cies noted shall be corrected and-documented. [The char-
acteristics verified during this inispection shall include
such items as

(a) identification and matrking

(b) protective covérsyand seals

(c) coatings and preservatives

(d) desiccantsand inert gas blankets

(e) physical’damage

(f) cleanliness

604.2 . Care of Items. Requirements for proper main-
tenahce during storage shall be documented. Care of items
in'storage (includes storage in place) shall be exgrcised in
accordance with the following:

(a) Items in storage shall have all covers, caps] plugs, or
other closures intact. Methods used to seal openfings shall
be in accordance with section 300 of this Subpaft. Covers
removed for internal access shall be immediately replaced
and resealed after completion of the purpose forl removal.

(b) Temporary preservatives shall be left intdct during
storage. Should reapplication of preservatives bgd required
at the site, only those previously approved shal] be used.

(c) Items pressurized with inert gas shall be monitored
at such a frequency as to ensure that the gas pressure is
maintained within specified limits during storape. Desic-
cant humidity indicators shall also be monit¢red, and
desiccants shall be changed or reprocessed when speci-
fied.

(d) Instrumentation racks shall be energized
fied by the manufacturer.

(e) Space heaters enclosed in electrical itemf shall be
energized.

(f) Rotating electrical equipment shall be giv

as speci-

bn insula-

excessive handling or unnecessary opening of crates and
boxes.

603.5 Coverings. Weatherproof coverings, when used
for outdoor storage, shall be the flame-resistant type of
sheeting or tarpaulins. They shall be placed so as to
provide drainage and to ensure air circulation to minimize
condensation. They shall be tied down to prevent moisture
from entering laps and to protect the coverings from wind
damage.
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tion resistance tests on a scheduled basis.

(g9) The shafts of rotating equipment shall be rotated on
a periodic basis. The degree of turn shall be established so
that the parts receive a coating of lubrication, where ap-
plicable, and so that the shaft does not come to rest in a
previous position (90-deg and 450-deg rotations are
examples).

(h) Other maintenance requirements specified by the
manufacturer’s instructions for the item shall be
performed.
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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 contamination
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.

605 Removal of Items From Storage

ASME NQA-1-2019

include the results of configuration control activities
for the item while in storage, protection requirements,
changes in item ownership including (if applicable) certi-
ficates of conformance, and personnel authorized access
to the storage location(s).

700 HANDLING

The requirements that shall be fulfilled by the organiza-

tians rpcpnncihlp for handling items are contained in
5

Only it¢ms that have been inspected and are considered
acceptable for installation or use in accordance with the
receiving inspection procedure shall be removed from
storage fpr installation or use (see section 500 of this
Subpart) Items released from storage and placed in
their fingl locations and items stored in place within
the nucldar facility shall be inspected and cared for in
accordance with the requirements of paras. 604.1 and
604.2 of this Subpart and other standards, as applicable.

606 St

Writteh records shall be prepared that include such
pertinent information as storage location, results of
inspectipns, results of in-storage maintenance to

rage Records

Subpart 2.15.

800 RECORDS

Record copies of procedures, reports, personnel ¢
fication records, test equipment calibration records
deviation or exception records, storage and mainter
records, and inspection recgtds shall be prepare
required by this Subpart. These records shall be retgined
with other project or operations records as requirgd by
code, standard, specification, or project procedurey.

uali-
test
ance
d as
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SUBPART 2.3
Quality Assurance Requirements for Housekeeping at Nuclear
Facilities

100 (GENERAL

Thiis Subpart provides housekeeping requirements for
the cpntrol of work conditions and environments that can
affecf the quality of important parts of a nuclear facility. It
supplements the requirements of Part I and shall be used
in copjunction with applicable sections of Part I when and
to the extent specified by the organizations invoking this
Subpart.

200 |GENERAL REQUIREMENTS

Hdusekeeping encompasses activities related to the
control of cleanliness of the site area, the facility, materials,
and lequipment and fire prevention and protection,
including collection and disposal of combustible material
and ¢lebris, control of access to areas, and protection of
equipment. Housekeeping activities shall include docu«
mented methods and techniques for control of the Site
areaf the facility, and the materials and equipment
being incorporated in the facility to preserve the requisite
quality of the items being constructed or installed. Per-
sonnkl working in zone-controlled areas shall be familiar
with| the necessities and requirements for cleanness
control applicable to the various zores, Training programs
shall|be used for this purpose, where appropriate.

201 [Planning and Procédures

Pldnning and procedure’preparation shall be in accor-
dancg with the reqdirements of the Introduction to this
Part |(Part II). Procedures and instructions shall contain
suffi¢gient detail €0 provide for control of the site area, the
facility, and ‘the materials and equipment being incorpo-
rated in the facility to preserve the requisite quality of the
item| being constructed or installed. Procedures and

202 Classification of Cleanness

Cleanness requirements for housekeeping pctivities
shall be established on the basis(ofithe followinggone des-
ignations. The five zones arésprimarily for construction
and generally not applic¢able for the operations. The
timing for implementation of the zone designations
shall be as required-by/the need for cleanness

Zonpes
Restriction List I m m v v
Clothing changé Yes No Nd No No
Clean gloves, shoe covers, head covering Yes Yes Nd No No
Filtered-air Yes No Nd No No
Material precleaning Yes Yes Nd No No
Material accountability Yes Yes Yef No No
Personnel accountability Yes Yes Yef No No
Use of tobacco or eating Yes Yes Yef Yes No

(a) Zone I Areas requiring the highest ordei] of clean-
ness shall be equipped with a clean clothing change facility
at the vestibule or entrance. Such areas shall pfovide for
complete outer change of clothing by personnel, fincluding
the use of shoe covers, head covers, and gloves fo protect
all equipment surfaces from outside contamination. Mate-
rial entering this zone shall have been apprppriately
cleaned prior to entry.

(b) Zone Il Intermediate cleanness requirements less
restrictive than Zone I, but where foreign mattermay have
detrimental effects.

(c) Zone IIl. Areas less restrictive than Zonep I and 1],
butrequiring access control over personnel and aterials.

(d) ZonelV. Areas where itis desired to regulate the use
of tobacco and eating of food for material and efjuipment

instructions providing for the control of site areas, site
preparation, fire prevention and protection, and
records shall be in force with the start of the construction
activity. Other procedures and instructions shall be
prepared and approved no later than the start of equip-
ment installation work.

brotection—orfor-health-and-fire hazards
P T

(e) Zone V. Unrestricted construction areas requiring
good construction site housekeeping practices only.

300 REQUIREMENTS
301 Control of Site Area

Areas for specific activities shall be assigned and regu-
lated. Areas that shall be designated include, where appro-
priate, refuse and garbage dumps, refuse burning sites,
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storage locations, parking lots, eating places, nonsmoking
areas, subcontractor work areas, common areas, and
waste collection container locations. Personnel 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 |, I1, and III a written record of the entry and
exit of all personnel and material shall be established and
maintained.
Gradinp;drair
fencing, and ut111t1es shall be provided in accordance with
specified requirements and shall be maintained as
required [in good condition throughout the construction
phase or|until replaced with the permanent facilities.

302 Control of Facilities

Control of work and storage areas where important
items ar¢ handled shall be established and maintained
to confgrm to the appropriate zone defined in
para. 203 of this Subpart. Atmospheric control shall be
provided|where necessary.

The coptrol of tools, equipment, materials, and supplies
that are ysed in Zones I, II, and III shall be maintained to
prevent the inadvertent inclusion of deleterious materials
or objecfts in critical systems. Appropriate control
measure$ shall be provided through use of such items
as log bopks and tethered tools.

302.1 Cleanness. The work areas shall be kept suffi-
ciently clean and orderly so that construction activity
can procged in an efficient manner that will produce
and mairftain quality in conformance with specified:re-
quiremefpts. Where large accumulations of materials
occur on| a nonroutine basis, such as the stripping of
concretg forms, the material shall_be promptly
removed|or stored neatly. Garbage, trash, scrap, litter,
and othef excess materials shall be(collected, removed
from the |ob site, or disposed of in(accordance with speci-
fied requirements or planned practices. Such excess mate-
rial shall not be allowedte /accumulate and create
conditions that will adversely affect quality. The disposal
of cleanirlg chemicals shall be accomplished so additional
hazards are not created at the disposal site.

302.2|Environment. Areas of activity shall be
adequatel]y lighted, ventilated, protected, and accessible

as appropriate for the work being performed. Temporary

ASME NQA-1-2019

other conditions may affect the quality of work being
performed.

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. Proce-
dures or instructions for fire protection shall include
prov151ons for fighting fires 1nvolv1ng the use of avallable
igades,

and others Procedures or mstructlons shall dnd
plans for provision of water supplies, hydrants;automatic
sprinklers, access for firefighting, and distributi¢n of
extinguishers and firefighting equipment, Fire sugveil-
lance during and immediately following operations
such as welding and heat treating shall be proyided
when materials are located where flames, flying
sparks, weld spatter, or excesSive heat resulting from
the operation could cause combustion, with resylting
damage to items of thetnuclear facility. Fire proteftion
facilities shall be in_service beginning with the initial
stages of permanent construction. Prefire planning
shall be conducted as a requirement of the fire protection
procedures or/instructions, which shall include evacua-
tion of confined areas.

303 Material and Equipment

Materials and equipment delivered to the work|area
shall be so positioned, or protected when necessaty, to
ensure that the quality of the item will not be degraded
by the construction activity. The cleaning of impoftant
materials and equipment for the facility that is necefsary
during receiving, storage, and handling activities shall be
in accordance with applicable requirements.

304 Construction Tools, Supplies, and Equipment

The use, location, and deployment of construction fools,
supplies, and equipment shall be controlled to keep afcess
and work areas clear and to prevent conditions thaf will
adversely affect quality. These provisions shall indlude,
butare notlimited to, such items as the movement of thate-
rials to the work area, welding and stress-relieving leads,
power leads, temporary heating equipment, pumpp, air
and water hoses, welding machines, air compresgsors,
hoisting equipment, air tools, grinding tools,| and
burning tools.

lighting may be used but shall be installed and maintained
to provide good visibility. Ventilation shall be provided
where necessary to prevent accumulation of dust,
noxious fumes, and temperature extremes. Adequate
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

58

305 Surveillance and Inspections

Periodic inspection of work areas and construction
practices shall be performed at scheduled intervals to
ensure adequacy of cleanness and housekeeping prac-
tices. These inspections shall include the following, as
appropriate:

(a) inspection of construction site roads, accessways,
and ramps for conditions that may result in damage to
items being transported or handled
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(b) inspection of storage and work areas for confor-
mance to procedures and instructions in the following
categories:

(1) adequacy of access control

(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

PART II, SUBPART 2.3

(2) preservation of precautionary signs

(3) preservation of item identity

(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 recards _zone control rngich‘ipc fire and accident

solv
(c)

TIT STOTAage faciites
inspection of work areas for maintenance of envir-
onmental conditions within specified limits
(d) surveillance of installed items to ensure the
adequacy of
(1) maintenance of protection

investigations, surveillance, and inspection reeprds shall
be prepared as required in this Part (Rart If). These
records shall be retained with other prpjéct rgcords as
required by code, standard, specification, or proj¢ct proce-
dures.

59
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SUBPART 2.5
Quality Assurance Requirements for Installation, Inspection, and
Testing of Structural Concrete, Structural Steel, Soils, and

100 GENERAL

This Spbpart provides amplified requirements for
installatign, inspection, and testing of structural concrete,
structural steel, soils, and foundations. It supplements the
requirements of Part I and shall be used in conjunction
with applicable sections of Part [ when and to the
extent specified by the organization invoking this Subpart.

101 Definitions

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

class of cpncrete: identifies each individual concrete mix
design.

correlatign testing: comparison testing of two samples
obtained from the same batch of concrete but fromt
differen{ sampling locations. Usually performed to
check or|confirm the effects of a conveyanc€ $ystem,
such as 4 pump system, on plastic concrete properties
specified|at the point of placement.

curing: the process of maintaining a satisfactory moisture
content gnd a favorable temperature in concrete during
hydrat101 of the cementitious materials so that desired
propertigs of the concrete are‘developed.

delivery point: the point ofdischarge from a bulk concrete
delivery|[container. These containers include a truck
mixing uhit/ready=mix truck, truck-agitating unit, or
nonagitqting unit.,For sampling purposes, delivery
point and placément point can be considered coincident
when no| cenveyance system is used or if correlation

Foundations for Nuclear Facilities

may be performed by the Purchasépr<(or his agent),
constructor, manufacturer, or Supplier, but samplgs for
these tests must be taken from the ot or batch of maté¢rials
supplied and used at the site.of construction.

mixing point: the point of.discharge of plastic confrete
from a central mix plant’For truck-mixed concretg, the
mixing point and delivery point are defined as coincident.
When a truck agitator unitis used in the transit of congrete,
the delivery and.mixing points are considered coincjdent
when

(a) thedelivery pointis notmore than adistance of 2 mi
(3.22 km)'and a maximum time of % hr in transit frofn the
mixing point

(b) the delivered concrete commences to be placed
within a maximum time of % hr from the time the tfans-
porting vehicle arrives at the delivery point

When a nonagitating unit is used, the delivery poinft and
mixing point shall not be considered coincident.

nonagitating unit: containers, mounted on trucks or ¢pther
vehicles, for delivering central-mixed concretef not
constructed or equipped to keep the mass of confrete
in motion in the container.

NOTE: “Buckets” are not considered as nonagitating delivery
units.

placement point: the point of discharge of plastic congrete
into the forms. Except for pumped concrete, the placement
point and the delivery point are considered coincldent
when 5 min or less is used in transit of the confrete
from the delivery point to the placement point. Correlption
testing may be employed to demonstrate that placeent
point and delivery point of pumped concrete are c¢inci-

testlng Sl‘ OMWIS-NO. cigniﬁrahf rl«ahgn tothe concrete prr\p
erties following conveyance.

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
construction to determine compliance with specified re-
quirements and maintain control of materials. These tests

dernt:

qualification tests: tests performed to qualify the basic
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.
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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.

200 GENERAL REQUIREMENTS

The requirements of this Subpart apply to any organi-
zation or individual participating in work relating to
prod

wction preparation placement installation inspec-
=t + e
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400 PRECONSTRUCTION VERIFICATION

401 General

Receipt and interim storage inspections shall be used to
verify that items are in a satisfactory condition for instal-
lation. 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

tion,
soils
(a
(b
(c
(d
(e}
0]

and testing of structural concrete, structural steel,
and foundations, and applies to the following:
formwork
steel reinforcement
embedded items
foundation preparation
concrete
structural steel
(g] soils and earthwork
(h] special foundations, including piles and caissons as
identified in para. 601
(i

)] foundation underpinning

~

300 [REQUIREMENTS

Mg¢asures shall be established and implemented for
docujmentinginstallation, inspection, and testing activities
to vefify conformance to specified requirements. Applica-
ble ¢odes and standards are referenced or invoked
throfighout this Subpart. If the referenced or invoked
code| or standard becomes superseded or canceled;, the
design authority or contracting authority may retain
the puperseded or canceled code or stafidard, or
invoke a different code or standard.

301 [Planning and Procedures

Plgnning and procedure preparation shall be in accor-
dance with the Introduction to Part II.

302

Md
requ
cont

Control of Measuring and Test Equipment

asuring and test equipment used to implement the
rements of this*Subpart that affect quality shall be
olled, calibrated at specific periods, adjusted, and
maiptainedto required accuracy limits per
Part| I, Requirement 12. This includes, but is not
limited to; thermometers, balances, scales, air entrain-

reports, or other evidence of quality confeymance for
correctness and compliance with specificatiqns if not
reviewed at time of receipt

402 Materials Suitability

To ensure that materials méet-Specified requ
preconstruction qualification tests and inspecti
materials to be used and\in-process tests of
being used shall be conducted.

Qualification tests/shall be performed and the results
evaluated prior toythe initial use of the materiall to estab-
lish conformance of the materials to the specified require-
ments. These tests are mandatory unless| current
documentary test data are available to establish|complete
confidence in conformance to specification requirements.
The specifications shall identify the required qudlification
tests and the frequency for their repetition. ['he tests
required for concrete, concrete constituents, materials
for reinforcing systems, materials for pregtressing
systems, and welding materials shall be in adcordance
with the ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359).

Concrete mix designs shall be batched and |mixed in
accordance with ASTM C94, Standard Specifidation for
Ready Mix Concrete, or ASTM C685, Standard Ppecifica-
tion for Concrete Made by Volumetric Batching and
Continuous Mixing.

Normal, heavyweight, and mass concrete mik designs
shall be proportioned in accordance with ACI 21/1.1, Stan-
dard Practice for Selecting Proportions for Normpl, Heavy-
weight, and Mass Concrete.

Lightweight concrete mix designs shall be proportioned
in accordance with ACI 211.2, Standard Prdctice for
Selecting Proportions for Structural Lightweight/Concrete.
Lightweight concrete aggregates shall be qualifigdd by tests
for conformance with ASTM C330. When splitting tensile

ctranathe ava vaoyiead for Labturaiaght copncrat mix the
StFeRgtRSare-fFeqiirea—+erHgatwelSht-eohRerete )

rements,
ns of the
materials

mentTeters, votumretric buckets; fietdmeasuring
devices, pressure gages, and torque wrenches.

303 Laboratory Testing

Laboratory operations and testing associated with
concrete and soils shall be controlled using a quality assur-
ance program. Such testing laboratories shall conform to
ASTM C1077 and D3740.

61

methods given in ASTM C330 shall be used. Additional
tests may be required to qualify materials for special appli-
cation.

403 Construction Processes

Inspections shall be performed to verify that the prere-
quisites for control of construction processes such as
welding, structural bolting, mechanical splicing of rein-
forcement, and concrete measuring, mixing, transporting,


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART II, SUBPART 2.5

placing, and curing have been accomplished. These
inspections shall include verification of the following:

(a) the process has been qualified as required

(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 processis suitable for the particular application

(e) manpower, equipment (including measuring and

ASME NQA-1-2019

(b) inspections to ensure that the subgrade surface is
within specified limits

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

testing e{[OIPIENt), and Matertals are readily avattable
and adequate to perform the work in accordance with
drawing pnd specification requirements

500 INSPECTION OF SOILS AND EARTHWORK
501 Ger

Inspection of soils and earthwork shall include prepara-
tions for fearthwork, as well as in-process inspections of
placing and compacting operation, to ensure conformance
to specified requirements.

eral

502 Materials

Inspections and qualification testing of stockpiles or
borrow pits shall be performed to verify conformance
to specifijed requirements. Qualification tests of soil fill
materialg shall be performed for

(a) grdin size analysis using ASTM D422

(b) mdisture-density relationship of soil using ASTM
D698 or P1557

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

(d) lighid limit, plastic limit, and plasticity indexof soils
using ASTM D4318

(e) unffied soil classification using ASTM'D653, D2487,
and D24§8

Other fualification tests of soil fill materials may be
used whegn specified.

503 PL

Inspecfions shall be performed prior to compacting
operations to verify the)adequacy of compacting equip-
ment. These inspections shall include the following:

(a) indpections to verify that compacting equipment
has specified_weight, if applicable

(b) ingpections to verify that the specified type of

ing and Compacting Equipment

{Jdocumentation of the mspections requirgd by
paras. 504(a) through (e) of this Subpart shall be verified
as being complete and indicating thatall inspection rgsults
are satisfactory

505 Soil Compaction

Inspections of soil compaction during construction|shall
be performed to verify the fallowing:
(a) fill material meets spegified requirements
(b) segregation of thefill.material does not occur ds it is
dumped and spread
(c) specified lift thicknesses are not exceeded
(d) when specified, a knitting technique is used yhen
joining lifts and Where fill is placed against existing garth
slopes or adjacent to previously compacted fills
(e) praper location and installation of underdiains,
where'specified
(f)-the compacting equipment makes the spedified
number of passes over each lift and that passes ovgrlap
(g) heavy compaction equipment is not operated pdja-
cent to concrete until concrete has achieved the appro-
priate specified strength prior to being subject¢d to
compaction loads
(h) heavy compaction equipment does not exceed
maximum loads specified for buried structures
(i) moisture control during compaction

506 In-Process Tests on Compacted Fill

In-process tests shall be performed during the couyse of
construction to maintain control of soil compaction. |A list
ofthe in-process tests for soils is shown in Table 506 df this
Subpart. The need for each specific test shall be egtab-
lished in the specifications. In-process tests shdll be
performed more frequently if the test result§ are
erratic, or if the trend of results or an apparent cHange
in material characteristics indicates that the freqyency

should be increased

equipment 1s available and in operating condition

(c) inspections of vibratory compaction equipment to
verify proper functionality and that the correct vibration
frequency setting is being used, if specified

504 Preplacement Preparations

Inspections of preparations for fill placement shall
include the following:

(a) inspectionsto ensure compliance with site prepara-
tion requirements

62
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Table 506 Required In-Process Tests for Compacted Fill

Material Requirements Test Method Test Frequency
Soil Moisture-density relationship of soils ASTM D698 or D1557; Method A, B, C, Atleast one for each soil type and whenever soil
or maximum-minimum index or D, or ASTM D4253 and D4254,as  type visually changes or is otherwise
density of soils specified questionable
Grain size ASTM D422 hydrometer or sieve, as  One for each density relationship test
appropriate
Plasticity index ASTM D4318 One for each density relationship test and when

volume change characteristics are

Soil moisture

ASTM D2216)
Field density test

specified

Fines content ASTM D1140

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

. 11
queTsStIoIaoe

One for each field density test and when
moisture content changes @re qugstionable

ASTM D1556 or D2167, supplemented Test as specified in awner’s specifichtion with
by ASTM D6938 or D2937, as

the following as minimum:
(a) one for-évery 2,000 yd* of [naterial
placed for mhass earthwork
(b)..ontefor every 1,000 yd® of faterial in
relatively~thin sections for canal or feservoir
linifig
(c) one for every 200 yd* to 340 yd® of
backfill in trenches or surrounding $tructures
(d) at least one test for every ljft of
compaction operations on mass earfhwork
(e) one test whenever there is g suspicion
of the quality of moisture control oy effective-
ness of compaction

One for each density relationship tesfand every
100,000 ft* (9290 m?)

GENERAL NOTE: These test frequencies shall be considered minimumnt*unless documentary test data are available to establish adequate confi-

dence in conformance with specification requirements.

600|INSPECTION OF FOUNDATION PILE-AND

CAISSON CONSTRUCTION*

601 |Piles

601.1 Pile Receiving, Handling, and Storage. Inspec-
tiongshall be performed to yerify that the specified mate-
rial has been received and.to verify the adequacy and
proper handling techfiigues. These inspections shall
include the following:

(a)] receiving inspéction

(b} inspectionof handling procedure to verify that
proper liftingpoints and lifting techniques are used

(c] inspection of storage procedure to verify that
suitaplestorage areas have been designated, that blocking

and that the pile to be driven is undamaged and as speci-
fied

601.2 Pile Driving and Cast-in-Place Pile Gonstruc-
tion. Pile driving and cast-in-place pile conftruction
shall be inspected to verify that the specified|piles are
properly located from site baselines and glevation
benches (located according to length and dapacity),
that the surface from which the piles will He driven
has been properly prepared, excavated to the dgsignated
driving elevation, and drained or dewatered, as gpecified,
and that pile driving equipment in compliance]l with the
specification is available.

601.2.1 Installation of Wood, Steel, anlq_ Precast
Concrete Piles, and Cast-in-Place Concrete Piles With

is adequately and properiy Iocated, and that pites can be
rehandled without damage

(d) inspection of procedure for transporting piles from
storage area to driving location to verify that proper
support and lifting points are utilized, that proper
lifting technique is used to position the pile for driving,

! Applicable for nonreactor containment structures only. This section
is not applicable to reactor containment structures because piles and
caissons are typically not used for U.S. commercial nuclear reactor
containment structures.

63

Permanent Casing and Shell. The installation of wood,
steel, and precast concrete piles, and the shells or
casing for cast-in-place concrete piles shall be inspected
to verify the following:

(a) the specified pile hammer is being used and is oper-
ating at the required speed (blows/minute) and stroke, if
specified

(b) the pile being installed is the specified type and
length
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(c) the pile is installed within specified tolerances of
locations, plumb, and rotation or to the specified
batter and tip elevation, and that the blow counts are
as specified

(d) the proper type of cushioning materials is used
between the hammer and the pile and to ensure that
piles are not being damaged during driving

(e) the follower used on piles with the final top eleva-
tion below the existing grade is compatible with the

ASME NQA-1-2019

601.2.4 Pile Splicing. The construction of composite
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
prepared and spaced for application of the splicing mate-
rial

s for

tion.

driving c[Taracteristics of te pie {c)the pite s at the specified temperature Himt

(f) the|piles that are adjacent to the pile being installed splicing and that the splice is installed in acgordance
are checlfed for heave and reinstalled if required with applicable standards and specifications

(g) the sequence of pile 1nstall'at10'r1 is as specified in 601.2.5 Inspection of Concrete Construc
order to pvoid displacement of piles in place

(h) dojcumentation and reporting of any observed
damage [to adjacent structures that may have been
caused or worsened due to pile-driving operations

(i) drilling and jetting are only done when specified and
are perfdrmed in accordance with the specifications

(j) complete records are made of pile driving resistance

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

(a) th¢ casing has not buckled or ruptured

(b) th¢ casing is straight

(c) thdcasingis dewatered and cleaned to the tip eleva-
tion

(d) th¢ reinforcement is installed and positioned as
specified and is secured against displacement during
concreting

(e) thd volume of concrete used is consistent with the
estimated required volume

The placement of concrete in the pile casing shall be
inspectefl 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 pilgs without permanentcasing shall be inspected to
verify the following:

(a) thg volume of concrete used is consistent with the
estimated requiredsvolume

(b) th¢ methed{for withdrawing the casing will not
cause separationofthe pile concrete, nor alter the position

placing of the concrete maintains a level of concrete suffi-
ciently above the bottom of the casing to avoid separation
of the pile concrete, soil intruding or necking down the
concrete pile, and movement of the reinforcing steel, if
placed

(d) the placement of concrete in the pile casing
conforms with paras. 705 and 707 of this Subpart

(e) grouting pressure or compaction energy used to
form the pile is specified

64

Concrete construction of cast-in-place pil€s and protgctive
concrete cast around piles shall be_inspected in afcor-
dance with section 700 of this,Subpart.

601.2.6 Test Piles. Test piles shall be inspectgd to
verify that

(a) load tests are mad€ on piles driven or cast-in-
in the same manner@s'production piles

(b) thedrivingef constructionisinaccordance with the
applicable paragraphs above

(c) theperformance ofload testing and integrity testing
is in accordance with ASTM D1143, Method of Testing

Piles Under Static Axial Compressive Load

blace

602 Caissons

602.1 Caisson excavation shall be inspected to
that

(a) caissons are correctly located

(b) the caisson shaft is straight and plumb, or t
specified batter, and suitable means are employ
maintain the shaft diameter

(c) the bottom of the caisson is at the specified dleva-
tion and is level, or is excavated in steps as necessdry to
provide level and uniform bearing over the full basearea

(d) there are no unacceptable voids, caverns, or dtrata
of compressible material below the bottom of the cajsson

(e) underreamed caissons have the specified bgttom
diameter and side slope

(f) therocksocket of drilled-in caissons is the spe
diameter and depth

(g) the shear rings of friction caissons are the spe
size and spacing

erify

b the
bd to

ified

ified

60 Ga ! 3 ected
in accordance with section 700 of this Subpart. Also, the
performance of load testing and integrity testing shall be
conducted in accordance with specified requirements.

In addition, caisson concrete shall be inspected to verify
that

(a) allloose soil has been removed from the bottom of
the caisson excavation prior to concreting
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(b) the caisson excavation has been dewatered or that
approved means of placing concrete underwater are
employed

(c) sufficient head of concrete is maintained above 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

PART II, SUBPART 2.5

(2) storage and handling adequately prevent
contamination with deleterious substances or mixing
with other aggregates

(3) specified temperature and uniform moisture
control are maintained

(4) use of frozen materials is prevented

(c) inspection of admixture storage and handling facil-
ities to verify that deterioration and contamination are
prevented and that admixtures are protected from

concfete are empioyed I SIUTTy-Stabiiized catssomn to
prevlent segregation or mixing with slurry and to
ensufe specified concrete strength

(f)| the volume of concrete used is consistent with the
estinpated required volume

603

THe required qualification tests are as follows:

(a) Wood piles shall conform to specifications such as
ASTM D25, and AWPA U1, and ASTM D1760 for wood
presgrvation treatment.

(b) Steel piles shall conform to specifications such as
ASTM A252 for pipe, and ASTM A6 and A36 for structural
shapgs.

(c}) Concrete piles (precast, cast in place, and
prestressed) shall conform to approved specifications
used|in the manufacturer’s certification (e.g., ACI 543,
Design, Manufacture, and Installation of Concrete
Piles), or as specified.

Required Qualification Tests

700 [INSPECTION OF CONCRETE CONSTRUCTION

701

In
inspé
cess
port

General

Epection of concrete construction shall include
ction of preparations for concreting, as well as inpro-
inspections of concrete meaguging, mixing, trans-
ng, placement, curing, and protection to ensure
conf¢rmance to specified requirements. The inspection
of pretensioning or postitensioning systems shall be
included, if applicable+Fhe inspection shall follow ACI
Standard 311.4, Guide for Concrete Inspection; PCI
MNL{116; and MNE:-117.

702 |Protection of Materials

Ingpections shall be performed to verify the adequacy

and proper maintenance of material storage conditions

reezing

(d) inspection of water sources and coolingarnd heating
facilities to verify the specified water quality)andjto ensure
that the specifications for concrete temperatures are met

(e) inspection of reinforcing material, embedments,
and prestressing systems matérials (wire} strand,
tendons, tendon tubes, and.temporary or pgrmanent
anchor hardware) to verif§j, protection against pxcessive
corrosion, contaminatienjand physical damag

703 Measuring, Mixing, and Transportin
Equipment

p certified
National
Epections
oduction
bperation
bment in
e NRMCA
bns shall

Concretelbatching and mixing facilities shall b
to be in decordance with the requirements of the
Ready-Mix Concrete Association (NRMCA). In
shall\be performed prior to and during the p1
of concrete to verify the adequacy and proper
of measuring, mixing, and transporting equi
accordance with ACI 304, ASTM C94, and th
Plant Certification Checklist. These inspecti
include the following:

(a) inspection of measuring facilities for the
accuracy of measuring, weighing, and weight
devices to control the following:

(1) proportions of cement, water, and agg

(2) quantities of admixtures

(3) aggregate moisture compensation

(4) mixing time

(5) temperature control, heating or c
concrete

(6) method of adding water when batchjng light-
weight aggregates in accordance with ACI Standard 301

(b) inspection of central mix plant and truck thixers for
wear of drum blades, availability of revolution copnter and
water-measuring devices, proper speed of rotdtion, and
ability to mix concrete completely in the specified time.

specified
ecording

regates

oling of

and handling techniques. These Inspections shall
include the following:

(a) inspection of cement storage facilities to verify
weathertightness, cement temperature, and the
absence of lumps, and review of records to verify type
and age of cement

(b) inspection of aggregate stockpiles to verify that

(1) handling techniques are not resulting in segrega-
tion

65

704 Preplacement Preparations

Inspection of preparations for concrete placement shall
include the following:

(a) inspection of the compacted structural fill or undis-
turbed 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 structural
concrete to verify surface cleanness, removal of loose
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rock and free water, correct contour, and specified
subgrade condition
(c) inspection of previously placed concrete to verify
proper joint preparation
(d) inspection of formwork to verify
(1) correct location and configuration, dimensional
accuracy, and proper line and grade of formwork
(2) installation and integrity of water stops and
membrane waterproofing

ASME NQA-1-2019

(b) adherence to specified requirements for class of
concrete, time of placement from batching, mixing revolu-
tions, rate of placement, lift height, placing sequence,
concrete temperature, and hot or cold weather concreting
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

(3) ¢omndition of fornT IMatertal to produce te Spect- {e)adequate CoNCrete consoitdatton equipment and
fied concfete finish, installation of ties, anchors, bracing, technique of operation (ACI Standard 309)
shoring,|and supports to prevent movement during (f) neither embedded items are disturbed nor fprms
concrete [placement are displaced

(4) forrect location and dimensions of blockouts,
proper fqrm coating, and cleanness inspection of forms 706 Finishing and Repairs
for tightpess and placement of grqut and vent pipes Inspections shall be performed-toverify that spegified
when preplaced aggregate concrete is used finishes are obtained, i.e.,, wood{leat, steel trowel, ag/cast,

(e) inspection of reinforcing steel, prestressing compo-
nents (if applicable), and other embedded items to verify
(1) ¢orrect size, number, material (ASTM bar spec-
ification)|location, position, cleanness, and leak tightness,
if applicaple
(2) proper stringing and absence of physical damage
to preterlsioning strands or tendons
(f) inspection of mechanical reinforcing bar splicing
operations to verify conformance to the requirements
or para. Y12 of this Subpart
(g) ingpection by use of a mandrel or similar device to
ensure that the tendon conduits are open and remain open
during the concrete placing operation
(h) ingpection of pretensioning load cells and presstxe

gages for| accuracy and calibration, if applicable
(i) inspection of pretensioning system strand-vises for
cleannegs, proper lubrication, wear, distortion, and
cracking,|if applicable
(j) inspection of the pretensioning operation, if appli-
cable, to verify
(1) fnitial tensioning of each strand to eliminate slack

‘ovide a uniform injtial’stress condition in all
rior to final stressing

proper measurement and correlation of jack
(or load cell reading) and strand or tendon elon-

and to p
strands f
(2)
pressure
gation
(3) proper orrection for elongation losses, due to
strand slfppage-in the rises and movement of anchorage
abutments
(k) ins
(1) inspection for embedments
Documentation of the inspections required by (a)
through (1) shall be verified as being complete and indi-
cating that all inspection results are satisfactory.

705 Concrete Placement

Inspection of concrete placement shall be performed to
verify the following:
(a) specified tests of concrete have been performed

66

or other type. After forms have'been removed, inspedtions
shall be performed to verify-that the formed surfacesjhave
been repaired and finished in accordance with spegified
requirements.

Any indicationof honeycomb, voids, or contamingtion,
such as at adconistruction joint, shall be explordd by
physical removal of concrete, if necessary, to determine
the extent-of such voids or contamination. Approgriate
repairs’shall be made. Noncosmetic repairs, su¢h as
those extending behind reinforcement or dampged
induced by loading or other type of stress, shall be as
directed by the responsible design organization if not
covered by approved repair procedures.

707 Curing

Qualification tests shall be performed on li
membrane forming curing compounds and sheet

C309 or ASTM C171, as applicable.

Inspections shall be performed throughout the
fied curing period to verify the following:

(a) correct curing method is used, i.e., use of ponlding,
fog spray, wet burlap, curing compound, or other methods
in accordance with specified requirements

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

(c) membrane curing compounds are specififcally

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

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

(f) concrete test cylinders are subjected to the same
curing process as the placed concrete when field-cured
cylinders are required to evaluate curing methods
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708 Stress Transfer of Pretensioned Members

If applicable, inspections shall be performed to verify
the following:

(a) the concrete strength, asindicated by test cylinders,
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

PART II, SUBPART 2.5

711 In-Process Tests on Concrete

In-process tests shall be performed during the course of
construction to maintain control of structural,
prestressed, and precast concrete. The tests that are
required and the frequency shall be in accordance with
the ASME Boiler and Pressure Vessel Code, Section III,
Division 2 (ACI Standard 359) and Code Requirements
for Nuclear Safety-Related Concrete Structures (ACI
349-06) and Commentary (AFI Standard ?4C), except

that|would restrict longitudinal movement of the
menjber(s) are removed, or loosened in a specific
sequpnce to or in conjunction with stress transfer

(d) the stress transfer is performed following an
apprpved stressing procedure and sequence

709

Ingpections shall be performed prior to and during post-
tensipning, if applicable, to verify the following:

(a)] the concrete strength, as indicated by test cylinders,
is in pccordance with the specified strength at the time of
prestress or at the time of post-tensioning.

(b] thetendons and tendon ducts of ungrouted tendons
have|been treated with the specified lubricant, or corro-
sion{inhibiting compound, prior to tendon installation.

(c] the tendons are tensioned (from both ends if so
specified) in accordance with the specified prestressing
sequpnce.

(d] there is proper measurement and correlation:of
jack pressure (or load cell reading) and tendon elongation
as wpll as proper correction for elongation, or préstress
seatiphg losses.

(e] the anchorage details (buttonheads; friction grip,
wedge grip, threaded, etc.) are in accordance with the
specified requirements both prior to and.after tensioning.

(f)| the grouted tendon ducts arfe free from excessive

Post-Tensioning

as follows:
The ASME Boiler and Pressure Vessel Gede, Section III,
Division 2 (ACI Standard 359) test fréquencigs for the
following tests shall be considered minimurn, unless
current documentary test data are-available to|establish
adequate confidence in conformance of material} to speci-
fied requirements:
(a) for concrete materidls: unit weight/yielc
(b) for aggregate materials
(1) unit weight ef'aggregate
(2) fixed water and iron content of aggregate only for
radiation-shielding concrete
(3) organic impurities
(4) flat and elongated particles
(5\lightweight particles
(6) specific gravity and absorption
(7) Los Angeles abrasion
(8) potential reactivity
(9) soundness
The reduction of frequency of testing must
mented, and referenced documentation mustbe
tative of the material currently being certified
results of prior testing.
Additionally, mixing water and ice, if not potgble, shall
be tested per the requirements and frequencieq of ASTM
C1602, Standard Specification for Mixing Water Used in

be docu-
‘epresen-
with the

moisfure prior to grouting. The grout material and the the ProduFtlon onyc}llra;llc'Ct?ment C(?ncretfe, fo 'e;f;ect'c(;n
groufing operation are in ac¢ondance with specified re- compressive strength, ev1at10r'1 on time o ] sef| chloride
; content, sulfate content, total dissolved solids, pnd alka-
quirgments. i
lies.
710 [Shipping and-Handling of Precast Concrete In-process tests shall be performed more frefjuently if
Members testresults are erratic or if the trend of results inglicates an
apparent change in material characteristics.
Ingpectiong’shall be performed prior to and during erec- In-process tests shall be performed on samples of
tion fo verify.that concrete aggregates designated for constructipn use to
(a] members are handled only by means of approved ensure they conform to specifications prior to pse. Peri-
deviges¢at designated locations or pick-up points odic correlation tests shall be conducted to ensure the

(b) suitable foundations are provided for storage of
precast members

(c) stacked members are separated and supported by
battens placed across the full width of the designated
bearing points

(d) cracking, spalling, and other defects caused by ship-
ping and handling of the precast members do not exceed
the specified limits

67

uniformity of the concrete aggregates is maintained
from aggregate supply source to concrete batch plant.
Samples for in-process tests of concrete shall be taken
following the procedures of ASTM C172, except as defined
herein regarding location of sampling. No water or other
ingredients may be added to any concrete batch after
obtaining the in-process sample. Samples shall not be
taken from concrete deposited in the form. Except as
noted below, the sampling point for taking in-process
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test samples of plastic concrete shall be performed at the
placement point or other points coincident thereto.

For sampling purposes, delivery point and placement
point can be considered coincident when placement is
by chute, wheelbarrow, or bucket, and time of conveyance
to the forms does not exceed 5 min or when correlation
testing shows no significant change to the concrete prop-
erties following conveyance (1-in. maximum variance in
slump; 1.0% maximum variance in air content).

ASME NQA-1-2019

Inspection of steel construction in accordance with the
AISC 360, Specification for Structural Steel Buildings, shall
include inspection of assembly and erection operations,
fastening or connecting operations such as high strength
bolting and welding, and finishing operations such as
cleaning and protective painting or coating.

Inspection of steel construction shall include inspection
of related items, such as anchor bolts and baseplates, that
may be part of the supporting structure and installed as

Where[COTIVEyance SySTEIMS WIT TE potemntat of Sigif=
icantly alfering concrete properties are employed, corre-
lation testing shall be conducted daily to establish
concretel properties needed at the delivery point to
provide doncrete as specified at the point of placement.
Correlatipn testing shall be repeated whenever the equip-
ment or fonveyance delivery configuration significantly
changes ¢r whenever concrete quality is in question.

Wherq correlation tests of slump, air content, or
temperdture of concrete placed by a conveyance
system §dhow changes beyond specified allowances,
repeat cqrrelation testing every 100 yd* (75.6 m®) or
until chapges return to allowable limits.

712 Meq

The mEchanical splice testing for permitted splice
systems phall be done in accordance with the require-
ments off the ASME Boiler and Pressure Vessel Code,
Section I]I, Division 2 (ACI Standard 359) and Code Re-
quirements for Nuclear Safety-Related Concrete Struc-
tures (Al 349-06) and Commentary (ACI Standard 349):

hanical Splice Testing

713 We

Welde
requiren]

ded Reinforcing Bar Splices

| reinforcing bar splices shall be subjeet to the
ents of para. 805 of this Subpar', except that
provisiops of the ASME Boiler and Pressure Vessel
Code, Segtion III, Division 2 (ACI Standard 359), shall
also apply.

part or tne structural concrete work.

802 Supporting Structures

Prior to erection of steel, anchor bolts, baseplated, and
other structural embedments shall be checked for correct
orientation, spacing, and elevation. Baseplate surfacep and
supporting concrete surfaces shall*be checked to yerify
satisfactory conditions for grouting.

Grouting of baseplates,-beam pockets, etc., shdll be
controlled and inspected.to verify that only spedified
materials are used,’proportioned properly, plpced
correctly, and cured-properly to achieve the spedified
compressive strength.

803 Assembly and Erection

Assembly and erection operations shall be inspectied to
verif§ compliance with installation procedures and york
instructions. Alignment operations shall be carriedl out
edrly enough and as often as is necessary as ereftion
progresses to ensure that specified requirements arqd met.

Particular attention shall be given to verification ¢f the
condition of contact surfaces of friction-type connedtions
and bolt hole alignment. Correction of fabrication efrors
shall be closely controlled to prevent correction of nisa-
ligned holes by reaming in excess of AISC tolerapces.
Burning of bolt holes is not permitted. Equipment fused
in connecting operations shall be inspected to vlerify
conformance with specification requirements| For
example, air compressors shall be of sufficient capacity

714 Bending of Reinforcement to maintain the required operating pressure$ for
Bendirlg of reinforcing)bars shall comply with provi- impact tools. o

sions of the ASME Boiler and Pressure Vessel Code, antrol and m.omtorlng of tyPe ,Of cgntaFt su'f.ace
Section IlI, Divisions2*(ACI Standard 359), subsubarticle .co-atmg (to provide adequate friction in slip critical
CC-4320.|Field bending of bars partially embedded in set joints) shall be conducted.
concrete|shall.not be pe-rmltted. except as spec1f1cally 804 High-Strength Bolting
approved by-the responsible design organization.

Instaliation of Nigh-strength bolts shall be in accordance

800 INSPECTION OF STEEL CONSTRUCTION
801 General

Structural steel qualification shall be documented by
manufacturer’s certification showing conformance to
specifications such as ASTM A36, ASTM A441, or as other-
wise specified.

68

with Research Council on Structural Connections (RCSC),
Specification for Structural Joints Using ASTM A325 or
A490 Bolts, and with AISC N690, Specification for
Safety-Related Steel Structures for Nuclear Facilities.
Manufacturer’s certifications for bolting materials shall
be provided with each lot received.

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

For fully tensioned connections, a calibrated tension-
measuring device shall be required at all job sites. As veri-
fied by the inspector, the contractor shall demonstrate
that required tension is achieved by the specified or
selected installation method being employed.

Procedures for verifying tension installation and estab-
lishingajob 1nspect10n torque for checklng installations in
quesftormst
above

include visual inspection of bolting operations and torque
wrer|ch inspection of completed connections. Connection
points shall be visually inspected for the following items:

(a) bolts are long enough as indicated by the point of
the Holts being flush with or outside the face of the nuts

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

(c] torque has been applied as indicated by the burn-
ishinig or peening of the corners of the nut

(d) turning elements are on the correct face; properly:
sized washers are used when required

Bdllt tension inspection shall be as specified in the(RCSC
Spec|fication and with AISC N690, Specification for Safety-
Related Steel Structures for Nuclear Facilities;{n-addition,
ing the initial phase of bolting operations, dll bolts tigh-
teneql by each bolting crew shall be checked until the
results are consistently acceptable.

804.2 Inspection Tools and Procedure. Hand torque
wrer]ches used for inspectionshall be controlled in accor-
dance with Part [ and shall\be calibrated at least weekly,
morg often if deemed necessary. Impact torque wrenches
used|for inspection shall'be calibrated at least twice daily.
Feelgr gauges used for inspection of direct-tension indi-
catoqfs shall beseontrolled.

805 | Welding

Inppection of structural steel welding shall be

PART II, SUBPART 2.5

mental conditions, joint fit-up prior to start of welding,
preheat and interpass temperature requirements, filler
metal, control of distortion, postweld heat treatment,
and cleaning requirements. Procedures shall be estab-
lished 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 proce-
dure used to perform the orlglnal weld or a qua11f1ed

e EauTe i c i e method
that disclosed the repalrable defect. All Weli repairs
necessitated by nondestructive examihation| shall be
documented.

900 DATA ANALYSIS AND EVALUATION
901 General

Procedures shall be-established for processirg inspec-
tion and test data andtheir analysis and evaluatipn. These
procedures shall provide for acquisitions and prg¢paration
of inspectionand-test data for prompt evaluatidn against
acceptance criteria, operating limits, and performance
standards. The data processing procedures shall
provide or on-the-spot evaluation to determine the
validity of the inspection and test results and the appro-
priateness of continuing the inspection or test.|The data
shall be analyzed and evaluated to verify compl¢teness of
results and achievement of inspection and test opjectives;
and to identify additional inspection and tests [required,
and necessary changes to the installation inspection or
test procedures. Inspection and test restyilts that
include inspection and test data, together with a report
of data analysis and evaluation, shall be provided as speci-
fied in section 1000 of this Subpart. When test data are
found to not meet acceptance criteria, steps shal| be taken
to assess the implications of such and take appropriate
corrective and preventive measures.

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 permanentrecords in accordance with{ACI Stan-
dard 214. Concrete quality and acceptance criteria shall
conform to the requirements of ACI Standard 318, Chapter

4

performed in accordance with the provisions of
Section 6.0 of AWS D1.1, Structural Welding Code —
Steel. This inspection shall include visual examination
of preparations, welding processes, postwelding opera-
tions, and, if deemed necessary, some NDE inspections
that are appropriate to the application. Prior to
welding, verification of welding procedure and welder
qualification shall be documented and shall include all
essential variables identified in the procedures. In-
process inspections shall include acceptability of environ-

T,

902.2 Evaluation of Mechanical Splice Test Results.
The evaluation of mechanical splice test results shall be in
accordance with ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359).

902.3 Evaluations of Aggregate Test Results. When
any aggregate tests specified fail to meet the specified re-
quirements, two additional tests shall be made from
samples of the same lot of aggregate. If one or both of
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the two additional tests fail to meet the specified require-
ments, the data shall be submitted to the responsible engi-
neering organization for evaluation and corrective action.

903 Steel Construction Test Data Evaluation and
Analysis

This data shall be evaluated for conformance to project
specifications of the AISC 316, Manual of Steel Construc-
tion and AWS D1.1, Structural Welding Code — Steel.

ASME NQA-1-2019

uniformity of soil moisture, and thickness of layers being
placed. In-place compacted fill density shall be deter-
mined using standard approved methods and the
results evaluated for compliance to specified require-
ments. Data shall include verification that the soils are
fully compacted or consolidated to contours and the
grades specified. When statistical methods are required
by the specification, the desired level of confidence shall be
specified.

904 Soils Test Data Evaluation and Analysis

This dgta shall be evaluated daily during progress of the
work foil conformance to project specifications. The
control tdchniques given in the specifications, such as spe-
cific test methods for the type of soil compacted, shall be
verified. Pata shall include determination of parameters
specified] including use of proper materials, amounts and

1000 RECORDS

Record copies of procedures, reports, persoinel quali-
fication records, test equipment calibration recordsd, test
deviation or exception records, and inspection and exam-
ination records shall be prepared. These shall be retained
with other project records as required by code, stanflard,
specification, or project procedufes.

70
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SUBPART 2.7
Quality Assurance Requirements for Computer Software for
Nuclear Facility Applications

100 (GENERAL

Thiis Subpart provides requirements for the acquisition,
development, operation, maintenance, and retirement of
software. The appropriate requirements of this Subpart
shall|be implemented through the policies, procedures,
plans, specifications, or work practices, etc., that
provjde the framework for software engineering activ-
ities| This Subpart supplements the requirements of
Part|l and shall be used in conjunction with applicable
Requirements of Part I when and to the extent specified
by tHe organization invoking the Subpart.

101 [Software Engineering

Thie scope of software engineering activities includes
the fpllowing elements, as appropriate:

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

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

(c)} application of standards, conventionsjand other
worl practices to support the software life.cycle

(d) controls for support softwaretused to develop,
operpte, and maintain computer programs

102 |Definitions

The following definitions’/are provided to ensure a
unif¢grm understanding ef unique terms as they are
used|in this Subpart.

acceptance testing, also known as software validation: a
mantial or automated process for exercising or evaluating
a syqtem or\syStem component to ensure that specified
requjrements are satisfied in the operating environment
and fo ‘determine if it performs satisfactorily.

change control, also known as configuration coptrol': an
element of configuration management consisting of the
evaluation, coordination, approval™or disapprpval, and
implementation of changes to\configuration itgms after
formal establishment of their configuration identification.

computer program unit: 2~4 logically separabld
computer program,

part of a

configuration item: a collection of hardware orsoftware
elements treated'as a unit for the purpose of configuration
control.

sofiden-
a system

configuration management (software): the proce
tifyingsand defining the configuration items in
(i.e,, software and hardware), controlling the rejease and
change of these items throughout the system’s [life cycle,
dnd recording and reporting the status of configuration
items and change requests.

control point': a point in the software life cycle| at which
specified agreements or controls (typically ja test or
review) are applied to the software configuration
items being developed, e.g., an approved bageline or
release of a specified document or computer grogram.

baseline,
Computer

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

in-use testing: the process of exercising or evdluating a
computer program by manual or automated means to
confirm the computer program functions as [intended
in the operating environment.

operating environment: a collection of support [software,
firmware, and hardware elements that provide for the
execution of computer programs.

regression testingl: selective retesting to detdct errors

baseline': a specification or product that has been formally
reviewed and agreed upon, that thereafter serves as the
basis for use and further development, and that can be
changed only by using an approved change control
process.

71

introduced during modification of the computer
program or to verify that the modified computer
program still meets its specified requirements.

1 This definition has been copied or adapted from 1SO/IEC/IEEE Std.
24765:2010(E), Systems and Software Engineering — Vocabulary, with
the permission of IEEE.

2Term is also interchangeable with computer program component.
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software development cycle': period of time that begins
with the decision to develop a software product and
ends when the software is delivered. The software devel-
opment cycle typically includes

(a) software requirements

(b) software design

(c) software design implementation

(d) test

(e) sometimes installation and checkout
ing upon the software development approach

software|engineering’: the application of a systematic,
disciplingd, quantifiable approach to the development,
operation), and maintenance of software; that is, the appli-
cation of|engineering to software

software [ife cycle’: the period of time that begins when a
software productis conceived and ends when the software
is no longer available for use. The life cycle typically
includes|a concept phase, requirements phase, design
phase, implementation phase, test phase, installation
and checkout phase, operation and maintenance phase,
and, sonjetimes, retirement phase. These phases may
overlap ¢r be performed iteratively, depending on the
software |development approach used.

software fool': a computer program used in the develop-
ment, tesfing, analysis, or maintenance of a program or its
documenftation.

system sftware’: software designed to facilitate the
operatiol and maintenance of a computer system @and
its associpted computer programs.

test case|: a set of test inputs, execution conditions, and
expectedjresults developed for a particular ebjective, such
as to exdgrcise a particular program path' or to verify
complianice with a specific requiremént:

testing (spftware)': the process of

(a) opprating a system (i.e.,.software and hardware) or
system cpmponent under specified conditions

(b) obgerving and recording the results

test plan;] a‘\document that describes the approach to be

ASME NQA-1-2019

201 Documentation and Records

The appropriate software engineering elements,
described in para. 101 of this Subpart, shall define the
baseline documents that are to be controlled in accor-
dance with Part I, Requirement 6, and maintained as
records, in accordance with Part I, Requirement 17.
Although multiple documentation requirements are
specified within this Subpart, they can be provided as

202 Verification

The appropriate software engineering/elempnts,
described in para. 101 of this Subpart, shall definp the
control points and associated software Verification gctiv-
ities. Software verification shall include, as approptriate,
verification activities of the compléteness and testapility
of the software requirements, verification of the technical
adequacy of the design, verification that the softvare
design and test cases are traceable to the software require-
ments, and verificatignof the maintainability and cogrect-
ness of the software. Software verification shall in¢lude
review of testesults. The software verification actiyities
shall be completed prior to approval of the softwaile for
use.

Software verification shall be performed by a compe-
tent'individual(s) or group(s) other than those|who
performed and documented the software life-¢ycle
activity but who may be from the same organizdtion.
This verification may be performed by the origingtor’s
supervisor, provided

(a) the supervisor did not specify a singular appifoach
orrule out certain considerations and did not establigh the
inputs used in the software life-cycle activity, or

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

Cursory supervisory reviews do not satisfy the int¢nt of
this Standard.

The results of verification shall be documented with the
identification of the verifier. Software verificgtion
methods shall include any one or a combinati¢n of
reviews, alternate calculations, and tests.

202.1 Reviews. Reviews of software shall ensure
compliance with the approved software requiremfents.
Reviews may be performed and documented separfately
or combined, as appropriate, based on the defined|soft-

followed for testing a system or component. Typically the
document identifies the items to be tested, tasks to be
performed, and responsibilities for the testing activities.

200 GENERAL REQUIREMENTS

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

ware engineering method. The following two reviews are
required:

(a) The first review shall provide assurance of satisfac-
tory completion of the software requirements, software
design, and software design implementation activities in
preparing the computer program for acceptance testing.

(b) The second review shall provide assurance of the
satisfactory completion of the software development cycle
including final acceptance testing.
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Individual(s) familiar with the intended use of the soft-
ware and, when feasible, familiar with the software design
shall be included in the reviews.

Reviews shall identify the participants and their specific
review responsibilities. Documentation of review
comments and their disposition shall be retained until
they are incorporated into the updated software.
Comments not incorporated and their disposition shall
be retained until the software is approved for use.
Whe = r ra an awa r
quirgments are met, alternate calculations shall be

cvIiew dlolle 101U ddequd O dete c-

tance test.

Software Configuration Management

Software configuration management shall include, but

is nqt limited to, configuration identification, change
control, and configuration status control. Configuration
item$ shall be maintained under configuration manage-
ment until the software is retired.

203.1 Configuration Identification

(a] A labeling system for configuration items; shall be
implemented that

[1) uniquely identifies each configuration item
(2) identifies changes to configuration items by revi-
sion
(3) provides the ability touniquely identify each
confiiguration of the revised software available for use

(b) The appropriate software engineering elements,
described in para. 101,0f this Subpart, shall identify
when configuration baselines are to be established. At
a mipimum, a baselifié-shall be established prior to accep-
tancg testing. A baseline shall define an approved software
configurationsCeonfiguration items to be controlled as part
of the baseline/shall include, as appropriate

1) @decumentation (e.g., software requirement, soft-

warg¢ design description, instructions for computer

PART II, SUBPART 2.7

(1) initiation, evaluation, and disposition of a change
request

(2) control and approval of changes prior to imple-
mentation

(3) requirements for retesting (e.g., regression
testing) and acceptance of the test results

(b) Changes to software shall be formally documented.

The documentation shall include
(1) a description of the change

1€ rdtionale I10rI [1€ [ndnge
(3) the identification of affected software

The change shall be formally evaluated.and apj

the organization responsible for the original [software
activities, unless an alternate organization has been
given the authority to approve the'changes. Only author-
ized changes shall be made te-Software baselings. Appro-
priate verification activiti€s shall be performdd for the
change. The change shall\be appropriately reflected in
software documentation, and traceability of tHe change
to the software requirement shall be maintainefd. Appro-
priate acceptancCe testing shall be performefl for the
change.

203.3“Configuration Status Control. The |status of
configuration items shall be maintained current. Config-
uration item changes shall be controlled untill they are
in€erporated into the approved product basgline. The
eontrols shall include a process for maintajning the
status of changes that are proposed and appioved but
not implemented. The controls shall also providg for noti-
fication of this information to affected organizftions.

baselines
roved by

204 Problem Reporting and Corrective Action

(a) Method(s) for documenting, evaluat
correcting software problems shall
(1) describe the evaluation process for defermining
whether a reported problem is an error or other type of
problem (e.g., user mistake)
(2) define the responsibilities for dispositjon of the
problem reports, including notification to the originator of
the results of the evaluation
(b) When the problem is determined to be an
method shall provide, as appropriate, for
(1) how the error relates to appropriate
engineering elements
(2) how the error impacts pastand present

ing, and

error, the
software

use of the

program use, test plans, and results)
(2) computer program(s) (e.g., source and object)
(3) support software
Approved changes implemented to configuration items
subsequent to the baseline shall be added to the baseline.

203.2 Configuration Change Control

(a) The software configuration change control process
shall be documented and include

73

comptiter-program
(3) how the corrective action impacts previous
development activities
(4) how the users are notified of the identified error,
itsimpact, and how to avoid the error, pending implemen-
tation of corrective actions
The problem reporting and corrective action process
shall address the appropriate requirements of
Part [, Requirement 16.
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300 SOFTWARE ACQUISITION

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

301 Procured Software and Software Services

Part], Requirements 4 and 7 for items and services shall
be applied to the procurement of software and software

ASME NQA-1-2019

401 Planning

Planning includes documenting the activities to be
performed (e.g., software requirements identification,
software design definition, software design implementa-
tion, verification and validation), the systematic progres-
sion of those activities, and the overall measures to be
performed during software development, acquisition,
and operations and maintenance to ensure the quality
of the software deliverables. The. p]nnning docnmentation

services. e Purchasersitatt berespornsibie for threappro-
priate refjuirements of this Subpart upon acceptance of
the softvare or related item (e.g., programmable
device). Procurement documents shall identify require-
ments fdr Supplier’s reporting of software errors to
the Purdhaser 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, phall be applied to acquired software that has not
been prejiously approved under a program consistent
with PartI of this Standard for use in its intended applica-
tion. This|includes computer programs not obtained using
the procyrement requirements of Part I, such as freeware,
sharewaile, and computer programs from corporate repo-
sitories.

ise acquired computer programs whose results
ied with the design analysis for each application

tified and controlled during the dedication process. The
dedicatiopn process shall be documented and‘include the
following:

(a) iddgntification of the capabilities-and limitations for
intended|use as critical characteristics

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

(c) insfructions for uSe~fe.g., user manual) within the
limits of the dedicated_capabilities

The dedication precess documentation and associated
computer program(s) shall establish the current baseline.

Subsequentrevisions of the software shall be dedicated
in accordance with this section.

shall be approved by the responsible organizatior] and
shall be sufficient to accomplish the work. Thissdocumen-
tation may provide additional information suchas s¢hed-
ules, resources, and training.

402 Software Requirements

Software requirements shall’§pecify technical and|soft-
ware engineering (i.e., para«101“of this Subpart) require-
ments. The software requirements shall identify the
operating system, function, interfaces, performande re-
quirements, installation considerations, security require-
ments, design inputs, and any design constraints df the
computer program. Security requirements shall be gpeci-
fied commensurate with the risk from unauthotized
access or-use. The software requirements shall idgntify
applicable reference drawings, specifications, codes, stan-
dards, regulations, procedures, or instructions that estab-
lish software requirement test, inspection, and acceptance
oriteria. Software requirements shall be tracqable
throughout the software life cycle. Software requirenpents
shall be identified and documented and their seleftion
reviewed and approved. The review of the requirements
shall be performed in accordance with para. 202 of this
Subpart.

403 Software Design

The software design activities shall document a design
that meets the requirements and provides the basis fgr the
software development activity. The software architefture
and design shall be documented and shall includg the
following:

(a) description of the major computer program co
nents and interfaces

(b) definition of the computational sequence nece
to meet the software requirements

(c) design considerations for the computer progfam’s

npo-

Esary

400 SOFTWARE ENGINEERING METHOD

The selected software engineering method shall ensure
that software life-cycle activities are planned and
performed in a traceable and orderly manner.

The software engineering method shall include, as
appropriate, the activities described in paras. 401
through 408. Paragraphs 403 and 404 are not applicable
to acquired software.

74

operating environment including security requirements

(d) measures to mitigate the consequences of problems
as identified through analysis (these potential problems
include external and internal abnormal conditions and
events that can affect the computer program)

(e) assumptions, numerical methods, mathematical
models, physical models, control flow, control logic,
data flow, process flow, data structures, process struc-
tures, and applicable relationships between data struc-
tures and process structures, as applicable
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The design shall be documented and reviewed. The
review of the design shall be performed in accordance
with para. 202 of this Subpart.

404 Software Design Implementation

The software design shall be translated into computer
program(s) using the programming standards and
conventions established per section 500 of this Subpart.

The implementation activity shall produce computer

PART II, SUBPART 2.7

tions, calculations using comparable proven programs,
or empirical data and information from technical litera-
ture.

Test plans and test cases shall be documented,
reviewed, and approved prior to execution of the test
cases.

(a) The test plans shall specify the following, as appli-
cable:

(1) planned testing activities and progression

calct

program source code or equivalent (e.g., ladder logic, (2] TdenTHITaTIon Of The Stages ar WhIT esting is
lations, and scripts) and user documentation. A required . . )
(3) requirements for testing logic branchégs

revi
para

ew shall be performed in accordance with
202 of this Subpart.

405

The requirements of this section and subparagraphs
shall|apply at a minimum to acceptance testing.

Computer Program Testing

405.1 Testing Process. The type of computer program
testing activities to be performed shall include acceptance
testing at a minimum and verification that the computer
gram adequately and correctly implements the
appiroved software requirements. Testing activities
shall|lbe documented, controlled, and performed in accor-
dancg with the documented software engineering method
prioy to approval of the software for use.

Thie computer program testing activities shall consist of
the process of exercising or evaluating a system or system
component by manual or automated means to ensure that
it safisfies the specified requirements and to identify
diffefences between expected and actual results in the
operfting environment.

Computer program testing shall demonstrate, as appro-
, that the computer program
properly handles abnormal conditions and events
1l as credible failures

as appropriate, the computer hardware and
system.

Computer program test cases shall provide for demon-
strating the adherence of the computer program to the
approved software requirements. Computer program
test cases shall provide for ensuring that the computer
program performs as expected over its documented
range of use. The test cases shall also provide for evalu-
ating technical adequacy through comparison of test
results from alternative methods, such as hand calcula-

operating
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(4) requirements for hardware and!systerm integra-
tion

(5) requirements for input-simulation

(6) criteria for accepting-the software

(7) reports, records, standard formatg{ing, and

conventions
(b) The test cases shall specify the following| as appli-

cable:

(1) prerequisites for performing the test fase

(2) stepsto be performed including the steps to
restore the'system or data to its original stat¢ prior to
the test.case

(3) 'required ranges of input parameters

(4) expected results

(5) acceptance criteria for the test case

(6) reports, records, standard formatging, and

conventions

405.3 Test Results and Test Reports. Tes|t reports
including test results shall be documented. Observations
of unexpected or unintended results shall be dogumented
and dispositioned prior to test result apprgval. Test
results shall be reviewed and approved by the regponsible
organization prior to use of the software. Test regults shall
be reviewed to ensure that test requirements Have been
satisfied.

Test reports shall include

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

(b) computer hardware used

(c) test equipment and calibrations, where gpplicable

(d) date of test

(e) name of the tester or data recorder

(f) simulation models used, where applicabl
problems and traceability to requirg

(h) results

(i) action taken in connection with any deviations
noted

(j) name of the person evaluating test results

(k) acceptability

Computer program test reports shall be controlled and
maintained as records in accordance with para. 201. Test
records shall be established and maintained to indicate
that the computer program adequately and correctly
implemented the approved software requirements.

[¢’]

ments
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406 Operation

After the software is approved for use and installed in
the operating environment, the use of the software shall be
controlled in accordance with approved procedures and
instructions. These include, as appropriate

(a) operational documentation (e.g., event log, diag-
nostics)

(b) user documentation

(c] access control QpP{‘iﬁ{‘;\ﬁan

ASME NQA-1-2019

408 Retirement

During retirement, support for the software shall be
terminated, and the routine use of the software shall
be prevented.

500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

As appropriate, the software engineering method, soft-

(c) corllputer system vulnerability protections
(e) prgblem reporting and corrective action
(f) in-yise tests

(g) th¢ configuration change control process

406.1 In-Use Testing. In-use test cases shall be devel-
oped and documented to permit confirmation of accept-
able perfformance of the computer program in the
operating environment. In-use test cases shall be
performgd after the computer program is installed on
a differgnt computer or when there are significant
changes |n the operating environment. Changes in the
operating environment shall be evaluated and the need
for in-usg testing shall be determined based on estab-
lished criteria that consider the type, scope, and magni-
tude of the change. Periodic in-use manual or automatic
self-check tests shall be prescribed and performed for
those computer programs where computer program
errors, ddta errors, computer hardware failures, or instru-
ment drift can affect required performance.

406.2 |User Documentation. User and system docu-
mentation shall include instructions to ensure prdper
installatipn, administration, operation, and uninstallation
of the software.

407 Mal

The apgpropriate software engineering elements, as
describefl in para. 101 of this Subpart, shall identify
how changes to the software_ are/controlled.

407.1 [esting of Changes. The testing of changes to the
computef program shall’beperformed in accordance with
the softwpre engineering method and include validation of
the change and pérfermance of regression testing. Such

testing s]all

ntenance

(a) verify that a modified system(s) or system compo-
nent(s) still'meets specified software design requirements

ware acquisition method, or both shall establish the need
for standards, conventions, and other required work prac-
tices to facilitate software life-cycle activities-(e.g.,|soft-
ware design and implementation activities).”Standards,
conventions, and other required work/practices |shall
be documented.

600 SUPPORT SOFTWARE

Support software includes software tools and syjstem
software. The software\engineering method, softare
acquisition method, 03 'both shall establish the need for
support software!

601 Software Tools

Software tools shall be evaluated, reviewed, tested,
accepted for use, and placed under configurdgtion
control as part of the software development cyclq of a
new or revised software product. Software tools| that
do not affect the performance of the software neegl not
be placed under configuration control.

Changes to a software tool that is under configurption
control shall be evaluated for impact on the softare
product to determine the level of reviews and retesting
that will be required.

602 System Software

System software shall be evaluated, reviewed, tdsted,
accepted for use, and placed under configurdtion
control as part of the software development cycld of a
new or revised software product. Changes tq the
system software shall be evaluated for impact on the|soft-
ware product to determine the level of reviewq and
retesting that will be required.

700 REFERENCES

(b) provide assurance that the changes have not caused
unintended adverse effects in the computer program

The applicable verification activities specified in
para. 202 of this Subpart shall be performed for any
resulting changes to affected documentation.
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The following publication is referenced in this Subpart:

ISO/IEC/EEE 24765:2010(E), Systems and software engi-
neering — Vocabulary

Publisher: Institute of Electrical and Electronics Engi-
neers, Inc. (IEEE), 445 Hoes Lane, Piscataway, NJ
08854 (www.ieee.org)

(19)
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SUBPART 2.8
Quality Assurance Requirements for Installation, Inspection, and
Testing of Mechanical Items for Nuclear Facilities

100 |GENERAL 201 Planning and Procedures

This Subpart provides amplified requirements for Planning and procedure preparation shall be|in accor-
instgllation, inspection, and testing of mechanical dance with the requirements of thé Introduction|to PartII.
itemsp. It supplements the requirements of Part I and
shallfbe used in conjunction with applicable Requirements 202 Prerequisites
of Part I to the extent specified by the organization

) ) ! The following mininium conditions shall have peen met,
invoking this Subpart.

or evidence thereof shall be available as applicable, before
the requirements-set forth in this Subpart are[applied:
(a) Qualification of individuals, organizatjons, and
The following definitions are provided to ensure a procedures has been completed in accordance| with the
unif¢grm understanding of unique terms as they are requirements of applicable codes and standards.
used|in this Subpart. (b). ‘Mechanical items have been designed &and engi-
neered in accordance with applicable codes, sfandards,
and specifications.
(c) Materials have been selected and equipment has
been fabricated and assembled in accordance|with the
design specifications and the applicable published
codes and standards, the conformance to which has
been demonstrated by the responsible organization.
(d) Engineering limitations, as applicable, Have been

101 |Definitions

checks: the tests, measurements, verifications, or controls
placdd on an activity by means of investigations, compar-
isong, or examinations to determine satisfactory condi-
tion, |accuracy, safety, or performance.

engineering limitations: restrictions that, if disregarded,
may [result in damage to the item, shortening the life
of thE item, or preventing the item from funétioning as

interfded. incorporated in the procedures and instructiops. These
exanination: an element of inspection ¢onsisting of inves- limitations and requirements shall include, as a
tigatjon of materials, components, supplies, and services minimum, installation, testing, and on-site faprication
to d¢termine conformance to those specified require- processes such as cleaning, welding, nondeptructive
ments that can be determined.by such investigation. examination, and parameters such as pressure, flow,
Exarpination is usually nondestructive and includes speed, load limits (static and dynamic), traviel limits,
simplle physical manipulation, gaging, and measurement. physical clearances, control and alarm settings, gdnd envir-

onmental and thermal limits, which are included]in design
specifications, manufacturer’s data sheets, instruction
manual, and design reports.

(e) To substantiate (b) and (c), the following docu-
ments relating to the specific stage of installatign activity
for the mechanical item shall be available at the york site:

mecHanical items: parts, components, or systems that
function primarily for pressure retaining, mass moving,
or heat exchange purposes. Examples of mechanical
iten]s arewotating equipment (motors, pumps,
blowers);handling equipment (cranes, hoists, conveyors),
ingisystems (pipe, valves, hangers), fuel handling

st (2) equipment/design specifications
200 GENERAL REQUIREMENTS 3) Fnanufac_turer's installation instructions
(4) installation procedures
Measures shall be established and implemented for (5) evidence of compliance by manufacturer with
documenting the necessary installation, inspection, and purchase requirements, including quality assurance re-
testing to verify conformance to specified requirements. quirements

(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

77
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(8) release of mechanical items for installation
(9) evidence that nonconformances have been satis-
factorily resolved or controlled

300 PREINSTALLATION VERIFICATION
301 General

Prior to the actual installation of mechanical items,

ASME NQA-1-2019

(e) Installation preparations have been completed,
including such tasks as removal of packaging, condi-
tioning, cleaning, and preliminary positioning.

(f) Jigs, fixtures, and equipment for special processes, if
required, are available at the site and conform to specified
requirements.

(g9) Equipment for handling and placement of mechan-
icalitems is available at the site and is adequate to perform
the work in accordance with specified requirements.

there are_certain preliminary inspections, checks, and VTS S e TV TTO T eS—TD P roDTHTETo the
similar aftivities that shall be completed to verify that (. j 5 Y pprop
. . . e activity are posted.
the item [and the installation area conform to specified (i) Inspection hold/witness points are identifipd in
requirements, and the necessary resources are available nspect: P [
. o . work instructions.
to ensurd that the quality of the mechanical item will be . . L ) L
maintainkd as the installation proceeds (j) The status ofinstallation, inspections, examinations,
[ . proceeds. . or tests is clearly indicated or identified.
The quplity requirements and quality assurance actions (k) The installation, inspection, and testing sequénces
that are pecessary during installation shall be reviewed . o ISP ! £5¢q
: are being maintained.
and planned so that they are understood by responsible e ; . i
individuals (1) Identification, appropriate” segregation, and djispo-

302 ldentification

Checks
received

shall be made to verify that the identity of
mechanical materials and equipment has been
maintaingd and is in accordance with the latest approved
drawings, equipment lists, specifications, and established
procedurgs. If these checks disclose apparent loss of iden-
tification| the identity shall be reaffirmed prior to release
for installation.

Checkgshall be made to verify that a control system for
maintain|ng identification of mechanical items through
installatipn has been established, including provisions
for contrpl of substitution or exchange of equipment-or
materialg. The procedures for control of identification
shall proyide a system of traceability to drawings, speci-
fications,jor other records when identification.or markings
must be flestroyed, hidden, or removed from an item.

303 Installation Process Controt

Consisfkent with the installation activities schedule,
inspectiops or checks shall'\be’performed to verify that
processes are ready whén-needed for use in the installa-
tion of m¢chanical items. These inspections or checks shall
include, hut not be limited to, the following verifications:

(a) Approved'procedures, drawings, manuals, or other
work instlructions are provided to the installer at the work
site.

sition of nonconforming items are being maintained.
(m) As-built information is being captured|and
processed.
(n) Documents'such as installation records and in
tion and test peports are current, accurate, and com

Epec-
blete.

304 Physical Condition

Inspections or checks, as appropriate, sha]l be
perfermed to verify that mechanical items at installption
are in accordance with the specified requirementg and
that quality has been maintained.

These inspections or checks shall include, but n
limited to, the following verifications:

(a) Protective measures and physical integrity dyiring
storage have been maintained in conformance with gpeci-
fied requirements.

(b) Nonconformances have been satisfactorily disposi-
tioned or controlled.

(c) Items have been cleaned in accordance with gpeci-
fied requirements.

bt be

305 Installation Area Conditions

Inspections or checks, as appropriate, shall be
performed to verify that conditions of the installaption
area conform to specified requirements and precauftions
have been taken to prevent conditions that will advejrsely

affect the quality of the items during installation. These

(b) Special instructions and checklists as required are
available at the installation area or attached to the item.

(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
preparation of workmanship standards, samples, or
mockups that simulate actual job conditions.

78

inspections or checks shall include but not be limited to,
verification of the following:

(a) Protection from adjacent activities is being
provided, 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 mechanical
items being installed are controlled.
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(d) Installation of the mechanical item will not
adversely affect the subsequent installation of materials
and equipment, and repair or rework on any noncon-
forming items can be performed satisfactorily.

(e) Adequate permanent or approved temporary
supports and mountings have been installed that will
properly interface with the mechanical item.

(f) Controls for foreign material exclusion (FME) are in
place.
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turer’s instructions, and procedures. Inspections
performed shall include as appropriate, but not be
limited to, the following:

(a) identification

(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 ¥ating parts, SUCT a5 COUpINES and (1anges, are
properly positioned and conditioned.

(h) Servicing or maintenance activity related to instal-
lation has been performed.

400|INSTALLATION INSPECTIONS

401

Chlecking and examination of testing activities shall be
performed during the installation of mechanical items to
ensufe thatthe required quality is being obtained in accor-
danck with prescribed procedures. These activities shall
be pe¢rformed in a systematic manner to ensure surveil-
lanc¢ throughout the installation process. A procedure
shalll be provided for the coordination and sequencing
of thlese activities at established inspection points in
succgssive stages of installation.

A method shall be implemented to ensure that engi-
neering and design changes during installation are docu-
mented and controlled.

General

402

Ingpections shall be made to verify that'a system of
contfols has been established and is being’maintained
at the construction site to ensure that

(a) the applicable revision of approved procedures,
drawings, and instructions is being followed

(b] qualified and approved processes, materials, tools,
and ¢ther equipment are being used by qualified person-
nel

(c) the status of installation, inspections, examinations,
or tgsts is clearly indicated or identified in inspection
reports

(d] the installation, inspection, and testing sequences
are Qeing-maintained

(e] identification, appropriate segregation, and dispo-

Process and Procedures Control

{g)—absence of [carkage

(h) physical integrity

(i) cleanness

(j) weldingoperations, including materials anjd process
controls, adequate purging, and the removal|of purge
dams on completion

(k) adequacy of protectiveani€asures to ensutje that the
item will not be damaged/during installation

(1) adequacy of housekeeping, barriers, and g
equipment to ensure‘that items will not be da
contaminated as a résult of adjacent activities

rotective
maged or

404 Installation Checks

Checks shall be performed to verify that mpchanical
items have been correctly installed and will function prop-
erly’sothat the initial starting of items and preogerational
testing can proceed with a minimum amount of problems
and delays. If construction or an associated activjty affects
the results of these checks, the checks shall be rgpeated, if
necessary, to ensure that the quality has hot been
adversely affected.

These activities shall include as appropriate, hut not be
limited to, the following:

(a) Procedures are prepared and approved|to verify
correctness of installation and ability to funftion per
design.

(b) Proper greasing or lubrication has been c¢gmpleted.

(c) Protection strainers are installed where recessary.

(d) Rotation of prime movers is correct.

(e) Item is correctly valved and isolated.

(f) Casings, reservoirs, etc., are primed, vefted, and
filled.

(g) Piping system alignment is correct.

(h) Pipe hangers are installed per design.

(i) Seismic anchors and restraints are properly

installed.
(j) Valve glands and packing are installed.

t £ £ H ik 1 atal |
sitioftef-nenconforming-items—arebeing-maintained

(f) as-built information is being processed
(g) inspection and test reports are current, accurate,
and complete

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
compliance with the latest approved drawings, manufac-

79

(k) Pneumatic lines are verified free of debris and dry.
(1) Valve stroking, actuation, and settings are proper.
(m) Pump seals and packing are properly installed.

404.1 Cleaning. Mechanical items shall be cleaned,
flushed, and conditioned according to applicable require-
ments. Special attention shall be given to the following
requirements:
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(a) Chemical Conditioning. Procedures shall be
prepared including the scope, acceptance criteria,
sequence, temperatures, soak periods, and neutralizing
solutions to be used. Checks shall be made to verify
that the proper chemicals at the designated strength
and temperature are being used in the conditioning opera-
tions.

Other operations shall be performed as specified in
para. 404.1(c) of this Subpart.

ASME NQA-1-2019

(g) Piping and equipment supports have hydrostatic
pins installed where applicable for testing and are to
be removed upon completion of testing.

(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,

(b) Flpshing.Procedures shatt be prepared mciuding
routes, boundaries, velocities and acceptance criteria,
restoratjon, and layup for high integrity systems,
where agpropriate. Checks shall be made to verify that
mechanidal items are being flushed in accordance with
specifiedrequirements so that contaminants or flow velo-
cities wil| not adversely affect subsequent operations.

Other pperations shall be performed as specified in
para. 404.1(c) of this Subpart.

(c) Process Controls. Checks shall be performed to
verify th3t controls are functioning for the following:

(1) yemoval and installation of parts or components
such as metering devices, orifice plates, and valve inter-
nalsthat gre removed from the system to facilitate flushing

(2) installation and removal of temporary strainers,
blind flanjges, and piping

(3) 1solation of sensitive instrumentation

(4) yater and chemical quality

(5) hcceptance data, specimens, or progressive
samples, [if required

Where|appropriate for disassembly and reassembly of
mechanigal items, procedures or instructions shall ‘be
prepared or manufacturer’s technical manuals shall*be
used to ¢nsure adherence to match marks, protection
of seats| and proper reassembly and to preclude
damage to the mechanical item.

404.2 |Pressure Testing. Checks shallbe made to verify
that mechanical items are being pressute tested in accor-
dance with specified requirements to ensure that the
strength and integrity of the installed systems or portions
thereof cgnform to specifiedrequirements. The purpose of
the test, scope, test botiddary, duration for inspection,
acceptarce criteria,\restoration, and layup shall be
clearly ¢stablished and documented. Checks shall
include, ut not be’limited to, the following:

(a) Appropriate pressures, temperatures, water chem-
istry, and pressure test cycles are established.

weather, and adjacent activities such as sandblagting,
acid cleaning, welding, jack hammering, chipping,
burning, and stress relieving, which would“advefsely
affect the quality of the item or test results. Such protec-
tion shall be provided through good;cleanlinesqd and
housekeeping practices, temporary, packaging, ereftion
of barriers, protective covers, andwalkways, as reqyired.

Temporary use of equipmeit/or facilities to which this
Part applies, which are to/become part of the compfeted
project, may be desirable.-Authorization for such ysage
shall be as provided for in the contract or by wrjitten
approval from the‘responsible organization. fuch
temporary usesshall not subject the mechanical items
to conditions{for”which they were not designed.

The temporary use authorization shall include

(a) conditions of use or operation

(b)-’maintenance requirements

(¢)-inspections and tests as required to maintain
ability and quality during the period of temporary 4
item

When temporary use is completed, conditioE{Js of

r

per-
se of

temporary use shall be evaluated to verify that the pgrma-
nent equipment continues to satisfy specified require-
ments.

500 SYSTEMS TURNOVER INSPECTION AND
TESTS

501 General

Following the installation of mechanical itemq, the

checking, inspection, and testing activities shalll be
performed to verify that the completed systems are in
conformance with specified requirements. Thiq is a

final verification that the requirements defined by licen-
sing commitments, drawings, specifications, and ¢ther
contract documents are reflected in the completed ifpstal-

(b) Sufficient time at test pressure is specified to deter-
mine acceptance.

(c) Provisions are available to protect and isolate in-
strumentation during hydrostatic testing.

(d) Items 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.

80
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other changes made and controlled during installation
activities have been incorporated in the as-built docu-
ments.

Controls shall be provided for the identification, docu-
mentation, and resolution of nonconformances disclosed
by inspections or tests.

Tests shall be conducted on completed plant systems.
Test procedures shall identify prerequisites for system
testing including required completed construction
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activities. The test procedures shall identify and describe
any temporary or simulated condition or equipment. If not
previously planned, a documented notice shall be
prepared and issued with approval of the responsible
organization stating the substitutions that existed for
the test. Written verification shall also be provided
that temporary installations have been satisfactorily
replaced by permanent installations.

Checks and inspections shall be performed to verify the

PART II, SUBPART 2.8

(e) operation of controls, valves, dampers, operators,
and load limiting devices

(f) rotating equipment (motors, pumps, blowers), rota-
tion, speed, vibration, noise, and no-load operation

(g) handling equipment (load tests of cranes, hoists,
conveyors, hooks, handling adapters, and accessories)

(h) containment systems

(i) air handling systems

(j) fuel storage and handling systems

operationdl readiness and completeness or COmponents
and systems. These systems or partial systems shall be
identified, tagged, and released for operational testing.
Thede checks and inspections shall be performed to
verify the following as a minimum:

(a) Equipment and materials have not sustained
exteninal physical damage.

(b] The installation has been made in accordance with
specified requirements.

(c] All nonconforming conditions have been satisfacto-
rily dispositioned.

(d] Internal and external restrictions and obstructions
to flgw and full travel have been removed.

(e] Supports and restraints are properly installed.

(f)| Interfacing connections with adjacent systems are
compatible.

(g) Original materials and component identification
have| been preserved with provisions for traceability
throgighout the installed systems.

(h) Safety features such as interlocks, cable sepata+
tiong, guards, warning devices, and lockouts have been
instqlled, are being used, and comply with applicable
codep and regulations.

(i)l Temporary connections, such as/umpers and
bypass lines, and temporary trip points of control equip-
ment are identified and documented_ seo that their final
condjtion can be verified.

(j)| System water chemistry is.appropriate for opera-
tiondl testing.

(k] External surface chemistry requirements have been
maintained.

()| Permits and authorizations have been obtained.

502

THis testing”involves the operation of all items in a
systgm(s)-or partial system(s) to ensure that operation
is in|aceordance with the design criteria and functional

Preoperational Testing

{K) Teactor COMpPOTENT Manding SySterms

() instrument air systems

(m) fluid service systems

(n) waste effluent systems

(o) auxiliary building systems

Where mechanical equipment\and systems
with, and their operation must.coordinate witl
chanical equipment or systems, the test perfor
include verifying the cempatibility of interfaci
ment and functions,

interface
, honme-
med shall

g equip-

503 Cold Functional Tests

Typically; a‘nuclear facility will have a colfl startup
process wheére nonradioactive materials or gases are
used tercheck the system, followed by a hof startup
when+radioactive materials are used. Th¢se tests
follow preoperational testing of individual [systems,
including reactor coolant systems. This testing shall be
performed to obtain operational data of equipment
and maximum allowable simultaneous operation of inter-
facing systems and equipment, and the final verification of
functional performance of these systems.

503.1 Reactor Coolant System Hydrostatic [Tests. As
applicable to reactor system type, hydrostatif tests to
verify conformance to specified requirements, when
performed on the reactor coolant system, shall include
all or parts of connected systems that cannot bg isolated
from the test pressure. The applicable test reqlirements
are contained in Section III of the ASME Boiler pnd Pres-
sure Vessel Code.

503.2 Functional and Flow Testing. The reqyired indi-
vidual systems shall be tested to demonstrate ¢old func-
tional operability of individual components, subsystems,
and systems, and to demonstrate compatibility with other
systems. These tests, where appropriate, shall demon-
strate the following: l|I

requirements. The testing shall include, but not be
limited to, the following:

(a) systems integrity

(b) in-line instrument installation is consistent with
specified flow directions

(c) sensing lines are phased correctly to in-line
elements and sensors

(d) service requirements for initial operation such as
flow alignments, limiting flow orificing, and relief devices
have been performed
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(a) system pressure drop

(b) flow rate

(c) controls and throttling device settings

(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
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(j) adequacy of ventilation, lubrication, and cooling
systems under sustained operating conditions
(k) ability to meet water chemistry requirements

504 Hot Functional Tests

Typically, a nuclear facility will use radioactive mate-
rials 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

ASME NQA-1-2019

(p) hot flow tests

(q) setting protective devices

(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 qnalycic evaluation and final

tests for FWR plants follow cold functional tests and simu-
late planf operating conditions at elevated temperatures
and presgures. All auxiliary and support systems exclusive
of those tequired for precriticality testing must be avail-
able for these tests. If any of these systems is not available,
the respqnsible organization shall specifically authorize
exclusion] of these systems from testing and document
those exdeptions.

(c) controls and throttling device settings

(d) fu
features

(e) instrument calibration

(f) setting of meter biases

(g) sygtem stability

(h) adgquacy of pipe and equipment support settings

(i) hedt runs on rotating equipment

(j) verjfication of heat exchanger performance

(k) vefification of boron control system performance

(1) thefmal insulation effectiveness

(m) sdt points of temperature, pressure,{and level
devices

(n) sygtem heatup tests

(o) sy4tem cooldown tests

hction of interlocks, alarms, and automatic

acceptance. These procedures shall identify individugls or
organizations responsible for documentation~ofsingpec-
tion and test data and evaluation against acceptfance
criteria, operating limits, and performance standprds.
The data processing procedure shall provide for prelim-
inary evaluation to determine the validity of the inspefction
and test results and the appropyriateness of continuing the
inspection or test. The data shall’be analyzed and eyalu-
ated to verify completenessvof results, achievement of
inspection and test objectives, and operational proficlency
of equipment and systems; to identify additional infpec-
tion or test requireménts or both; and to identify neces-
sary changes o)the installation inspection or|test
procedures. Mspection and test results supportdd by
the inspection and test data, together with a repdrt of
dataanalysis and evaluation, shall be provided as spe¢ified
in section 700 of this Subpart.

700 RECORDS

Record copies of procedures, reports, required qyalifi-
cation records, test equipment calibration records} test
deviation or exception records, and inspection, exathina-
tion, and check records shall be prepared. These re¢ords
shall be retained with other project records as requirgd by
code, standard, specification, or project procedurey.

82
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SUBPART 2.14
Quality Assurance Requirements for Commercial Grade Items
and Services

100 (GENERAL

This Subpart provides amplified requirements to
provjde reasonable assurance that a commercial grade
item|(CGI) or service will perform its safety function.
Thesg requirements are intended to supplement the re-
quirgments of Part I and shall be used in conjunction with
the dpplicable requirements of Part I by organizations
perfgrming commercial grade dedication for accepting
item$ or services.

THe amplified requirements specified in this Subpart
are donsidered adequate for nuclear facilities identified
in P4rt I, Introduction, section 200, Applicability.

101 [Definitions*

The following definitions are provided to ensure a
unif¢grm understanding of unique terms as they are
used|in this Subpart.

basid component: a structure, system, component, or-part
thergof that affects its safety function, that was designed
and thanufactured in accordance with the requirements of
this [Standard, or commercial grade items that have
succgssfully completed the dedication\process.

commercial grade item?: a structure,.system, component,
or pdrt thereof that affects its safety function, that was not
designed and manufactured-(i-€., controlled) as a basic
component. Commercialhgrade items do not include
itemjs where the design“and manufacturing process
require in-process/nspections and verifications to
ensufe that defects/or failures to comply are identified

! Unjted States (U.S.) nuclear facilities are regulated and licensed under
the Cdde\of"Federal Regulation (CFR) based on the facility function or

and corrected (i.e., one or more critical characteristics
of the item cannot be verified).

commercial grade item®: an itenrsatisfying the following:
(a) not subject to design orspecification reqlirements
that are unique to those facilities or activities
(b) used in applicatiens other than those fafilities or
activities
(c) to be ordered\from the manufacturer/supplier on
the basis of specifications set forth in the manufacturer’s
published product description (e.g., a catalog)

commercial grade item*: a structure, system, o compo-
nent, oipart thereof, that affects its safety function,
that'was not designed and manufactured (i.e., cgntrolled)
in‘accordance with the requirements of this Standard.

commercial grade service: a service that was not|provided
in accordance with the requirements of this Starjdard that
affects the safety function of a basic componeit.

critical characteristics: important design, matgrial, and
performance characteristics of a commercjal grade
item or service that, once verified, will provide r¢asonable
assurance that the item or service will pefform its
intended safety function.

dedicating entity: the organization that performgthe dedi-
cation process. Dedication may be performdd by the
manufacturer of the item, a third-party dg¢dicating
entity, or by the facility.

dedication: an acceptance process performed [in accor-
dance with this Standard to provide reasonable gssurance
that a commercial grade item or service will pgrform its
intended safety function and, in this respect, i$ deemed
equivalent to an item or service designed and jmanufac-
tured or provided under the requirements of this Stan-

purpose. Regulations can vary based on the type of facility, applicable
CFR, and regulatory agency. Regulation 10 CFR Part 21, Reporting of
Defects and Noncompliance, establishes criteria 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 facil-
ities are required to comply with the appropriate regulations. It is the
responsibility of the U.S. facility management to determine the applic-
ability 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 activities
licensed pursuant to 10 CFR Part 30, 40, 50, 52, or 60.

dard. This assurance is achieved hy identitying the
critical characteristics of the item and verifying their
acceptability by inspections, tests, or analyses performed
by the purchaser or third-party dedicating entity after
delivery, supplemented as necessary by one or more of
the following: commercial grade surveys; product

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

* This definition is applicable to Department of Energy nuclear facilities
and activities regulated under 10 CFR 830, Nuclear Safety Management.
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inspections or witness at hold-points at the manufac-
turer’s facility, and analysis of historical records for ac-
ceptable performance. In all cases, the dedication
process must be conducted in accordance with the appli-
cable 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 functions,
including its safety functions.
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Items or services that successfully complete the dedica-
tion process are subsequently subject to the controls of
Part I and Part II of the Standard.

400 TECHNICAL EVALUATION

401 General

The technical evaluation(s) shall be performed by the
responsible engineering organization to

equivalent replacement: a replacement item not physically
identical fo the original. These replacement items require
an equivplency evaluation to ensure that the intended
functiong, including its safety function, will be maintained.

tem: an item that exhibits the same technical and
Characteristics (physically identical).

identical
physical
like-for-like replacement: the replacement of an item with
an item that is identical.

200 CG| DEFINITION APPLICATIONS

A facility utilizing commercial grade items or services
shall utilize the appropriate commercial grade item defi-
nitions tgdetermine if the item or service can be procured
commerdial grade. An item or service performing a safety
function that does not meet the commercial grade defini-
tionis subpject to the requirements in Part I of the Standard.

300 UTILIZATION

As an dlternative to the acceptance measures in Part(,
controls providing reasonable assurance that the item.or
service Will perform its intended safety function:can be
implemented for the acceptance of a commereial grade
item thaf performs a safety function. These controls
shall inclpde the following:

(a) determination of the item’s or(Service’s design re-
quiremerjts or safety function

(b) comfirmation that the item orservice meets the ap-
plicable gommercial grade item definitions

(c) idgntification and.decumentation of the critical
characteifistics, includjng{acceptance criteria

(d) selection, performance, acceptance, and documen-
tation of the dedication method(s) for determining
compliarjce with the critical characteristic acceptance
criteria.

Only i
and meet the commercial grade definitions shall be
considered for commercial grade dedication. A dedication
plan shall be developed for the item or service that iden-
tifies 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 procurement and technical
documents as necessary to support the dedication.
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(a) determine the design requirements or safety, func-
tion(s) of the item or service
(b) identify performance requirements{ the compo-
nent/part functional classification, ahd appliqable
service conditions
(c) confirm that the item or servi¢e meets the comfmer-
cial grade definition criteria
(d) identify the critical charaeteristics, including agcep-
tance criteria
(e) identify the dedicationt method(s) for verification of
the acceptance criteria
(f) determine if'’a replacement item is a like-for-like or
equivalent item
The requirements of this Subpart are only applica
commercial\grade items or services that perform a
function.\Design output documents, supplier tec
information, and other relevant industry technica
operating experience information, as appropriate,
be utilized to prepare the technical evaluation.
Components that perform a safety function can coptain
items that do not perform a safety function. Replacement
items shall be evaluated to determine their indivjdual
safety function in relation to the component or equipinent.
The credible failure modes of an item in its operpting
environment and the effects of these failure modes ojn the

le to
fety
ical
and
shall

adverse impact on the safety function of equipment,
rials, or the facility operations.
If the design criteria for the commercial grade ite

function. In this case, consideration of failure modes {s not
required and the item’s design parameters and allowpbles
become the critical characteristics and accepthnce
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.

(19)
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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 i 2 ime 3
the game supplier, as determined by the purchase date,
shipping date, date code, or batch/lot identification.

(c) Evaluation of the item confirms that no changes in
the design, materials, or manufacturing process have
occufred since the procurement of the original item.

A like-for-like determination shall not be based solely
on the selection of a commercial-grade vendor with items
manyifactured to meet the same industry standards of the
origipal item. Meeting the same industry standards may be
anedessary condition, butis nota sufficient condition fora
like-for-like determination.

If the dedicating entity can demonstrate that the re-
plac¢ment item is identical, then the safety function,
design requirements, and critical characteristics need
not he re-determined. However, verification of the iden-
tified critical characteristics by an appropriate dedication
metHod(s) is required to verify the acceptability of the
repldcement item.

ne 1 A )

403

When difference(s) exist from the original item, an
equiyalency evaluation is required to determine if any
changes in design, material, manufacturing process,
form, fit, or function could prevent the'replacement
item|from being interchangeable underthe design condi-
tion fof the original items and pefforming its required
safety function.

The equivalency evaluatiofi shall be documented and
include the following:

(a) identification of thechange(s) in design, material,
manfyifacturing process, configuration, form, fit, or func-
tion pof the replacement item that is different from the
origipal item

(b] evaluation of the change(s)

(c] confitmation that the change(s) does not adversely
affecf the-Current design or safety function of the item

Equivalent Items
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commercial grade item. Selection and verification of
the identified critical characteristics by an appropriate
dedication method(s) is required to verify the accept-
ability of the replacement item.

500 CRITICAL CHARACTERISTICS

Critical characteristics selected for acceptance shall be
identifiable and measurable attributes based on the
omplexity applicati i a ance of
the item or service for its intended safety function. Critical
characteristics of an item for acceptanee, shall include
physical and performance characteristics, as appropriate.
Dependability characteristics applicable to dJomputer
programs are discussed in Part II[7Subpart 3.3-2.14.
The critical characteristicacceptance crit¢ria shall
include tolerances, when appropriate. Corhmercial
grade items or services caivhave numerous degign char-
acteristics. Critical characteristics are a subset |of design
characteristics thatjwhen verified, provide rgasonable
assurance that the item or service will pefform its
intended safety function.
In cases<where the critical characteristics and accep-
tance critéria cannot be determined from the manufac-
turer’'shdocumentation or other documentajtion, the
dedicating entity may perform an engineering eyaluation,
examination, or test (or any combination therepf) of the
original item to develop the critical characteristics and
acceptance criteria. Commercial grade items dgsignated
for installation or installed in seismically or envlironmen-
tally qualified equipment or in locations which require
such qualification shall include the selection pf appro-
priate critical characteristics required to maiptain the
qualification of the component or equipment.

600 METHODS OF ACCEPTING COMMERCIAL
GRADE ITEMS AND SERVICES

601 Dedication

(a) Toprovide reasonable assurance thata commercial
grade item or service will perform its intended safety func-
tion, the dedicating entity shall verify that the commercial
grade item or service meets the acceptance critefia for the
identified critical characteristics by one or mqre of the
following dedication methods:

(1) Method 1: inspections, tests, or

hnalyses

If llU Llldllsc(b) ddVCl DCl_y lefc\,t) Ul ib llUt 1LJU\alllliU\.-l IU_)’
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
acceptance for the replacement item. Equivalency evalua-
tions are not to be used as the sole basis to accept a

85

performed after delivery

(2) Method 2: commercial grade survey of the
supplier

(3) Method 3: source verification of the item or
service

(4) Method 4: acceptable supplier/item perfor-
mance record

(19)
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(b) Priorto classifying the item or service as acceptable
to perform its safety function, the dedicating entity shall
determine that the following have been successfully
performed, as applicable:

(1) Damage was not sustained during shipment.

(2) The item or service has satisfied the specified
acceptance criteria for the identified critical characteris-
tics.

(3) Specified documentation was received and is ac-

ASME NQA-1-2019

Services can result in a deliverable product that can be
evaluated upon receipt or result in an activity that can be
evaluated during or at the conclusion of its performance.

603 Method 2: Commercial Grade Survey of the
Supplier

(a) A commercial grade survey is a method to verify
critical characteristics by evaluating the adequacy and
effectiveness of the supplier’s commercial quality

ceptable.

(c) The dedication method(s) described in paras. 602
through p05 shall provide a means to assure that the
commerdial grade item or service meets the acceptance
criteria fgr the selected critical characteristics. The selec-
tion of adceptance method(s) shall be planned and based
on the type of critical characteristics to be verified, avail-
able supplier information, quality history, and degree of
standardjzation. If a critical characteristic cannot be veri-
fied by the selected dedication method, the dedicating
entity may select another or combination of dedication
methods [to verify the critical characteristic.

(d) Thg organization that performs or directs the dedi-
cation agtivity and determines the item or service has
satisfactdrily met the acceptance criteria for the selected
critical chharacteristics is the dedicating entity. The dedi-
cating enfity can be the manufacturer, a third-party orga-
nizatior], the purchaser, or the nuclear facility
organizafion.

602 Method 1: Special Test(s), Inspection(s), and/
or Analyses

Special test(s), inspection(s), or analyses eitherindivi-
dually orfin combination shall be conducted upenjor after
receipt of an item to verify conformance with the accep-
ria for the identified critical charaeteristics. The
special tept(s), inspection(s), and/or analyses may include
post-installation testing and may be performed utilizing a
sampling| plan, when appropriate,

Special inspections may include receipt inspection
activitieg to verify adequate criteria associated with
procurenpent activities. Fhe receipt inspection activities
may be ipcluded in the. dedication plan.

Sampling plans,utilized to select items for special
test(s), ihspection(s) and/or analyses shall be based
upon stapdard statistical methods with supporting engi-
neering justification and shall consider lot/batch trace-

controls. A commercial grade survey is performe¢d in
accordance with a checklist or plan at the supplier’s facility
and includes or addresses the following:

(1) identification of the item(s), or product liy
service included within the scope of the-survey

(2) identification of the critical.characteristics
controlled by the supplier

(3) verification that the. supplier’s processeq and
controls to assure quality-are effectively implemgnted
for control of the critical,characteristics

(4) identification’ef the survey methods or verijifica-
tion activities performed with results obtained

(5) documentation of the adequacy of the suppllier’s
processes and/controls

(b) A commercial grade survey shall not be employed

as a method for accepting commercial grade ite

e, or

fo be

reference the verified processes and controls inclyding
revision level as a part of the purchase ordgr or
control requirements for the commercial grade item or
service and require the supplier to provide a Certificate
of Conformance attesting to the implementation df the
identified processes and controls.

(c) When critical characteristics acceptance criterjaare
based on certified material test reports or certificates of
conformance, the criteria of Part I, Requirement 7, sefction
503 shall be met.

(d) Surveys shall not be employed as a methofl for
accepting items from distributors unless the syrvey
includes the manufacturer and the survey conflirms
adequate processes and controls by both the distrilputor
and the manufacturer. A survey of the distributor maly not
be necessary if

ability, homogeneity, and the complexity of the item.

When post-installation test(s) are used to verify accep-
tance criteria for the critical characteristics, the commer-
cial grade item or service shall be identified and controlled
to preclude inadvertent use prior to satisfactory comple-
tion of the dedication activities.

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.

86

(1) the distributor acts only as a broker and does not
warehouse or repackage the items
(2) in cases where traceability can be established by
other means such as verification of the manufacturer’s
markings or shipping records
(e) Surveys performed by organizations other than the
dedicating entity may be used as a basis for acceptance if
the survey results of the critical characteristics, survey
scope, supplier’s processes and controls, and acceptance
criteria are evaluated by the dedicating entity to be

(19)
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acceptable and consistent with the dedicating entity’s
dedication requirements.

(f) The scope of the survey shall be determined by the
dedicating entity based upon the item or service and
critical characteristics to be verified. The survey shall
be specific to the scope of the commercial grade item
or service being procured. When several items or services
are purchased from a supplier, a survey of representative
groups of commerecial grade items or services can be suffi-
cient i i
exist
that
by th

©
criti

The survey report shall prov1de ob]ectlve evidence
he critical characteristics are verified and controlled
e supplier.

If the scope of the survey cannot verify a designated
al characteristic due to controls by the supplier’s
subsupplier(s), the dedicating entity shall extend the

surv
meth

by to the subsupplier(s) or select another dedication
od(s) to verify the critical characteristic.

(h) Organizations performing surveys shall establish
processes for performing those surveys. Collectively, per-
sonnel assigned to conduct commercial grade surveys
shalllhave the necessary capabilities in auditing functions
and $hall have appropriate technical knowledge to eval-
uate [the supplier’s controls associated with the critical
charjcteristics to be verified.

(i)l The dedicating entity shall establish a survey
frequency to ensure that process controls applicable to
the cfitical characteristics of the item or service procured
cont]nue to be effectively implemented. Factors to he
cons}dered in determining the frequency of commercial
grade surveys include the complexity of the item or
service, frequency of procurement, receipt inSpection,
perf¢rmance history, and knowledge of ¢hanges in the
supplier’s process and controls. The survey frequency
interjval may be the same used for supplier audits, but
shalljnot exceed the frequency interal for supplier audits.

()| For a supplier of calibration or testing services, the
Purchaser may utilize the reqairements of Part II, Subpart
2.19 ps an alternative to the.commercial grade survey re-
quirgments of (a).

—~

604 | Method 3: Source Verification

Soprce verification is a method of acceptance conducted
at thle supplier’s facility or other applicable location to
verify conformance with the identified critical character-
isticfand-acceptance criteria. The scope of the source veri-

PART II, SUBPART 2.14

Organizations performing source verification shall
develop criteria for the personnel qualifications and
processes used to perform source verification. Source
verification documentation shall provide objective
evidence that the supplier’s activities for the identified
characteristics were observed and evaluated for accep-
tance.

Source verification is only applicable to the actual
item(s) or serv1ce(s) that are Ver1f1ed at the supplier’s

[ : grification
shall be performed in accordance with a checklist or
plan with the documented evidence of the'squrceg verifica-
tion furnished to the dedicating entity,and/shall include or
address the following:

(a) identification of the itemfs) 'or service(s)
within the scope of the sourcewverification

(b) identification of the ‘critical charac
including acceptance critetria, being controllg
supplier

(c) verification that the supplier’s procegsses and
controls are efféctively implemented for the identified
critical charaeteristics

(d) identification of the activities witnessed during the
source verification and the results obtained

(e)~identification of mandatory hold points
critical characteristics during manufactur
testing for those characteristics that cannot b
by evaluation of the completed item

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

included

eristics,
d by the

to verify
e and/or
e verified

605 Method 4: Acceptable Supplier Item of 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 a¢ceptance
criteria of a commercial grade item or service against the
supplier’s performance record for identical dr similar
services. This allows the dedicating entity to have reason-
able assurance of the item’s or service’s performance
based upon historical performance gained from the
successful utilization of other acceptance methods,
and/or pertinent industry-wide performance data.

Acceptable data for historical performanc¢ may be
compiled utilizing monitored performance of |the item,

fications shall include activities such as witnessing the
fabrication and assembly processes, nondestructive
examinations, performance tests, or final inspections,
as applicable. It shall also include verification of the
supplier’s design, procurement, calibration, and material
process and control methods employed for the particular
commercial grade item or service being purchased, as ap-
plicable to the identified critical characteristics.

87

industry product tests, certification to national codes
and standards (non-nuclear specific), and other industry
records or databases. The supplier item or service perfor-
mance record or data shall be from the condition of
service, environmental condition, failure mode, mainte-
nance program, testing, or other conditions equivalent
to the intended application of the commercial grade
item or service.

(a) Anacceptable supplier item or service performance
record shall include the following:
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(1) identification of the supplier item or service
being evaluated

(2) identification of previously established critical
characteristics 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
performance data substantiates acceptability of the
supplier item or service

ASME NQA-1-2019

under the dedicating entity’s or other organization’s
quality program and procedures that meet the require-
ments of this Standard.

Physical, mechanical, or other service activities that
alter or create new critical characteristics of an item
that can be used to determine the acceptability of the
service that produced the critical characteristic shall
not be considered a commercial grade service. For
example, if a plate is rolled to a defined radius, the

(5) @ocumentatton of The adequacy and acCeprance

of the supplier/item/service performance record

(b) An|acceptable item or service performance record
shall not|be employed alone as a method of acceptance
unless

(1) the established historical record is based on
industry-wide performance data thatis directly applicable
to the crjtical characteristics and the intended facility
applicatipn, i.e., single sources of information are not
adequate| to demonstrate satisfactory performance.

(2) the manufacturer’s/supplier’s measures for the
control of applicable design, process, and material change
have been accepted by the dedicating entity, as verified by
survey.

Continfied application of an acceptable supplier/item/
service performance record as a method of acceptance
shall in¢lude a documented periodic update and
review tp assure the supplier/item/service maintains
an accepfable performance record.

606 Supplier Deficiency Correction

Deficiepcies with the supplier’s processes and controls
identified by the acceptance method(s) shall be cortected
by the sypplier if it affects the acceptance ctiteria for
critical characteristic(s) utilized for commeércial grade
dedicatign. Corrective actions shall bétevaluated for
acceptabllity by the dedicating entity= Uncorrected defi-
ciencies in processes or controls may-result in the selec-
tion of gnother dedication method for determining
acceptange.

700 COMMERCIAL GRADE SERVICES

Some ¢xamples, ef<services that may be provided as
commerdial gradelinclude training, calibration, testing,
engineering, eomputer software support, and other tech-
nical support.activities. Services on equipment or items,

TIEW CTItiTal CITaracter St produced 15 the radius qf the
rolled plate and not the rolling process or seyvice that
produced the curvature. Original critical characterjstics
of the plate material and the plate thicknesq can
remain unchanged or be specified by the design organiza-
tion for the rolled plate. Another example of a commérecial
grade service is the repair or calibration of an installed
instrument by the manufacturet’s service representative.
The instrument could have been previously dedicatedl, but
now requires service using-special tools from the njanu-
facturer that does notchaye a quality assurance program
that meets the requirements of this Standard. The
successful resulfs{of the calibration service to rgturn
the item to the.original performance characteristics
can be verified by the dedicating entity for accepfance
of the caminercial grade service.

800.DOCUMENTATION

Documentation of the commercial grade item or sefrvice
dedication process shall be traceable to the item, grojup of
items, or services and shall contain the following tyges of
documents, depending on the applicable dedicgtion
method:

(a) dedication plans or procedures including the efsen-
tial elements of the dedication process

(b) commercial grade item or service procure
documents

(c) technical evaluations

(d) critical characteristic identification and accep
criteria

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

(f) commercial grade survey reports

(g) source verification reports

(h) historical performance information

(i) dedication report containing sufficient dafa to
accept the jtem or service

ment

ance

lysis

includin iubmndtiuu, ltfpdil, Llcduiug, OT uldiuwudut.c,
that do not physically alter an item’s critical characteris-
tics are additional examples. Personnel qualification,
activity controls, independent certifications, and docu-
ments are typical examples of critical characteristic for
dedication of services.

Part I, Requirement 7, section 507 shall be reviewed to
determine if this requirement is applicable before consid-
ering the dedication of a service. As an alternative to
commercial grade dedication, services may be performed
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SUBPART 2.17
Quality Assurance Requirements for Electronic Quality
Assurance Records Systems

100 (GENERAL

This Subpart requirements apply to organizations
utiliZing electronic records systems. It provides amplified
requjrements used to maintain the integrity of electronic
records and their supporting information. It supplements
and ghall be used in conjunction with the Requirements of
Part | for the specified requirements relating to the control
of elgctronic quality assurance records management. The
specified attributes included in this Subpart consist of
recofd recovery, access control, retrieval, digital and
physiciil security, data integrity, disposal, and mainte-
nancg.

101 |Definitions

The following definitions are provided to ensure a
unif¢grm understanding of unique terms as they are
used|in this Subpart.

elecronic records: records created, generated;.sent,
comiunicated, received, or stored in a form-that only
a compputer can process.

electfonic records system: a combination of hardware and
softyare used to manage electroni¢irecords and asso-
ciated information.

metddata: a set of data that describes and gives informa-
tion pbout other data that(are established in the record
data|elements.

offline storage: a storage system isolated from the normal
network access that'is not immediately available and
requjres interyention to become accessible by authorized
indivfiduals.

recoids program: the procedures and retention schedules
estaqlished to implement the quality assurance records

200 GENERAL REQUIREMENTS

Facility environments for electrofiic storage shall be
specified in the controls for theyenvironmenit at each
authorized location.? The facilities shall be so copstructed
or located to protect the‘electronic records systems to
minimize the risk of-loss, damage, or destryiction as
stated in Part I, Requirément 17.

Storage managément controls shall

(a) include

(1) reeord recovery

(2) 4access control

(3) retrieval

{4) digital and physical security

(5) designation of responsible personnel

(6) facility-supporting equipment

(7) specified environmental ranges to engure func-
tionality of digital storage equipment

(b) establish the locations authorized for |ifetime,?
nonpermanent,* and temporary storage.” Tdmporary
storage of electronic records shall be based op specific
criteria to ensure that the integrity of the electronic
records is maintained.

(c) include controls to maintain the content ¢
rity of electronic records. The electronicrecords shall be in
a sustainable format based on recognized induptry stan-
dards. Electronic records stored in multiple locations shall
be identical in content. Records stored in offlinfe storage
shall accurately reflect the online electronic record. Offline
storage requires additional controls to validat¢ that the
electronic records have not been altered.

(d) establish periodic records storage assess
ensure record files are retrievable and useablg
the electronic records system is effective.

nd integ-

ments to
and that

requirements of this Standard.

' See 36 CFR Part 1236 Subpart B — Records Management and
Preservation Considerations for Designing and Implementing
Electronic Information Systems.

91

300 RECORD RECOVERY

Electronic records shall be recoverable after any event
that causes disruption to the electronic records system,
including a complete loss of a record storage facility.

2See 36 CFR 1236 Subpart C — Additional Requirements for Electronic
Records.

3See Part I, Requirement 17, section 401.

4See Part I, Requirement 17, section 402.

5See Part I, Requirement 17, section 603.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART II, SUBPART 2.17

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 time frames 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

ASME NQA-1-2019

tronic records system shall be designed with data search
considerations based on the size and purpose of the
records program to enable data searching commensurate
with the expected retrieval time frames.

500 DIGITAL AND PHYSICAL SECURITY

Digital controls of electronic records systems are
addressed in this Subpart. Access permission is addressed

insection 400 _Phvsical securitvy contrals af the electronic
(a) esfablish procedures or instructions for the  1ecord storage locations are addressed in(P4rt I,
resumptjon of the storage and retrieval functions in Requirement 17.
the event of a system disruption
(b) establish the necessary hardware. and softwa.re. 600 ELECTRONIC DATA INTEGRITY
(c) redover or reconstruct the electronic records within
established time frames Methods, techniques, or applications shall be usgd to

400 ACCESS CONTROL AND RETRIEVAL

The elpctronic records system shall establish user
permissigns allowing or preventing users, as appropriate,
from creqting, accessing, modifying, or destroying elec-
tronic re¢ords.®

401 Ac

Access

ess Control

controls in Part I are acknowledged; however,
electronic records require additional considerations.
Controls phall establish levels of access and the authority
associatgd with each level of access, including but not
limited t

(a) processing of records

(b) conptent access

(c) metadata changes

(d) redords disposal

(e) sydtem hardware access

(f) adrpinistration of system software

402 Retrieval

The eldctronic records systeri shall ensure the charac-
teristics df content and locatidn are accurately reflected in
the metadlata associated with*€lectronic records. The elec-

monitor, collect, and analyze storeddata to ensure ipteg-
rity of the metadata and contént relationship, sucH that
records are accurate, sustainable, and retrievable.

700 DISPOSAL OF RECORDS

Record finalkdisposition is not specifie[d in
Part I, Requirement 17; however, disposal may qccur
as part of the“final record life cycle. Electronic re¢ords
shall be.destroyed in accordance with the redords
program. The records program shall have means to
suspend destruction to recognize legal holds.”

800 ACQUISITION, DEVELOPMENT, AND
MAINTENANCE OF ELECTRONIC RECOR
SYSTEMS

Based on their need, the user shall document and ithple-
ment the applicable hardware and software quality agsur-
ance requirements of Part [ and Subpart 2.7. Electfonic
records systems shall have documented processes for
refreshing media to ensure that the electronic re¢ords
are sustainable and retrievable for the duration df the
record retention period.

DS

See 36 CFR 1236.20.

92

7See NIST Special Publication 800-88.
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SUBPART 2.18
Quality Assurance Requirements for Maintenance of Nuclear
Facilities

100 (GENERAL

Thiis Subpart provides amplified requirements for the
maintenance of nuclear facility components and systems.
Maintenance consists of actions necessary to maintain or
restqre an item to acceptable conditions. This Subpart
supplements the requirements 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. This Subpart does not apply to
controlling modifications that may be determined to be
needed during the performance of maintenance.

200 |GENERAL REQUIREMENTS

Design or modification information shall be available to
the ¢perating organization so that it can review the
adequacy of provisions for the maintenance prograt
in adcordance with the requirements of this Subpart:*

201 |Responsibilities

Responsibilities shall be assigned for establishing and
implgmenting the maintenance program.‘These responsi-
bilities shall include the following:

(a)] the review of the maintenance program to ensure
that fhanges to facility design.or'modifications are taken
into ponsideration

(b} the developmentrahd updating of appropriate
maintenance plans, procedures, and schedules

(c) the review of planned maintenance activities to
ensufe that radiation exposures to personnel will be as
low @s reasomably achievable

(d] the conduct of the program of maintenance activ-

ities pnd©ther inspections and tests as necessary to verify
satisfactory performance

(h) the development of provisions forlinstallption and
removal of temporary conditions (e.g.jumpers,transfer-
ring of control switch position) andreturning efluipment
and systems to service

(i) the recording of all maintenance examingtion and
test results including cérrective actions reqdired and
actions taken

(j) the assessment-and evaluation of the fgesults of
maintenance, examinations, postmaintenance fests, and
equipment hiStory

(k) thedevelopmentand trending of performgnce indi-
cators

(1) .the retention of records

202 Procedures

(a) Procedures and/or written instructiong shall be
established for performance of maintenance actiyities. Re-
quirements for procedure format and content shall be
established. Additional guidance regarding proc¢dural re-
quirements is contained in ANS 3.2-2012.

(b) Checks shall be made to verify that

(1) procedures and/or written instructions with an
appropriate level of detail have been provided
(2) procedures include applicable forjmat and
content elements

(c) All changes, including temporary change$, shall be
controlled.

(d) Provisions shall be made for documentirjg 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., lof no.)

(2) identification number of measuring|and test
equipment used

(3) “as found” condition

(e) the assurance that activities are performed by qual-
ified personnel, using approved processes and calibrated
test equipment and tools

(f) the assurance that properly acquired, controlled,
and identified materials are used

(g) 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.

(2)“as Teft*condition
(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 personnel

who are familiar with the design and operation of the

equipment, including acceptance criteria for its design

features and operating characteristics. Administrative
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procedures shall require documentation of the acceptance
of results.

203 Cleanness Control

(a) Controls to minimize the introduction of foreign
materials and to maintain cleanness during maintenance
shall be in accordance with Subpart 2.1 of Part II. Verifica-
tion methods shall be established to ensure that these re-
quirements are met.

ASME NQA-1-2019

206 Equipment History

A system shall be established to identify equipment for
which equipment history files shall be maintained. Files
shall be established as early in the life of equipment as
possible to maintain the history of maintenance activities
on each specificitem. Information to be entered in the files
shall be specifically identified and mechanisms estab-
lished for their incorporation into the files. The files
shall he organized to facilitate information retrieval

(b) Irr]mediately prior to closure of equipment, the
absence|of foreign materials shall be verified. The
results of the verification shall be documented.

204 Env

Procedures shall be established to ensure that environ-
mental apd/or seismic qualification of equipment is not
voided in|performing maintenance. Such procedures shall
include idlentification of the qualified items, methods for
reestablishing qualifications, and verification of qualifica-
tion statys.

ironmental and Seismic Qualifications

205 Work Authorization

(a) Pro¢cedures shall be established for the authoriza-
tion of mgdintenance work. The work authorization shall be
documented and serve as the identification of authorized
work for [the purposes of work planning, scheduling, and
control.

(b) The work authorization shall contain the following
information as a minimum:

(1) wnique work authorization identifier or number

(2) {lescription of work, including identification'and
quality d¢signation of the specific equipment on'which the
work is o be performed

(3) 1dentification of performing organizations and
their spefific roles

(4) approval by authorized personnel

(c) Interface concerns such-as/facility operations,
health physics/as low as~tedsonably achievable
(ALARA)| security, industrial'safety, effluent control,
fire protgction, and quadlity control requirements shall
be considered for applicability by authorized individuals
prior to approval,.ofithe work authorization document.

(d) The description of work shall reference the appli-
cable majntenance procedure(s). If a separate procedure
is not required, the work authorization shall contain or

207 Verification of Maintenance Work

Verification shall be performed, as appropriaf
ensure that equipment on which maintenance has
performed conforms to specified requiréments. This
fication shall include inspection,-tésting, or docu
review as necessary.

Documentation of verification activities shall
accordance with para. 202-of this Subpart.

When maintenance involves installation, inspe
shall be conducted in‘accordance with the appli
elements defined‘ih Part II, Subparts 2.5 and 2.8.

e, to
been
veri-
ment

be in

Ction
able

208 Updating of Maintenance Procedures From
Vendor Technical Manuals and Industry
Bulletins

Controls shall ensure that updated information (vgndor
technical manuals, industry bulletins, etc.) is recelived,
reviewed, and incorporated where appropriate into thain-
tenance procedures.

300 PREVENTIVE MAINTENANCE
301 General

Preventive maintenance includes all those actiyities
performed on designated equipment needed to maiptain
it within specified design limits.

302 Plans and Procedures

Plans and procedures shall be developed to identify the
equipment that requires preventive maintenande, to
establish the frequency and kind of preventive mdinte-
nance to be performed on the equipment, and to document
those actions.

reference necessary and sufficient information (design
drawings, equipment manuals, etc.) to perform the work.

(e) Provision shall be made for verifying the complete-
ness 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.

94

33201 E\lu;'llllcllt- Equiplucut b}la]l} 1UC cva}uat d tO
determine its preventive maintenance requirements.
That evaluation shall include the vendor recommenda-
tions as delineated in their technical manual and bulletins,
applicable industry standards and operational experience,
and maintenance experience and equipment history files.
Equipment shall be monitored and evaluated for degrada-
tion of performance because of age, as appropriate.
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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 schedule
shall be established to uniquely identify the equipment,
frequency, and preventive maintenance to be performed.

302.3 Evaluation. The effectiveness of preventive
maintenance actions on equipment shall be evaluated.
The

basiq for future preventive maintenance practices.

30R.4 Corrective Action. When discrepancies or fail-
ures|are identified as part of preventive maintenance
activiities, they shall be corrected in accordance with
sectipn 400 of this Subpart.

400| CORRECTIVE MAINTENANCE

401

The following requirements apply to maintenance
perfgrmed to restore an item to an intended condition
following failure of the item. The term failure, as used
hereln, applies to any condition in which an item is deter-
mingd to be unable to perform within its specified limits.

General

402 | Identification, Reporting, and Documenting of
Equipment or Systems Requiring Corrective

Maintenance

Prpcedures shall be established for

(a] promptly identifying (e.g., tagging or other/physical
marlfing) the failed item and controlling it to.préclude its
inadyertent use

(b) documenting and reporting of failures, in accor-
dance with pre-established criteria;~te
(1) designated levels of management responsible for
‘e analyses, authorization of corrective action, and
rmance of corrective @ction
[2) Supplier andfoy regulatory authority, as
requjred

(c] entering the failure and the attributed cause in
equipment history-records

(d] verifying that failures are appropriately identified
and feported as prescribed above to the extent necessary
to erjsure”appropriate attention

failu
perfd

EVATIAtioN Tesuits sitattbe docummented and be the 4032 Engmeerlng Evatuation. For failures
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403 Assessments and Evaluations

403.1 Assessment. An assessment of failure cause and
required maintenance shall be made consistent with the
type of item failure and the importance of the item. The
assessment shall also include, as appropriate, the possi-
bility of similar failure in other items. Assessments shall be
performed in accordance with documented procedures
and shall be appropriately reviewed.

dentified
that could have serious effect on safety or operability, an
engineering evaluation shall be performed and docu-
mented to substantiate or revise the, failire assessment
and corrective action planning.

404 Implementing Corrective Maintenange

404.1 Corrective maintenance shall be p¢rformed

using work proceduresideveloped in accordqnce with
para. 202 of this Subpatt.

404.2 Provisions shall be made for emergeficy main-
tenance workye.g., work that must be performpd imme-
diately to-eliminate a threat to the safety of personnel or
facilities. These provisions shall be documented ffo identify

(a)the minimum controls applicable to the J?lthoriza-
tion, planning, and performance of the work

(b) requirements to ensure effective accomy
of the work

Emergency work shall be reviewed and gvaluated
immediately after work accomplishment for adequacy.

lishment

500 RECORDS

(a) Maintenance records shall be maintained| to estab-
lish an equipment history (see paras. 202 and 2|06 of this
Subpart) and assist in performance evaluation and trend
analysis. Maintenance records shall include worlk author-
ization documents and shall identify the equipnent, type
of maintenance performed, tools, measuring|and test
equipment, parts and material, date of perfprmance,
observation, failure cause, postmaintenancp testing
results, and the person who performed the maiptenance.

(b) Records shall be maintained in accorddnce with
Part I, Requirement 17.

95
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SUBPART 2.19
Quality Assurance Requirements for the Use of Supplier
Accreditation for Calibration or Testing Services

100 GENERAL

This Syubpart provides amplified requirements for a
Purchasef to accept supplier accreditation for calibration
or testing services as an alternative to supplier evaluation
and seledtion requirements. It supplements the require-
ments of |Part I and shall be used in conjunction with ap-
plicable fequirements of Part I when and to the extent
specified|by the organization invoking this Subpart.

In this Subpart, the user shall apply the edition of ISO/
IEC 1702p to which the applicable supplier’s program was
accreditgd. For the purpose of this Subpart, either the
2005 or the 2017 edition of ISO/IEC 17025 is acceptable.

200 REQUIREMENTS

Purchgsers that intend to utilize the requirements of
this Subpart shall document this alternative method in
their quality assurance program in accordance with
the following.

201 Caljbration Services

Forasypplier of calibration services, the Rurchaser may
accept accreditation by accrediting bodieS:recognized by
the Interhational Laboratory Accreditation Cooperation
(ILAC) Myitual Recognition Arrangement (MRA), provided
the following minimum requirements are met:

(a) A teview of the supplier’s’accreditation shall be
performgd by the Purchaserand shall include verification
that

(1) the accreditation is to ISO/IEC 17025, General
Requirenpents for,the Competence of Testing and Calibra-
tion Labdratories;from an accredited body recognized by
the ILAC [MRA

(2) thepublished scope of accreditation for the cali-

(3) that the calibration certificate/report phall
include as-found calibration data when calibrfated
items are found to be out-of-tolerance

(4) that the calibration servicessupplier shall not
subcontract the service to any, other supplier

(5) thatthe Purchaser mustbe notified of any cpndi-
tion that adversely impacts,the calibration laboratory’s
ability to maintain the scope of accreditation

(6) additional technical and quality requirements, as
necessary, based{on a review of the procured scope of
services, including, but not limited to, tolerances, acfura-
cies, ranges, afid industry standards

(c) During acceptance of the calibration servicg, the
Purchaser shall be responsible for validating thaf the
supplier’s documentation certifies

(1) that the calibration service was performed in
accordance with the supplier’s ISO/IEC 17025 program
and scope of accreditation

(2) conformance to the Purchaser’s procure
document’s requirements

ment

202 Testing Services

For a supplier of testing services, the Purchaser| may
accept accreditation by accrediting bodies recogmized
by the ILAC MRA, provided the following minimun re-
quirements are met:

(a) A review of the supplier’s accreditation shdll be
performed by the Purchaser and shall include verificption
that

(1) the accreditation is to ISO/IEC 17025, Geheral
Requirements for the Competence of Testing and Calibra-
tion Laboratories, from an accredited body recognizé¢d by
the ILAC MRA

(2) the published scope of accreditation fof the

bration laboratory covers the needed measurement para-
meters, ranges, and uncertainties

(b) The Purchaser’s procurement documents shall
specify the following as a minimum:

(1) that the calibration service must be provided in
accordance with the accredited ISO/IEC 17025 program
and scope of accreditation

(2) that the calibration certificate/report shall
include identification of the laboratory equipment/stan-
dards used

96

TeSTITE taboTatory COVErS tIe eeded tesStng Services,
including test methodology and tolerances/uncertainty

(b) The Purchaser’s procurement documents shall
specify the following as a minimum:

(1) that the testing service must be provided in
accordance with the accredited ISO/IEC 17025
program and scope of accreditation

(2) thatthe testing service supplier shall not subcon-
tract the service to any other supplier

(19)
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(3) thatthe Purchaser must be notified of any condi-
tion that adversely impacts the testing laboratory’s ability
to maintain the scope of accreditation

(4) additional technical and quality requirements, as
necessary, based on a review of the procured scope of
services, including, but not limited to, tolerances, accura-
cies, ranges, and industry standards

PART II, SUBPART 2.19

(c) During acceptance of the testing service, the
Purchaser shall be responsible for validating that the
supplier’s documentation certifies

(1) that the testing service was performed in accor-
dance with the supplier’s ISO/IEC 17025 program and
scope of accreditation

(2) conformance to the Purchaser’s procurement
document’s requirements

97
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SUBPART 2.20
Quality Assurance Requirements for Subsurface Investigations
for Nuclear Facilities

100 GENERAL

This Sybpart provides amplified requirements related
to subsujrface investigations but is not applicable to
contaminated soil investigations. It supplements the re-
quirements of Part [ and shall be used in conjunction
with applicable sections of Part [ when and to the
extent spgcified by the organization invoking this Subpart.

101 Definitions

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

borings: [circular holes augered, washed, chopped, or
drilled ipn or through soil or rock by the action of
cutting tgols for purposes of exploration.

geophysigal survey: the use of geophysical instruments,
methods|and techniques to determine subsurface condi=
tions by measurement of seismic or electrical phenomens,
or by measurement of the earth’s gravitation or magnetic
fields or py any other geophysical methods.

penetrat
ometer s

on and probes: cone penetration tests, dilat-
bundings, and vane shear testing.In soil.

subsurfade investigation: the determindtion, correlation,
and interpretation of soil, rock, and groundwater features
as discloged or inferred by exploratory excavating (test
pits), drilling, sampling, testing, direct push, and geophy-
sical survyeying.

subsurfade model: a computer model, a physical, graphic,

or descrjfiptive representation depicting subsurface
features |dentified in the subsurface investigation.

200 GENERAL REQUIREMENTS

work to be performed and the importance of the|item
or service involved.

Documentation of all program elements shall be rhade.
These elements shall include, but.not be limited to,
program plan, organization and,qualification of persgnnel,
identification, control and stdrage of project docunents
and records, and use of procedures conforming to 4ppli-

cable specifications.

201 Planning

A plan shall'be.developed for outlining project-spgcific
tasks for which procedures or work instructions wijll be
requiredinaccordance with the requirements of the Ihtro-
ductiomrto this Part (Part II).

In addition, planning shall include

{a) definition of work scope and tasks

(b) identification of roles and responsibilities

(c) identification of engineering data require
design

(d) identification of appropriate field and labor
testing equipment

(e) identification of standard methods or proced
for field, laboratory, and engineering sampling, te
and analysis activities

(f) definition of required records and document

(g) the preparation of exploratory work plans

The plan shall include provisions for control and
mentation of any changes.

i for
hitory

ures
ting,

htion

OocCu-

202 Procedures and Instructions

1l be
lling

A program of procedures and work instructions sh
established and documented for those activities f3
within the scope of this Subpart in accordance [with
the requirements of the Introduction to this Part. In hddi-

The requirements of this Subpart apply to the work of
any organization or individual participating in subsurface
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

98

tion, these documents shall include, as appropriate, the
following:

(a) field exploration operations such as surveying, dril-
ling, boring, excavating, sampling, classifying and logging
activities, shipping of samples, and in-situ testing

(b) laboratory testing activities such as preparing, clas-
sifying, testing and storing samples; recording, calcu-
lating, verifying, and reporting test results; and
controlling and calibrating measuring and test equipment
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(c) engineering evaluation and analysis activities such
as evaluation of field and laboratory data; analysis of
subsurface conditions; development of conclusions and
recommendations; and preparations and presentation
of the subsurface investigation report

(d) quality assurance activities such as audit plans and
schedules, verification and surveillance procedures, and
corrective action requirements

PART II, SUBPART 2.20

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 the
requirements of paras. 201 and 202 of this Subpart and
that activities will be performed by appropriately quali-
fied personnel, using specified equipment, in accordance
with procedures. Verification shall establish that

203 Restlts {a) a complete and comprehensive pragram or design
plan has been prepared
Figld activities and test results shall be documented in (b) the requirements and specifications-of| the plan

test fleports and data sheets. Each report shall identify the
activjty to which it applies, the procedures or instructions
folloyved in performing the task, and the identification of
the fpllowing:

(a)] pertinent test data such as identification of sample
givinjg boring or test pit number, location, depth and eleva-
tion,|test results, testing equipment identification, and
desctiption 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)
consfitutes a certification that the techniques used met
the field and laboratory procedures. The evaluation
regapding the adequacy of the results is covered in
sectipn 600 of this Subpart.

204

Pefsonnel directing the overall program, including the
perfgrmance of field activities and tests required by this
Subpart, shall be qualified engineers and geelogists with
expefience in subsurface investigatiofs ds described in
sectipn 200 of this Subpart. Personnel shall meet quali-
ficatjon requirements defined infASTM D3740, Standard
Pragtice for Minimum Requirements for Agencies
Engdged in Testing and/o¥ Inspection of Soils and
RocH Used in Engineering)Design and Construction, or
equiyalent alternativevgualification requirements.

Personnel Qualifications

300 |VERIFICATION

301

A quatity assurance program shall require that

General

have been translated into work instructions and proce-
dures for all quality-related activities
(c) personnel have been qualified and certified as
required in accordance with applicable procedures
(d) the equipment to be used meets applicdble stan-
dards, specifications, or reguirements

303 Field Investigation

During the actual performance of subsurfacq explora-
tions, it is nefessary to provide in-process survdillance to
ensure that'the activities are being performed ac¢ording to
procedures by qualified personnel using specified equip-
ment:Checks of subsurface investigation activiti¢s shall be
made at the site in accordance with procedures fto ensure
conformance to the requirements of sections 20 and 400
of this Subpart.

(a) Checks shall be performed prior to and dyring field
operations to verify the adequacy, accuracy, arjd proper
operation of field equipment. These checks shall, as a
minimum, ensure that

(1) sampling, measuring, and test equipment meet
the applicable ASTM standards or have been ¢valuated
as being acceptable to the procedures, requirements,
and specifications of section 200 of this Subpalrt

(2) drilling, coring, and excavating equipnjent meet
applicable ASTM standards or have been evajuated as
being acceptable to the procedures, requiremgnts, and
specifications of section 200 of this Subpart

(b) Checks shall be performed to verify that|the orga-
nization, execution, and documentation of all field activ-
ities and operations are in accordance with applicable
standards, procedures, and project requirements and
specifications. The items and activities to bel checked
and verified shall include, but are not limitdd to, the

frequency of checking and verifying field, laboratory,
and engineering activities be established and be commen-
surate with the complexity of the soil/rock conditions
being investigated and the volume of geotechnical activity.
For example, procedures established for checking and
verification of activities such as drilling and sampling
equipment, field boring logs, boring locations, and
sample storage and marking shall include provisions
on frequency requirements of such activities.

99

TULIUWIITS.

(1) general compliance with the program plan and
procedures

(2) qualification of personnel

(3) identification and control of project documents

(4) surveying activities

(5) drilling and excavation operations

(6) soil, rock, and groundwater sampling and testing
methods and activities
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(7) classifying, logging, and reporting methods and
activities
(8) identification, handling, storage of samples and
materials, and verification of the quality of these samples
Records of field operation verification activities shall be
verified as complete prior to the termination of field activ-
ities.

304 Laboratory Testing

ASME NQA-1-2019

(b) qualification of personnel

(c) identification, control, and storage of project docu-
ments

(d) use of procedures conforming to applicable speci-
fications and requirements

(e) documentation and verification of field and labora-
tory data and results, engineering calculations and
analyses, conclusions, and recommendations

(f) preparation and presentation of reports of data,

During the actual performance of laboratory testing CAICUIATIONS, AMalySes, CONCIUSIONS, ard TeComTmendy i(?ns
operatioms, in-process surveillance shall be performed Records .ofthe'v.er'lflcatlon ofthe .er'lglneerlng evaluatl'on
to ensurefthat the activities are being conducted according and analysis e.lct1v1t1es sha'll be verified as C_Omplet_e pr. tor
to proceflures by qualified personnel using specified to presentation of the final subsurface investigation
equipment. Checks of testing activities shall be conducted report.
atthe labpratory in accordance with procedures to ensure
conformgnce to the requirements of sections 200 and 500 400 FIELD INVESTIGATION
of this Sybpart.

Checkgshall be performed to verify that the elements of 401 General
the laboratory testing program are in compliance with the The organization thatsconducts the field explortion
applicablp technical and quality standards, specifications, activities inherent to‘a subsurface investigation [shall
and requjrements. The elements to be checked and veri- be controlled by a’quality assurance program. This prga-
fied shalll include, but are not limited to, the following: nization shall bé tesponsible for establishing and ithple-

(a) organization of the laboratory quality assurance  menting a déelimented quality assurance program| and
program shall furnish'the necessary resources such as personnel,

(b) quplification of laboratory personnel equipment, procedures and instructions, and qther

(c) controland calibration of measuring and test equip- serviees necessary to implement the requirements of
ment the quality assurance program.

(d) iddntification, control, and storage of samples

(e) iddntification, control, and storage of project docu- _\~402 Field Operations
me(jr‘ljtsimI lementation of standard test methods or.qual- The scope of the qua.lity-rglate.d opgrations requirgd as
ified test|procedures conforming to applicable specifica- apartofa subsu.rface 1.nve'st1gat10n will depend upop the
tions and requirements purposes of the 1nvest1gaF10ns and SubSl'lI‘faCG conditions

(g) dofumentation and verification of test data, results, e.nc.ountered. The operations may .con51s‘F Of but npt be
conditions, and observations limited tof any or afll .of the follow.mg activities:

Records of the laboratory test pregram verification (Z) review of existing geotechnical data
activities|shall be verified as complete-prior to the termi- (b) surveying . .
nation of|the laboratory test ppogedm. (c) auger,.wash, core borings, and dllrect push methods

(d) test pits, trenches, and excavations
305 Engineering Evaluation and Analysis (e) soil, roc.k, and groundwater in-situ testing
(f) geophysical surveys

During| the performance of engineering evaluation and (g) classifying, logging, mapping, and recording cpndi-
analysis ¢f the results of the field and laboratory opera- tions encountered
tions, in{process{(not necessarily continuous) surveil- Pertinent records of field activities shall be maintgined
lance shall.be'performed to ensure that the as the work progresses, and shall be verified as heing
engineer|ng activities are being conducted by qualified ~ complete. Any unusual circumstances encountered
personndlaccording toprocedures.Checksofengineering duringfieldactivides—shall-berecordedandreported

evaluation and analysis activities shall be made in accor-
dance with approved procedures to ensure conformance
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, specifications,
and requirements. The elements to be checked and veri-
fied shall include, but not be limited to, the following:

(a) organization of the quality assurance program

100

as required by the governing procedures and applicable
ASTM standards. Checks of field activities shall be
performed 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
procedures identified in the requirements of para. 202
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of 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 inves-
tigation and the conditions encountered. Field equipment
may consist of, but not be limited to, any or all of the
following items:

PART II, SUBPART 2.20

performed while the work is in progress to ensure compli-
ance with requirements and specifications.

405 Boring and Excavating

The type and number of borings, excavations, and other
subsurface explorations required for a field investigation
will depend upon the purposes of the investigation and the
subsurface conditions encountered. Subsurface explora-
tions include, but are not limited to auger, wash, and

(a) small hand tools

(b)] surveying equipment

(c] hand and power augers, direct push equipment,
haminer 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

Peftinent records of field equipment that have a direct
bear|ng 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
cond£tions shall be recorded and reported as required
by the specifications. Checks of field equipment shall
be performed as required before, during, and after the
execlition of related field activities to ensure compliance
with|technical and quality requirements and specifica-
tions

404

Ay
such
main
orde]
expl

In
zont
limit

(a]
tion

(b)

(c

(d
grou

(e

Surveying

ermanent system of horizontal and vertical' controls,
as baselines and benchmarks, shall be/established,
tained, and used in accordance with'procedures in
I to obtain an accurate location~and relocation of
rations, installations, and geological features.
tallations and explorations requiring accurate hori-
hl and vertical location) shall include, but not be
ed to, the followinghitems:

auger, wash, coere-borings, and direct push explora-
points

test pits,.treriches, and excavations

obseryation wells, piezometers, gages, and weirs

changes in surface and subsurface soil, rock, and
hdwater conditions

seil rock and oroundwater samnples
4 4 (=} I

core borings; direct push methods; test pits; frenches;
shafts; and excavations.

All subsurface explorations shall beloeated
accuracy commensurate with the program plan and
instructions specified in section200 of this|Subpart.
All explorations shall, after completion, be compsistently
and uniquely numbered or identified.

Unless otherwise speciffed.in the program plam, instruc-
tions, or procedures, borings shall be advanced|in such a
manner as to satisfy, the requirements of ASTM D420,
ASTM D1452, ASTM D1586, ASTM D158, ASTM
D6151, ASTM D2113, ASTM D2573, ASTM D6635,
ASTM D5778, or other accepted standards.

Pertinént Yecords of boring and excavating o
shall beimaintained as the work progresses an
verified as being complete. Checks of boring and exca-
yating operations shall be performed while thg work is
in progress to ensure compliance with requjirements
and specifications.

with an

perations
1 shall be

406 Sampling and Testing

The type and number of samples and tests
during the field portion of the subsurface invg
will depend upon the purposes of the investig
the subsurface conditions encountered. The s
and groundwater sampling and test operat
include, but not be limited to, any or all of the
activities:

(a) split barrel sampling

(b) thin-walled tube sampling

(c) core barrel sampling

(d) groundwater sampling for physiochemicd

(e) vane shear testing

(f) cone penetration testing

(g) standard penetration testing

(h) permeability testing

(i) water level determinations

required
stigation
htion and
oil, rock,
ons may
following

| analysis

(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

101

(j) pressure testing

(k) geophysical logging

(1) dilatometer testing

Sampling and testing shall be performed in compliance
with the applicable requirements, specifications, stan-
dards, 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 activ-
ities. Classifying, logging, and reporting activities shall be
performed in accordance with proceduresidentified in the
requirements of section 200 of this Subpart.

A field log shall be developed for borings and excava-
tions wi i i i i
encountdgred during the field operations. This log shall
also describe the type, location, and condition of recovery
of all sampples or tests conducted. For example, the boring
log shallfinclude, but not be restricted to, a heading
containing the following information: boring number
and location; project; boring contractor; date started
and date|finished; names of driller and sample logger;
elevation; and any pertinent groundwater information
or other data that may affect the use of the site.

Inaddition, a description of the method of advancing the
boring should be included. The body of the log should
include, ip particular, information as to size and location
of casting used, in-situ test results, and drilling abnorm-
alities su¢h as loss of fluid or artesian groundwater condi-
tions that are detected.

Samplgs shall be controlled and cataloged by field logs,
lists, or qummaries. Procedures and consistent formats
shall be yised to label and identify all samples. Samples
shall be |systematically and uniquely identified with
respect o project, sample number, location sampled,
type of Jample, and date sampled. Samples shallbe
handled, |shipped, and stored in accordance with proce-
dures idé¢ntified in the requirements of section:200 of
this Subpart and in such a manner as to minimize or
prevent disturbance or changes in material properties.

Classification of soils shall be based on-ASTM D2488 or
other recpgnized methods. It is not necessary for field logs
to contain the refinements that canronly be determined by
laboratorjy testing; however, where possible, the system
for classifying soils contained in"’ASTM D2487 should be
used, exdept when geologieal classification is specified.
The logging and classifisation of groundwater and rock
samples|and tests_shall be performed in accordance
with progedures.

The reportswofifield tests and other activities shall
include {ll specified results and shall be reported in a
form to ihclude the following items:

ASME NQA-1-2019

500 LABORATORY TESTING
501 General

The laboratory in which tests are conducted shall be
controlled by a quality assurance program in conformance
with the applicable requirements of Part I. The laboratory
shall be responsible for establishing and implementing a
documented quality assurance program. The laboratory
shall furnish the necessary resources such as personnel,
equipment, documented procedures and instructiong, and
other services necessary to implement the requireénents
of the quality assurance program.

Laboratories involved in subsurface investigation
testing of soil and rock materials shall;be accredit
inspected for conformance to requirements of A
D3740 or equivalent.

b and
bd or
STM

502 Scope

Laboratory testing, of/Subsurface materials sh3
made to determine their properties to provide dat
engineering design. This requires a reliable proce
and a systemati¢’ approach, which should includg
elements specified in paras. 502.1 through 502
this Subpart:

5021 Soil Identification and Description. A upifi
soil*classification standard, such as ASTM D2487,
be‘used.

502.2 Storage of Soil/Rock Samples. Identificati
samples shall be affixed to the sample tubes or conta
which will maintain the integrity of the samples fi

mined levels to preserve critical sample characteristics.
Samples shall be transported vertically and prot¢cted
with suitable resilient packing material to refuce
shock, vibration, and disturbance. Appropriate meapure-
ments or observations shall be made prior to| and
following transportation, and the samples shall be [eval-

(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 toinclude significant conditions encoun-
tered, such as any specific difficulties, errors introduced,
accuracy of results, and any specific soil, rock, or ground-
water characteristics observed

102

uated for disturbance. Test specimens shall be prepared in
accordance with applicable ASTM standards unless other-
wise specified.

502.4 Determination of Standard Properties for Engi-
neering Evaluation. Soils classification and testing shall
conform to guidelines established in paras. 202 and 407 of
this Subpart.
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503 Test Methods

Standard and nationally recognized test methods shall
be used unless otherwise specified by procedure identi-
fied in accordance with the requirements of para. 202 of
this Subpart. These may include but not be limited to the
applicable and approved ASTM standards.

504 Report of Laboratory Tests

PART II, SUBPART 2.20

evaluations. The development of the subsurface model
shall include, but not be limited to, consideration and
assessment of the following areas:

(a) thebasicseismic, geologic, geotechnical, and hydro-
logic 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
loading responses of the materials and strata underlying

Tt
resu
follo

(a)
pers

(b

(c)
curv

(d)
tered
intro
of so

ETEpPOIT Of teSts Made siait inctude att specttied test
ts and shall be reported in a form to include the
ving items:

identification of samples tested, date tested, test
nnel, test equipment, and test procedures used

laboratory test results

test and calculation results in the form of tables and
s as required

discussion to include significant conditions encoun-
in the testing, such as any specific difficulties, errors
duced, test accuracy, and any specific characteristics
il observed during testing

600 ENGINEERING EVALUATION AND ANALYSIS

601

The organization that conducts the evaluations and
analyses of the subsurface investigation and laboratory
test flata shall implement a quality assurance program
in cqnformance with the applicable requirements\of
Part]. This organization shall be responsible for furnishing
the rjecessary resources such as personnel, equipment,
docymented procedures and instructionsjand other
services necessary to implement the requirements of
the quality assurance program.

General

602

Pr
ized
in pe

Analysis of Subsurface Conditions

bcedures shall be established to develop a general-
model of the subsurfacde gonditions at the site for use
rforming various engineering design analyses and

the stte

(d) the interrelationship of the above ge
features, subsurface conditions, engineekihg p
loading responses, and the structural féundg
the facilities at the site

physical
foperties,
tions for

603 Report of Evaluation and Analysis

An analysis and evaluatielyof the subsurface
tion and foundation aspegts of the site shall be
along with the basi¢-data supporting all conclu
recommendations.' Sufficient information
provided to allow/for independent analyses an
tions for design verification consistent with P3

nvestiga-

llresented
sions and
shall be
d evalua-
rt 1.

700 RECORDS

Record copies of procedures; program or desjgn plans;
qualified investigation procedures; procurement control
records; measuring and test equipment controll and cali-
bration records; work instructions and orders;|field and
laboratory logs and test data; test deviations or ¢xception
records; results of engineering analyses and evaluations;
checks, verifications, and examination records} reports;
and other specified documents shall be prepared.
These records shall be retained with othef project
records as required by code, standard, specifitation, or
project procedures.

103
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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 DOE Nuclear

100 GENERAL

This S
menting
ment qua
activities
ments th
4,7, 15,
Manager
criteria.

This Sy
Title 10
Subpart 4
B, Safety

ubpart establishes requirements for imple-
Management Assessment and Quality Improve-
lity criteria 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
hent Assessment and Quality Improvement

bpart applies to DOE activities regulated under
FR 830, Nuclear Safety Management, including
, Quality Assurance Requirements, and Subpart
Basis Requirements (DOE QA rule), and for activ-
ities performed DOE Order 414.1, Quality Assurance (DOE
QA Order)). DOE rule and Order quality Criterion 3, Quality
Improvernent, and Criterion 9, Management Assessiment,
are addr¢ssed in this Subpart.

This Sybpart shall be used with Part I when and to the
extent specified by DOE regulation or contract, or by the
organization invoking this Subpart. This\Subpart is not

Facilities

(b) the magnitude of any hazard*involved

(c) the life-cycle stage of a4dcility or item

(d) the programmatic mission of a facility

(e) the particular characteristics of a facility or

(f) the relative impertance of radiological and n
diological hazards

(g) any other-relevant factors [1, 2]

tem
nra-

item: an all-inclusive term used in place of any of the
following:appurtenance, assembly, component, equip-
ment, material, module, part, product, software, strudture,
subassembly, subsystem, support system, system, of unit
(replaces Part I definition for use in this Subpart). |1, 2]

d by
ntify
tion

management assessment: an assessment conducte
managers of their management processes to ide
and correct problems that hinder the organiz3
from achieving its objectives. [1, 2]

nonreactor nuclear facility: those facilities, activiti¢s, or
operations that involve, or will involve, radioaftive
and/or fissionable materials in such form and qudntity
that a nuclear or a nuclear explosive hazard potentially

applicable to nuclear generation facilities licensed to exists to workers, the public, or the environmen but
110 CdFl; 5 ')horl\llo (IZFR SRZ an;i othercspec1f'1c ?Ctlwtles regu- does not include accelerators and their operation$ nor
ated by the Nuclear Regulatory Commission. activities involving only incidental use and generftion
101 Definitions of 1."ad10.actlve materials or ra.dlatl.on, such as.checl and
calibration sources, use of radioactive sources in res¢arch
The following DOE-specific definitions are provided to and experimental and analytical laboratory activjities,
supplement or~replace the definitions in electron microscopes, and X-ray machines. [1]
Part I, Introduction, Section 400 when implementing ), -joqr facility: a reactor or nonreactor facility whefe an
this Subgart. activity is conducted for or on behalf of DOE and includes
assessmelit:\a_review, evaluation, inspection, test, check any related area, structure, facility, or activity to the ektent

surveillance, or audit to determine and document
whether items, processes, systems, or services meet speci-
fied 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

L Refer to Part 1V, Subpart 4.1.2 for a detailed comparison.

104

necessary to ensure proper implementation of the re-
quirements 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]
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quality assurance: all those actions that provide confi-
dence that quality is achieved (replaces Part [ definition
for use in this Subpart). [1]

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 implementation
for potential improvements, identifying item services and

PART II, SUBPART 2.22

(a) evaluating performance information from internal
and external sources (e.g., regulators, audits, clients,
performance metrics, etc.) and the relative importance
of current and planned activities to the organization’s
objectives.

(b) selectingthe management processes tobe assessed.
Processes or topics that influence performance that could
be included are strategic and operational planning; work
environment; human resource allocation; financial and

processes needing improvement, modifying how work is
perfogrmed based on factual information, and evaluating
the gffectiveness of the modifications.

work
opm
nand
deve
guar

'adefined task or activity such as research and devel-
bnt; operations; environmental remediation; mainte-
e and repair; administration; safety software
opment, validation, testing, and use; inspection; safe-
s and security; or data collection and analysis. [2]
200 [MANAGEMENT ASSESSMENT
REQUIREMENTS

201

M(
ident

General

nagers shall assess their management processes to
ify and correct problems that hinder the organization
from| achieving its objectives. Management assessments
shalll determine how effectively the organization is in
meetling performance expectations and mission objectives
and ghall identify strengths and weaknesses. Managemeht
assegsments shall be used to enhance safety, identifyprob-
lemd, and contribute to the organization’s overall
imprjovement of quality. The management-a§sessment
procgss shall use a graded approach as determined by
the manager to provide an appropriate degree of flexibility
in th¢ level of detail for assessment planhing, implementa-
tion,|documentation, and reporting,.

202

20
(a

assef

(b)
mang

(c)

(d]
and
perform the assessments, and act on results

(e) communicating assessment schedule to appro-
priate individuals in time to permit sufficient time to
prepare

(f) participating in the evaluation of assessment results
from subordinate managers

Assessment Planning and Scheduling

2.1 Planning. Senior nanagement is responsible for
establishing add-implementing the management
sment prograi
emphasizing-the importance of assessments to the
igement{team
setting ‘overall expectations and schedule
ensuring necessary resources (including personnel

Q

202.2 Topic Selection and Scheduling. Managers
performing assessments are responsible for

veST

105

TTatertal TESOUTTE allocation; CoMmmunications] between
customers, community, suppliers, and.regulators;
quality and safety culture; and internal and ‘external orga-
nizational interfaces.

(c) determining the degree of formality neg
plan, conduct, document, and report the asses

(d) coordinating interfaces-when assessmen
multiple organizations.

(e) setting the assessment schedule.

essary to
ment.
s involve

202.3 Assessment:Personnel. Managemer]
ments shall be pekformed by managers of the
tion, processes, or activities being assessed. |
shall remaif personally involved in conducting t
ment anéshall be responsible for evaluating th
when employees and/or consultants are used|
with'the assessment.

t assess-
prganiza-
Managers
le assess-
e results
to assist

203 Assessment Process

ent focus
sessment
wing:

hts been
the effec-

203.1 Assessment Focus Areas. Assessm
areas to be considered during a management as
shall include one or a combination of the follo

(a) Have critiques and/or self-assessme
performed by employees related to assessing
tiveness of the organization?

(b) Whatisthelevel of management participa
program implementation?

(c) Are the plans and goals of the organiz:
appropriate and valid?

(d) Are managers regularly monitoring the
tional plans and goals and the achievement of th

(e) Doindividuals understand the organizatio
goals, and objectives?

(f) 1s the overall performance focused effeq
meeting plans and goals?

(g9) Whatis expected of individuals in the org
and are these expectations aligned with missi

fion in QA
tion still
prganiza-
bse goals?
nal plans,

tively on

hnization,
bn objec-

(h) Are these expectations being met?

(i) 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?
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203.2 Issue ldentification. Areas of weakness and
strength and compliance issues are documented during
a management assessment. Management assessment
results are evaluated by the manager to determine
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
managers shall ensure that any specific QA program
compliance issues or environment, safety, and health
tracking program (or similar tracking system) to facilitate
a timely fesolution.

ered O c O Ve d O

203.3 |[Assessment Reporting. Management assess-
ment results shall be shared with the next highest
level of nJanagement to support effective problem resolu-
tion. The| assessment results shall be documented in a
report that includes

(a) th¢ scope and criteria of the assessment

(b) stfengths, weaknesses, and problems affecting
mission gchievement that require resolution

(c) asyimmary statementthat describes how effectively
the organization is in meeting its objectives and those
quality pprformance expectations that assist in meeting
its missign objectives, goals, and plans

204 Evdluation of Assessment Results

204.1 |The manager performing the assessment deter-
mines which results warrant further action, either as
improverpent or corrective action.

204.2 | Senior management shall ensure the manage-
ment assessment results are used to improve the grgani-
zation’s gerformance, promote quality improvément, and
remove parriers that inhibit the organization from
achieving its objectives, goals, and planS:Ihdicators of
the effecfiveness of the assessment process include

(a) eliminating the recurrence of problems from
previous [assessments

(b) behchmarking of assessment performance with
that of other internal and exterhal organizations to deter-
mine whgther assessmentsa'eflect best industry practices

(c) indorporating.assessment results into organiza-
tional gogls, strategies, objectives, plans, and processes

(d) petiodically feviewing the results of assessments
with indjviduals and organizations that may benefit
from the|results and improve their performance

ASME NQA-1-2019

effectiveness and prevent problems before they occur. Re-
quirements 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

(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-
items, services, and processes needing improvement

Management shall decide which work activities wiill be
evaluated for quality improvements. Priority shqll be
given to those activities that are most_ important tp the
organization’s mission and safety;those with kijown
existing problems, and those where trending or pqrfor-
mance metrics indicate the poténtial for future probjems.

O (1 O el qJud y reldted O dl10 O

302 Evaluation of Work

Work shall be formally*evaluated with a focus on |den-
tifying potential sources of errors that may impact quiality.
Evaluations shall*censider procedures, equipment, thate-
rials, work efivironment, management, communicgtion,
resource allocation, human performance factors| and
other attributes with the potential to adversely imppact
qualityUEvaluation methods shall include, but ar¢ not
limited to, the following:

(a) audits

(b) surveillances

(c) management assessments

(d) trendingand analysis of performance metrics, grror
rates, or other measured data

(e) other established quality evaluation methofls to
determine the cause of the condition or issue

303 Quality Improvement Tools

Processes or tools shall be selected to assist organiza-
tions in improving quality performance. One or mdre of
the following tools shall be used for this purpose:

(a) Benchmarking (Internal and External). The puifpose
of benchmarking is to improve performance. Bgnch-
marking provides a mechanism to learn about an organi-
zation in relation to other similar organizatjons.
Benchmarking can identify those organizations|that
perform effectively for similar activities.

300 QUALITY IMPROVEMENT
301 General

Measures shall be established and implemented to
govern quality improvement activities. Quality improve-
ment ensures work that affects quality is planned,
performed, evaluated, and improved upon to increase

(h) Brainstorming-Brainstorming is a way of dlevel-
oping creative solutions to a problem. It works by focusing
on a problem statement and developing radical solutions
to it. Ideas are generated by all participants in a brain-
storming session. There should be no criticism of
ideas. Brainstorming identifies possibilities and mini-
mizes assumptions within the limits of the problem state-
ment.

(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
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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 in a fishbone design to represent a meaningful rela-
tionship between and possible causes and the effect
(problem) in terms of people, methods, machines, mate-
rials, and environment.

(e) Five Whys. This simple technique is used to identify
and g

O W UC

sking why it occurred and then contining to ask why

until| there is no further response to the question. This
generrally occurs around the fifth why, but can occur
soongr or later.

1)

prac
shar
may
that
()
char
repr
proc
proc
and
proc
(h]
Systq
mod
bling
cieng

Lessons Learned. A lesson learned is a good work
fice or innovative approach that is captured and
bd to provide repeat application. A lesson learned
also be an adverse work practice or experience
s captured and shared to avoid recurrence.
Flowcharts (also known as a Process Map). A flow-
isamap of a process that is simply a graphical way of
bsenting the process flows and activities throughout a
bss using common symbols. It is used to document
psses and helps analyze and standardize a process
plan improvements. It is a tool to understand a
bSS.

Failure Mode and Effect Analysis (FMEA). FMEA is a
matic approach that identifies potential failure
s in a system, a product, or manufacturing/asseni<
operation caused by design or manufacturing defi-
ies. It also identifies critical or significant deSigh or
procpss characteristics that require special gontrols to
prevent or detect failure modes. FMEA js a‘tool used
to pilevent problems from occurring.

()| Gap Analysis (also known as Change Analysis). Gap
analysis provides a detailed breakdown of both the quali-
tativg and quantitative aspects of the difference between
what is and what is desired.

()| Gantt Project Timeline.Charts (sometimes referred to
as a Bar Chart). The Ganttehart offers a graphical display
of acfivities and duration illustrating timelines for propo-
sals aind projects;

(k] Histograms. A graphical summary of the results
from| a checklist.

(D| Pareta Charts. A Pareto chart is used to graphically
suminagize and display the relative importance of the

PART II, SUBPART 2.22

represents the need to think through exactly what you are
going to do before you do it. “Do” represents the under-
taking 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 manner. “Act” represents the need to make
changes to future plans in order to incorporate the
learning from the “Check” phase of the cycle.

Implementation

Management shall determine which’of-the {dentified
problems or weaknesses warrant quality imprjovement.
This determination shall consider-the likelillood and
significance of the potential problems, safety cpnsidera-
tions, mission priorities, process efficiency, and|resource
availability. Alternate actiofis shall be explored|to deter-
mine the best solutiontoaddress the error precyrsor. The
determination shallibe“documented. Improvenpents will
be incorporatedas'determined by managerhent and
may include,equipment or facility modification,
updated training, or changes to institutionalized work
controls {such as policies, programs, plans, prpcedures,
or guidelines).

305 Improvement Evaluation
nt initia-
to deter-
bd and to
e imple-
and/or

Management shall ensure quality improvemsé
tives are evaluated or periodically monitored
mine whether the intended results are achiev
check for unforeseen adverse impacts. Effecti
mentation eliminates potential problems
reduces their adverse impact.

400 RECORDS

Records of management assessment ang
improvement activities are considered qualit]
and shall be controlled in accordance with theg
ments of Part |, Requirement 17. Management as
records include assessment schedules and
Quality improvement records include report
to record and track improvements.

| quality
F records
require-
sessment
reports.
b utilized

500 REFERENCES

The following is a list of publications referended in this

diffbl CIICTS :JULVVCCU s1O0UpsS Uf lel,d. TIIC ‘Udbib fUl d
Pareto chart is the 80-20 rule, where 80% of the problems
result from 20% of the causes. It assists in determining
significance and identifying the potential items to improve
first.

(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 process. “Plan”
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Subpart.

[1] Title 10 Code of Federal Regulations Part 830, Nuclear
Safety Management

[2] DOE Order 414.1D, Quality Assurance, dated April
2011
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SUBPART 2.25
Quality Assurance Requirements for High-Level Waste
Custodians

100 GENERAL

This Sybpart provides quality assurance requirements
for high-level waste (HLW) custodians while producing,
storing, dqr otherwise managing high-level waste.

This Sybpart supplements the requirements of Part |
and shall|be used in conjunction with applicable sections
of Part I when and to the extent specified by the organiza-
tion invoking Subpart 2.25.

101 Definitions

The following terms are used in this Subpart.

high-leve| waste: one of the following:

(a) thg highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste
produced directly in reprocessing and any solid material
derived from such liquid waste that contains fission
products|in sufficient concentrations

(b) irrpdiated reactor fuel

(c) otHer highly radioactive material consistent with
existing law that requires permanent isolation

HLW custodian: an organization excluding, NRC-licensed
commerg¢ial nuclear utilities that is inSpossession of
HLW prigr to its planned disposition-at.a geologic repo-
sitory.

repository owner: the federal agency or office that is the
Nuclear Regulatory Commission’s (NRC) licensee for a
HLW reppsitory.

waste acpeptance elements (WAE): items, activities, or
services [that affect-or impact acceptance of the HLW
by the repositoryowner.

200 REQUIREMENTS

202 Program

The QA program shall identify the WAE to which these
additional requirements apply. Thése elements in¢glude
but are not limited to

(a) structures, systems, or components (SSCs) that are
part of the waste isolation

(b) activities related t0.SSCs, which include facility and
equipment design ahd‘construction (i.e., desighing;
purchasing; fabricating; processes for handling, packa-
ging, shipping, recéiving, storing, cleaning, erecting, istal-
ling, inspectingy testing, maintaining, repairing) and
modifying)

(c) HEW/forms and related activities including

(199 HLW characterization

(2) acquisition, control, and analysis of sample$ and
data

(3) tests and experiments

(4) scientific studies

(5) qualification of characterization inputs

(6) HLW performance confirmation

(7) conditioning, treatment, and/or canisterizftion

(d) activities related to documenting complianfe of
HLW forms (i.e., waste form development through quali-
fication, waste form production, and waste form agcep-
tance)

(e) records that demonstrate compliance with HLW
acceptance criteria

Characterization measurements of HLW used solely for
the purpose of satisfying safeguards-related material
control and accountability requirements are not actiyities
related to WAE.

Waste custodians shall maintain an items and seryices
list that are subject to this Subpart. The process for feso-
lution of disputes concerning quality of WAE shdll be

201 Organization: Interface Control

Interfaces to other organizations or positions respon-
sible for activities affecting quality of WAE shall be
defined. The interface definitions shall include, at a
minimum, responsibilities, information to be transferred,
and any material transfers between the organizations.

defined in the QA program.

A matrix or other similar cross-reference describing the
relationship between this Subpart and its implementation
in procedures shall be maintained.

Periodic assessments that include independent tech-
nical experts to verify proper implementation of
ongoing work related to WAE shall be performed.

Senior management of waste custodians shall, ona bien-
nial basis, perform or direct the performance of manage-
ment assessments using Part I as applied to WAE. These
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assessments shall be performed by personnel above or
outside the QA organization, and shall evaluate the
adequacy of resources and personnel devoted to the
QA program.

202.1 Nondestructive Assay. Nondestructive assay
methods for determining the acceptability of WAE are
forms of inspection and testing.

203 Design Control

PART II, SUBPART 2.25

204.2 Procurement Document Review. Procurement
documents shall be reviewed by trained and qualified indi-
viduals or groups other than those who generated the
document. Reviews shall ensure that applicable require-
ments are correctly stated, verifiable, and controllable;
that there are adequate acceptance and rejection criteria;
and that the procurement document has been prepared,
reviewed, and approved in accordance with the require-
ments of para. 204.

Thie scope of design activities subject to Part I, Require-
ment 3 shall include WAE. At a minimum, these activities
shalllinclude

(a] engineered barriers that are WAE

(b] software developed for use in WAE

(c] features to facilitate monitoring and performance
evalyation of WAE

.1 Design Input. Data from scientific investigation
ties not performed under this Standard and used as

Design inputs based on assumptions or unqualified data
that|require confirmation shall be identified and
controlled as the design proceeds.

20d3.2 Use of Computer Programs. Compute®
progfams used in WAE shall be controlled in accordanee
with|the software requirements contained in Subpart'2.7.

208.3 Sampling Plans. Development of sampling plans
AE is a design activity. The basis, including any
rting analysis, for the use of sampling plans shall
ocumented. Sampling plansifer WAE shall be
oved by the repository owner. At a minimum,
ling plans shall include

description of the confidence interval and the ratio-
for its use

description of th€é representativeness of the
ling plan to the/population as a whole

app1
samy

(a]

nale

(b

samy

204

Pa{t [, Reguirement 4 for control of procurement docu-

Procurement Document Control

menf{s and’/this Subpart apply to the procurement docu-

mentsrelated to WAE in(‘]nr‘ling Interagency Agreements

PToCUTenment docunent review siait nciude
tion of representatives from the technical org4g
and individuals that are trained and qualjfied in
tices and concepts.

articipa-
nizations
QA prac-

204.3 Procurement Document-Changes.
made as a result of proposal/bid-evaluations o
tract negotiations shall be incerporated into the
ment documents. An evaludtion of these changg
resulting impact shall be:‘completed before the @
awarded. The evaluation shall consider

(a) appropriatéirequirements as specified in

(b) additional*or modified design criteria

(c) analysis of exceptions or changes requ
specified/by suppliers and a determinatig
impact'such changes have on the intent of the
ment.documents or quality of the item or sery
furrished

Changes
I precon-
procure-
s and the
pntract is

para. 204

ested or
n of the
procure-
ice to be

204.4 Spare and Replacement Parts. WAE 5
replacement parts shall be subjectto QA progran
codes and standards, and technical requirement
or greater than the original requirements, or as
to preclude repetition of defects.

pare and
controls,
5 equal to
required

205 Instructions, Procedures, and Drawings

hnnot be
ementing

Provisions for suspension of work that ¢
accomplished as described in controlled impl
documents (i.e., instructions, procedures, and drawings)
shall be included in appropriate plans and prgcedures.

Instructions, procedures, and drawings usedl in WAE
shall be consistent with the requirements ih the QA
program description document and shall in¢lude the
following information as appropriate to the wprk to be
performed:

(a) responsibilities and organizational interf3
organizations affected by the document

(b) identification of the quality records gen

ces of the

brated by

or other documents.

204.1 Content of the Procurement Documents.
Procurement documents shall include a requirement
for suppliers to establish controls to mitigate the procure-
ment and installation of counterfeit or fraudulent items.
Procurement documents shall identify procurement
methods, responsibilities, and interfaces between the
procurer and supplier.

109

the implementing document

206 Document Control

Reviews of controlled documents shall be performed by
knowledgeable individuals other than the preparer. The
document control program shall define retention of
comments related to review and approval of documents
consistent with their importance to WAE. Effective dates
shall be established for approved implementing docu-
ments.
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206.1 Document Changes. Implementing documents
shallrequire that a history of changes to QA program docu-
ments, including the reasons for the changes, be docu-
mented and maintained. This document history shall
bereviewed each time additional changes to the document
are proposed.

If an activity cannot be performed as prescribed in a
document and the change process would cause unreason-
able delays, an expedited change may be made at the work
location HyTesponstbie Tanmagement. ImpIementing
ments shall describe the process to control expedited
changes yccording to the following requirements:

(a) Thie level of management with the authority to
edited changes shall be identified.

(b) Thg time limits for processing expedited changes
through the normal change process shall be specified.

(c) Anfevaluation of the work shall be performed if the
normal r¢view process results in a change that is different
from the|expedited change.

207 Control of Purchased Items and Services

When an Interagency Agreement or other such docu-
ment serjves as a procurement document between the
waste cu§todian and other federal agencies, the technical
and quality requirements, responsibilities, and interfaces
specified[in these documents shall be verified to be satis-
factorily incorporated into the applicable federal agency’s
QA progrpm description document prior to starting work.

207.1 Bid Evaluation. The proposal/bid evaluation
process g$hall be performed by designated, technically
qualified|individuals or organizations, including indivi-
duals that are trained and qualified in QA jpractices
and concgpts including
hnical considerations
program requirements
plier personnel
plier production capability
plier past performance
rnatives
(g) exgeptions

207.2 Bupplier Performance Evaluation

(a) Thg purchaset of items and services shall establish
measureq to interface with the supplier to verify perfor-
mance ap deemed necessary by the purchaser. The

ASME NQA-1-2019

(b) The extent of verifications shall be a function of the
relative importance, complexity, and quantity of items or
services being procured and supplier quality perfor-
mance.

(1) Verification activities shall be accomplished by
qualified personnel assigned to check, inspect, audit, or
witness supplier activities.

(2) Verifications shall be conducted as early as prac-
tical and shall not relieve suppliers of their responsibility

OI' gJud Vv dclllevelnent.

(3) Verifications shall include the use of jaudits to
evaluate supplier performance and evaluatidn of
purchaser documentation to aid in the detérminption
of the effectiveness of the supplier QA program. This docu-
mentation shall include documentation‘of source sufveil-
lance and inspections, audits, éceiving inspectjons,
nonconformances, dispositions,, waivers, and corrective
actions.

(c) An annual performance evaluation shall be
performed on each supplier to determine the neg¢d to
schedule additional #erifications. This evaluation |shall
be documented,and based on

(1) reviewnof supplier-furnished documentq and
records (e.gy certificates of conformance, ASME Certificate
of Authorization, ASME Quality System Certificate,
nonconformance notices, and corrective actions)

(2) results of previous source verifications, afdits,
management assessments, and receiving inspectfions,
including results of audits performed by other parfies

(3) operating experience of identical or similar
products furnished by the same supplier

(d) The use of commercial grade items for WAE shpll be
controlled per Subpart 2.14.

208 Inspection

208.1 Inspection Planning. Inspection plans for WAE
shall be developed and maintained as controlled docu-
ments. Representatives of the interested technical prga-
nizations and individuals that are trained and qualified in
QA practices and concepts shall participate in devel¢ping
and approving inspection plans. Applicable codes, ktan-
dards, specifications, and design documents shall be
used to develop inspection plans. The elements of infpec-
tion plans shall identify

(a) mandatory hold points, when required

(b) measuring and test equipment (M&TE) to be|used

measures shalt inciude

(1) reviewing supplier documents that are prepared
or processed during work performed to fulfill procure-
ment document requirements

(2) identifying and processing necessary change
information

(3) establishing the method to be used to document
information exchanges between purchaser and supplier

(4) establishing the extent of source surveillance and
inspection

for the inspection to ensure that the equipment is of the
proper type, range, accuracy, and tolerance to accomplish
the intended function

(c) identification of sampling plans developed in accor-
dance with para. 203.3 of this Subpart, if applicable

(d) methods to record inspection results

208.2 Records. Inspection records shall identify the
specific M&TE used during the inspection including the
most recent calibration date.
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209 Test Control

209.1 Test Planning. Test plans and procedures for
WAE shall be developed as controlled documents and
include

(a) identification of the documents to be developed to
control and perform tests

(b) criteria for determining the precision and accuracy
requirements of test equipment

PART II, SUBPART 2.25

(h) identification of the implementing document
(including revision level) used in performing the calibra-
tion

211 Control of Nonconforming Items

(a) Identification. Nonconformance documentation
shall clearly identify and describe the characteristics
that do not conform to specified criteria.

(c timing, sequencing and methodsfor pprfnrmingfhp (b) Disposition. Disposition of WAE that does not meet
tests waste acceptance criteria shall be agreed to by [the repo-
(d) identification of the item to be tested and the test ~ sitory owner and the waste custodian.
requjrements and acceptance limits contained in applica- . .
ble design and procurement documents 212 Corrective Action
(e] test prerequisites shall include Measures shall be established-to\document, tfack, clas-
(1) personnel qualifications sify, report to appropriate levels of management, and
[2) status of the item and status of other equipment  regplve conditions adverse to quality. Significjnt condi-
or systems that may affect test performance tions adverse to quality Shall be evaluated to determine
[3) suitably controlled environmental conditions whether stopping wotk,is warranted. Stop-wolk orders
[4) provisions for data acquisition and storage shall be issued to\responsible management after a
(f)| mandatory inspection hold-points for witnessingby  stop-work condition has been identified on WAE| Manage-
the designated organization ment shall take'appropriate action to lift and cloge (in part
(9] provisions for ensuring that test prerequisiteshave o total) théstop-work issue based on the resolution of the
been| met related.significant condition adverse to quality}] Respon-
200.2 Test Records. Test records shall identify the spe- sible fnahagement shall perform investigative [action to
cific M&TE used during the test including the most recent ~ dgtermine the extent and impact of condition} adverse
calibfation date. to-quality in WAE.
. . 212.1 Quality Trending. Criteria shall be established
210 |Control of Measuring and Test Equipment for determini{lg advergse quality trends ¢n WAE.
(M&TE) Reports of nonconformance and conditions aglverse to
21p.1 Calibration. The basis for the calibration accep- ~ duality shall be evaluated to identify adverse quality

shall be documented and authorized by responsible
manggement. The level of management ‘authorized to
perfprm this function shall be identified. Embedded
computer programs developed ormodified by the user
shall|be controlled in accordance with the software re-
quirgments in Parts I and II.

21
in ve

(a]
calib

(b

(c)

(d
brati

(e)
libration due date or interval, as appropriate

(f) results of the calibration and statement of accept-
ability

(g) reference to any actions taken in connection with
out-of-calibration or nonconforming M&TE, including
evaluation results and repeated inspections or tests, as
appropriate

tancg

D.2 Records. M&TE calibration documentation used
rifying WAE shall ihclude the following information:
identification/0f the measuring or test equipment
Fated
traceability>to the calibration standard used
calibration data
identification of the individual performing the cali-
p1y
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trends. Trend evaluation shall be performed in a
manner and at a frequency that provides for promptiden-
tification of adverse quality trends and assists [in identi-
fying root cause. Trend evaluations shall be distyibuted in
a timely manner for review and appropriate dorrective
action.

213 Records

VAE shall
fy means
bf lost or
liance of
managed
tion 600.

Organizations originating QA records for W
develop implementing documents that identi
for replacement, restoration, or substitution
damaged QA records. Records describing comj
WAE with waste acceptance criteria shall be
in accordance with Part I, Requirement 17, sed

.I Records Classification. \ records
shall also include those

(a) directly related to waste form or other items that
will be supplied to the repository owner. These records
shall be transferred to the repository owner for retention
and maintenance.

(b) that provide evidence of the quality of WAE.

(c) that provide evidence of the quality of HLW char-
acterization data and samples.

1retime
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(d) that provide evidence of the quality of the produc-
tion process for the HLW and acceptability of the HLW
product.

(e) that provide evidence of the quality of those activ-
ities associated with characterization of waste being
emplaced in the repository.

(f) that provide evidence of those activities that
provide data used to assess the potential dispersion of
radioactive materials from the licensed facility.

Lifetim
retained
transferr

213.2
systems
using Sub
method 3

and maintained by the waste custodian until
bd to the repository owner.

Flectronic Records Systems. Electronic records
ised to store records of WAE shall be managed
part 2.17 and Subpart 3.1-17.2, or an equivalent
pproved by the repository owner.

214 Audits

(a) Aufit Plan. Audits and internal audits shall include
technical evaluations of the applicable procedures,
instructigns, activities, and items.

(b) Audit Scheduling. Audit at each waste-generating
site shall be conducted annually, unless a decrease in
the frequgncy of oversight activities is determined accept-
able by the repository owner based on the scope, perfor-

T QA TeCoTdS Tetated 1o (a) through () Shattbe—Quatification

ASME NQA-1-2019

mance, and complexity of work. In no case shall the
frequency beless than once every 3 yr for a site performing
work on WAE.

(c) Personnel. The auditing organization shall select
and assign auditors who are independent of any direct
responsibility for performance of the activity being
audited.

215 Scientific Investigations and Data

Scientific investigations used for WAE 'sha]l be
performed using Part 1V, Subpart 4.2.4 or dn equivplent
process approved by the repository owner, Data acquisi-
tion and control applications integral te-the operations,
maintenance, or calibration of scientific investigation
testing apparatus shall be verified er validated in conjunc-
tion with the M&TE or test haxdtvare as an operatingunit.

Qualification of existing.data, including data of indeter-
minate quality, for use in,WAE shall be performed fising
Part IV, Subpart 4.2.3 6r an equivalent method appiroved
by the repository,owner. Peer reviews to qualify dqta or
scientific inforniation for use on WAE shall be performed
using Part IV,/Subpart 4.2.7 or an equivalent pr¢cess
approved by the repository owner.

112
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PART III, INTR

PART il
GUIDANCE FOR IMPLEMENTING PARTS | AND I
REQUIREMENTS

ODUCTION

100

Pa

and

(QAH
Reqy

PURPOSE

It [ establishes requirements for the development
mplementation of a Quality Assurance Program
) for nuclear facility applications. It is arranged by
irements 1 through 18.

Paft II contains additional quality assurance require-

ment

ities
acco

s for the planning and conduct of specific work activ-
under a Quality Assurance Program developed in
dance with Part L. It is arranged by Subparts.

Pafrt III — this Part — contains guidance for imple-

ment
by St
on a
men
proy
requ

ing the requirements of Parts I and II. It is arranged
ibparts. This part contains nonmandatory guidance
bproaches and methods to implement the require-
s of Parts I and II. Consistent with its intentto
ide nonmandatory guidance, the terms must,
re, and shall are not used in statements. of action

in thiis Part. Alternative approaches and methods may

be u

Pa
com
is ar

ed to satisfy Parts I and Il requirements.

It [V contains guidance for application of NQA-1 and
arisons of NQA-1 with other quality' requirements. It
ranged by Subparts.

INTRODUCTION

200 APPLICABILITY

Application of this Part’§ Part Il — guidan
achieved by either or.both of the following ap
when implementing.Parts I and Il requiremen

(a) as content within the Quality Assurance
document to provide details relevant to an orga
activities

e may be
proaches
s:

Program
hization’s

(b) as{content in policies, protocols, instructions, and

procedures that establish controls for activities
quality

This Part contains details of proven methods
ities to achieve compliance with Parts I and I
ments and provides proven principles and
thatmay be used to establish an efficient and cost
Quality Assurance Program. Part III reflects
experience, proven methods of performance, tg
changes and regulatory considerations, and ins
the intent of the NQA Committee in formulating H
II requirements. It does not, however, limit the
user from utilizing alternate methods and activ
can be proven to provide results consistent wi
and II requirements.

affecting

ind activ-
require-
bractices
-effective
industry
chnology
ghts into
arts [and
Standard
ities that
th Parts |
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SUBPART 3.1
Guidance for Implementing Part | Requirements

The fqllowing Subparts provide nonmandatory
guidance|that may be used in conjunction with the appli-
cable Requirements of Part I.
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SUBPART 3.1-1.1
Implementing Guidance for Part I, Requirement 1: Organization

PART III, SUBPART 3.1-1.1

100
Th

GENERAL

is Subpart provides nonmandatory guidance on orga-

nizatfion as specified in Requirement 1 of Part I.

200

In
sibil
inter]
com
sole
qual
be d
agre
disci

Qu

ORGANIZATIONAL STRUCTURE

structuring the organization and assigning respon-
ty, quality assurance should be recognized as an
disciplinary function involving many organizational
onents and, therefore, should not be regarded as the
domain of a single quality assurance group. The
ty assurance group (or groups), however, should
bsignated to describe, integrate, and monitor the
bd-upon quality assurance activities of the various
blines and functions.

ality assurance encompasses many functions and

extends to various levels in all participating organizations,

from
com
oper
ities

Di
depd
whic

the top executive to workers, such as designers;
buter programmers, welders, inspectors, facility
htors, craftsmen, and Auditors, who performtactiv-
affecting quality.

[ferent organizational structures may be effective,
nding on the portion of the preject or job in
h the implementing organization.is involved.

300 BASIC PRINCIPLES

301 Management Functions

Designated management shouldhave the auth
responsibility to identify or approve

(a) quality assurance program scope and ap
quality levels

(b) characteristics-to be verified and ac
criteria

(c) actionsto ‘resolve quality problems

(d) determination of the validity and disp
nonconférming items and services

302<Quality Achievement Functions

Those performing quality achievement f
should have

(a) means or information, or both, to monito1
the quality of their work

(b) authority and responsibility to identify a]
defective work products

(c) responsibility to correct quality problem
area of responsibility, whether self-identified or
to them by others

(d) freedom to provide or recommend sol
quality problems outside their area of respons

ority and
propriate

Ceptance

sition of

unctions
or check
d control

s in their
reported

utions to
ibility

115


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART III, SUBPART 3.1-2.1

ASME NQA-1-2019

SUBPART 3.1-2.1
Implementing Guidance for Part |, Requirement 2: Quality
Assurance Programs

100 GENERAL 300 PROGRAM DEVELOPMENT

This Spbpart provides nonmandatory guidance on 301 Purpose and Scope
Requirenpent 2 of Part I, Quality Assurance Program.

The quality assurance programsshould be developjed to
200 PROGRAM FORMAT meet customer requirements and,user needs. Applicption
of management controls andithe degree of program form-

The fomat of NQA-1 has retained the original eighteen 41ty should be graded to7satisfy criteria based of the
criteria. ther recently developed quality assurance re- defined risks associated ‘with meeting specified require-
quirements documents use different formats. One such ments.
format isf management, performance, and assessment. Most quality assGrance applications will have multiple

Anothgr format is customers andusers, and to meet the intended purpgse of

(a) program the quality-assurance program, customer needs should be

(b) pefsonnel training and qualification viewed individually and collectively. Customers cdn be

(c) quqlity improvement internal) or external to the quality assurance program

(d) dopuments and records applied to the work process. Internal users of the

(e) wo.rk processes quality assurance program will have different needs

(f) design (i.e., performance) than external customers, who are|reci-

(9) prgcurement pients of the products (i.e., items or services) of the jvork

(h) ingpection and acceptance testing process to which the quality assurance program appljes. A

(i) mahagement assessment regulator should be viewed as a customer with a defined

(j) indppendent assessment set of requirements and expectations to be met.

Still anpther format uses twenty elements to describe a The quality assurance program should describf the
quality assurance program. Regardless ofshow the re- organizational structure, functional responsibiljties,
quirements are grouped and formattéd,the important  4ythority levels and relationships, and communichtion
success fpctor is to adequately address all imposed re- interfaces needed to accomplish the work and quality
quiremerjts. This Standard does not restrict the develop- objectives.
ment of guality assurance programs to the format of Generally, functional interfaces should be identifipd to
requirenfents specified herein, provided the technical  |;pk with key customer communication points. Thig will
contents pfthe requirementsimposed by the organization promote performance-based operations and reportjng if
invokingthis Standard-are met. used effectively to communicate performance statug and

Frequgntly, one«quality assurance program can be resolution of issues.
adapted fo satisfy«the needs of more than one standard,
or custorher. Because of its broad base of requirements, 302 Timing
NQA-1 pfovides a core program that can be related to . o .
other stahdbards-and-customerspecifieations—Aretation The primary reason for establishing a quality assuitance

ship matrix can be used to demonstrate programmatic
comparability with other source requirement documents.
Accommodating multiple customer needs with one quality
assurance program has several benefits: consistency of
application to minimize performance errors, minimiza-
tion of training, and process cost effectiveness.

116

program is to ensure that items and services are devel-
oped and provided for use in compliance with specified
requirements. To achieve this objective, control and veri-
fication measures should be planned, documented, and
implemented at predetermined points throughout the
life cycle of the work process. The program should
provide control from initiation of activities through
their completion.
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The quality assurance program should specify an
orderly and timely sequence for the implementation of
applicable requirements and standards; for example, as
a nuclear project moves through its various stages, activ-
ities affecting quality will change as the type of work
dictates.

400 WORK REQUIREMENTS AND PERFORMANCE

PART III, SUBPART 3.1-2.1

500 WORK PROCESSES

501 Process Management

The input to a work process consists of requirements
and the outputis a product that meets those requirements.
Quality assurance is the tool for ensuring that the product
meets specified requirements and should be embedded in
the work process for optimal effectiveness. Being

401 [Basi tStructure embedded means that quality assurance is designed
into all aspects of work planning, managemrenit, perfor-
The structure, graded content, and application of a mance, validation, verification, documentatiqn, close-
qualfity assurance program should be based on a out, and product delivery. Quality assurance pgovides a
defirled baseline of requirements to accomplish perfor- systematic approach for achieving performanice objec-
mange objectives. Tasks derived as the step-wise tives.
metHods to achieve performance objectives can be logi- The quality assurance progkam should desfcribe the
cally|collected into a work process to form the basis for scope (i.e., breadth and depth)-of its application, [including
defining work functions. These functions are the building coverage of administrativesservices, if that i what is
blocls of an organization framework. Work task relation- needed to meet customer performance expectgtions.
shipg are frequently described in work breakdown struc-
ture [that relates process requirements, tasks, and work 502 Graded Approach
products and provides the basis for work scheduling, Items and<services may require varying dggrees of
cost control, and performance measurement. control and yerification to ensure compliancd with re-
Each work requirement should be related to a work  jremenifs. Some factors that should be consjdered in
task,a work process, and a customer. Progress toward  jeterpiining appropriate levels of control and vdrification
achigving a work product should be measurable to deter- are
ming how effectively work objectives are met. (a) thehazards associated with doing the work or using
. the results of the work
402|Planning (b) the consequences of malfunction or failyre of the
Wprk activities should be planned to ensure‘a item, or inappropriate use of the results of|services
systgmatic approach. Planning should result in the.docu- provided
menfed identification of methods and functionalirespon- (c) the probability of the occurrence of the ppostulated
sibiljties. Planning should determine what is to be consequences
accomplished, who is to accomplish it,.how it is to be (d) the design and fabrication complexity of unique-
accomnplished, when it is to be accamplished, and how ness of the item, or difficulty to perform serviges
to measure performance and progress. (e) the need for special controls and oversight of
Plgnning should be performed as early as practicable processes, equipment, and performance
and prior to the start of the(activities to be controlled (f) the degree to which functional complianfe can be
to erfsure functional interfacel compatibility and satisfac- demonstrated by inspection, test, or performarjce verifi-
tory [coverage of governing requirements. cation
Planning for a quality*assurance program should take (g) the quality history and degree of standardization of
into fonsideration items and services
(a) applicablesquality and technical requirements, (h) the difficulty of repair, replacement, or r¢plication
inclyding governing specifications, codes, standards, of the items and services
and practices
(b) theneed for special procedures, work instructions, 600 TRAINING AND QUALIFICATION
contrels-precesses—equipment—qualifications—er-—certif

cations required to achieve quality requirements

(c) the documentation needed to demonstrate the
quality of the work performed and the items and services
provided for use

(d) the assignment of task and performance responsi-
bilities

(e) the methods to be used to verify conformance with
quality and technical requirements, and program effec-
tiveness

117

The definition of work requirements, individual work
tasks, and their collection into a work process should be
used to determine the individual and collective training
and qualification needs.

The accumulation of knowledge and skills through
experience is an effective way of becoming proficient
in a work activity. On-the-job training (including
mentoring) is an effective training method and should
be documented as well as classroom training.
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Demonstrated proficiency and consistent performance
are two primary measures of good training and qualifica-
tion practices. Controlling process variability may be a
good indication that the training and qualification prac-
tices are adequate to reach performance objectives.

700 ASSESSMENT OF PERFORMANCE
Work task ob]ectlves should be clearly established with

meeting b]ectlves should be measured against para-
meters that are meaningful to the work process. If
work task and performance objectives, and work respon-
sibilities jhave been defined, performance measurement
should ayitomatically follow.

Those Hoing the work should have first-line responsi-
bility for [the acceptability of their work. Their managers
should rggularly assess work performance.

Managgment assessments can be continuous measure-
ments of|performance or periodic efforts, depending on
the scopd of the work and process complexity as well as
risk manpgement considerations.

ASME NQA-1-2019

A clear understanding of hazards and risks of achieving
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
customer reporting needs to avoid duplicate performance
measurement programs.

Management may choose to use 1nd1v1duals who have

objectives to assist in the management assessment
process. Assessments can have a process or ‘techical
focus, depending on the nature and scope ofithe assess-
ment. In either case, the individual performing the agsess-
ment should have assessment skills, andwork procesg and
product/customer understanding.to.conduct an effdctive
assessment.
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PART III, SUBPART 3.1-2.2

SUBPART 3.1-2.2
Implementing Guidance for Part |, Requirement 2: Quality
Assurance Programs, Lead Auditor Qualification

100 (GENERAL

Thiis Subpart provides nonmandatory guidance on the
educption and experience that may be used for the quali-
ficatjon of Lead Auditors. This Subpart may be used in
conjynction with Requirement 2 of Part I.

200 |EDUCATION AND EXPERIENCE

The prospective Lead Auditor should have verifiable
evid¢nce thata minimum of 10 credits under the following
scor¢ system have been accumulated.

201 [Education (4 Credits Maximum)

(a] an associate degree from an accredited institution
(1) score 1 credit
[2) score 2 credits, if the degree is in engineering,
physjcal sciences, mathematics, or quality assurance

(b) a bachelor’s degree from an accredited institution
(1) score 2 credits
[2) score 3 credits, if the degree is in.engineering,
physijcal sciences, mathematics, or quality, assurance
[3) score 1 additional credit for a master’s degree in
engimeering, physical sciences, busin€ss ‘management, or
quality assurance from an accredited institution

202

(a) Technical experience in engineering, manufac-
turinlg, construction; 6peration, or maintenance: score
1 crqdit for each full.year with a maximum of 5 credits
for teéchnical experience.

(b) Specialized technical experience scores 1 to 4 addi-

tiongl credits as follows:

1)..score 1 additional credit if 2 yr of this experience
have bheen in the nuclear field

Experience (9 Credjts.Maximum)

203 Other Credentials of Professional Competence
(2 Credits Maximum)

For certification of competency.inh engineering science,
or quality assurance specialtiesissued and apprpved by a
state agency or national prefessional or technical society:
score 2 credits.

204 Rights of Management (2 Credits M

The Lead Auditor’s employer may grant up td 2 credits
for other-performance factors applicable to jauditing,
which may not be explicitly called out in this| Subpart.
Examples of these factors are leadership, sound judgment,
maturity, analytical ability, tenacity, past performance,
and quality assurance training courses completed or
presented.

ximum)

300 RECORDS

The sample form shown in Figure 300 is prgvided for
utilization as a record of Lead Auditor qualifichtion.

(2) score 2 additional credits if 2 yr of this experience
have been in quality assurance

(3) score 3 additional creditsif 2 yr of this experience
have been in auditing

(4) score 3 additional credits if 2 yr of this experience
have been in nuclear quality assurance

(5) score 4 additional creditsif 2 yr of this experience
have been in nuclear quality assurance auditing

(19)
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Figure 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:
I
Expel*ence 9 Credits Max.
Techrlical experience (1 credit for each full year of experience up to 5 maximum):
Addit|onal credits for (a) 2 yr nuclear field (1 credit) (d) 2 yr nuclear quality
experjence in any one (b) 2 yr quality assurance assurance (3 credits)
of (a) through (e): (2 credits) (e) 2 yr nuclear quality
(c) 2 yr auditing (3 credits) assurance auditing (4 credits)

Compgany/Experience: Dates:
Other Credentials of Professional Competence 2 Credits Max.

Certificate Date
1. Goyernment Agency
2. Natfional Professional or

Tedhnical Society
Right$ of Management 2 Credits Max.
Justif|cation:
Evalupted by (Name and Title): Date:
Total Credits
AUDIT.COMMUNICATION SKILLS
Evaluption Statement:
Evalupted by (Name and Title): Date:
AUDIT TRAINING COURSES
Courge Title or Topic: Date
AUDIT or ASSESSMENT PARTICIPATION
Audf|t or Assessmeént Description/Audit or Assessment Number Nuclear Date(s)
Type (Yes/No) Start and Completion

1.
2.
3.
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:
(Signature and Title)

Date Certified:

120
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Figure 300 Sample Form for Record of Lead Auditor Qualification (Cont’d)

LEAD AUDITOR ANNUAL ASSESSMENT OF PROFICIENCY

Lead Auditor Name:

Maintenance-of-Proficienev—L/ear/time-period )
! y—ry ? P 7

(Noge: Lead auditors who fail to maintain their proficiency for a period of 2 yr or more require requalification.)

] Review and study of codes, standards, procedures, instructions, and other documents related to quality
assurance program and program auditing:

] |Audit training:

|:| IAudit process participation:

[] |Proficiency not maintained since last evaluation:

Evaluation Result:
|:| Retraining required
Traijning required:

Retfaining accepted by:

Name/Title/Date
[ |aualification extended 1 yr

[] [Requalification required

Asspssment performed by:

Name/Title/Date
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SUBPART 3.1-2.3
Implementing Guidance for Part |, Requirement 2: Quality
Assurance Programs, Inspection and Test Personnel

100 GENERAL

This Sybpart provides nonmandatory guidance on the
qualifications and use of inspection and test personnel.
This Suppart may be used in conjunction with
Requirenpent 2 of Part I. This does not address guidance
for qualification for software testers of Subpart 2.7.

200 FUNCTIONAL QUALIFICATIONS

Three Jevels of qualification may be utilized depending
on the cqmplexity of the functions involved. The recom-
mendatidns for each level focus on functional inspection
or test acfivities, not on organizational position or profes-
sional stgtus.

201 Level | Personnel Capabilities

A Levg
performi
or tests t
with docu
or indus
written g

1 I inspector or tester should be capable of
hg and documenting the results of inspections
hat are required to be performed in accordance
mented procedures, acceptance standards, and/
ry practices as defined in thecorganization’s
rocedures.

202 Le

(a) Alevel Il inspector ordester should have all of the
capabilities of a Level I inspector or tester for the desig-
nated ingpection or tesf\activity.

(b) Allevelll inspector or tester should have additional
demonstrated capabilities in

(1) planninginspections and tests
(2) $etting up tests, including preparation and setup
of relateq equipment, as appropriate

el Il Personnel Capabilities

Qualification

203 Level Il Personnel Capabilities

fthe
esig-

(a) A Levellll inspector or testershould have all
capabilities of a Level Il inspector or tester for the d
nated inspection or test activity.

(b) Inaddition, a Level HLinspector or tester should be
capable of evaluating ¢hé adequacy of specific programs
used to train and cettify inspection and test persgnnel
whose qualificatiofis are covered by this Subpart.

300 EDUCATION AND EXPERIENCE
QUALIFICATIONS

(a). Education and experience should be considered,
including such factors as inspection/test sdope,
complexity, or the special nature of the activity to establish
reasonable assurance that a person can competgntly
perform a particular task.

(b) Other factors that may demonstrate capabilit
given inspection or test function include previous pg
mance or satisfactory completion of capability tes
These factors and the basis for their equival
should be documented.

y in a
rfor-
ting.
Pncy

301 Level |

(a) Two years of experience related to equivilent
inspection or testing activities; or

(b) High school (or equivalent) diploma plus 6 m¢nths
of experience in equivalent inspection or testing activiities;
or

(c) Completion of college/university level worklegding
to an associate degree from an accredited institution (or

equivalent) in a technical discipline plus 3 months of

(3) supervising or maintaining surveillance over the
inspections and tests

(4) supervising and certifying lower level personnel

(5) evaluating the validity and acceptability of
inspection and test results

122

experience in equivalent inspection or testing activities.

302 Level Il

(a) One year of satisfactory performance as a Level I in
the corresponding inspection or test activity; or

(b) High school (or equivalent) diploma plus 3 years of
experience related to equivalent inspection or testing
activities; or
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(c) Completion of college/university level workleading
to an associate degree from an accredited institution (or
equivalent) in a technical discipline plus 1 year of experi-
ence in equivalent inspection or testing activities; or

(d) Completion of a 4-year college degree from an
accredited institution (or equivalent) in a technical disci-
pline plus 6 months of experience in equivalent inspection
or testing activities.

Laual

303

PART III, SUBPART 3.1-2.3

(e) Completion of a 4-year college degree from an
accredited institution (or equivalent) in a technical disci-
pline plus 5 years of experience in equivalentinspection or
testing activities with at least 2 years of this experience
associated with nuclear facilities — or, without nuclear
facilities experience, at least sufficient training to be
acquainted with the relevant quality assurance aspects
of a nuclear facility.

=CVGL

(a
the d

(b)
of ex
or

(c
expe
with
year
nuclg
to bd

Six years of satisfactory performance as a Level Il in
orresponding inspection or test activity; or

High school (or equivalent) diploma plus 10 years
berience in equivalentinspection or testing activities;

High school (or equivalent) diploma plus 8 years of
Fience in equivalent inspection or testing activities
at least 2 years as a Level II and with at least 2
b associated with nuclear facilities — or, without
ar facilities experience, at least sufficient training

acquainted with the relevant quality assurance
aspefts of a nuclear facility; or

(d) Completion of college/university level work
leading to an associate degree from an accredited institu-
tion {or equivalent) in a technical discipline and 7 years of
expefience in equivalent inspection or testing activities
with|at least 2 years of this experience associated with
nuclgar facilities — or, without nuclear facilities experi-
ence| at least sufficient training to be acquainted with.the
relevant quality assurance aspects of a nuclear facility; or

400 USE OF INSPECTION AND TEST PER]

(a) Prior to assigning personnel to perform i
and test activities, supervision should determin|
individuals have the experience or training co
rate with the scope, complexity)/or special
the activities.

(b) When a single inspection or test requirgs imple-
mentation by a team_or@’group, personne] not yet
meeting the requiretents of Part [, Requirpment 2,
section 300, may be~tused in data-taking ass]gnments
or in plant or eguipment operation, provided| they are
supervised ot overseen by a qualified individujal.

(c) Appropriate training, which may include gn-the-job
training, should be conducted as needed to qufalify per-
sonnehto perform inspections and tests. The uge of per-
sonnel performing inspections and tests during gn-the-job
training qualification should be under the observation and
Supervision of a qualified person, since the verification of
conformance is the responsibility of a qualified person.

SONNEL

spection
P that the
Immensu-
ature of
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SUBPART 3.1-2.4
Implementing Guidance for Part |, Requirement 2: Quality
Assurance Programs, Management Assessment of the QA

100 GENERAL

Requirpment 2 of Part I establishes the requirement for
management to regularly assess the adequacy and to
ensure the effective implementation of the quality assur-
ance prdgram. This Subpart provides nonmandatory
guidancg on one method that may be used as an
element In meeting this requirement.

Surveillance as used in this Subpart is an assessment
techniqye that uses observation or monitoring to
provide qonfidence that ongoing processes and activities
are adeqpately and effectively performed. Surveillance
can be ysed effectively to complement the audit,
review, ifspection, and test functions. Surveillance may
be used py managers and supervisors as part of their
routine assessment activities to provide timely data on
performgnce and to identify quality issues before they:
have a significant impact on safety and reliability.

Surveillance has the following advantages:

(a) It 1s flexible, adaptable, and easy to use

(b) It may be implemented quickly.

(c) Tt rhay be applied by line personnelas'well as inde-
pendent personnel.

(d) It |s adaptable to a broad range of assessments
includingitem acceptance and diagnostics for determina-
tion of extent and cause of nenconforming issues.

Examyles of processes‘and activities suitable for
surveillance include reséarch and development, design,
procurenpent, manufacturing, plant operations, modifica-
tions and| maintenance, radiological and industrial safety,
safeguards and security, sampling, laboratory, inspection,
testing, calibration, hazardous waste management, mate-
rials marJagenitent, and environmental management.

Program Using Surveillance

201 Planning

Planning efforts should precedesscheduling arrgnge-
ments to determine what processes, activities, or cpndi-
tions are important and which'prerequisites are negded.
Planning should consider’aspects such as reguldtory
impact, safety and reliability significance, experjence
and previous history) follow-up of previous concgrns,
management comnitments, line supervisory concerns,
and related indwustry experience. Industry experjence
may be detived from inspection results, industry ptan-
dards andunformation networks. Selection of pers¢nnel
to penform a surveillance should also be considgred.
Directly related experience is a desirable attribute for
surveillance personnel. Consideration of other scheduled
dssessments also should be made to avoid duplication and
to optimize timing of the surveillance.

202 Scheduling

Scheduling may be flexible and informal to implement
the surveillance plans to coincide with ongoing actiyities.
When used, schedules may be informally controlled, but
detailed to the extent that opportunities are not mjssed
and priorities are satisfied. Control of scheduling may be
accomplished by simply indicating the month in whigh the
surveillance is to be performed, who is assigng¢d to
perform the surveillance, and the need for additional kech-
nical expertise.

300 PREPARATION

A surveillance outline may be prepared that descyibes
what will be observed or monitored including those

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.

actions or attributes to De assessed. 1he amount of
detail in an outline should be commensurate with
aspects such as the knowledge and experience of the per-
sonnel performing the surveillance and the complexity or
uniqueness 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
preparation should be consistent with its purpose and
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the importance of the processes and activities being
observed.

Each surveillance should have a purpose or objective.
Familiarization with management expectations,
governing procedures, specifications and other policy
documents is desirable. The governing resource docu-
ments may include drawings, procedures, supplier
manuals, system descriptions, license commitments,
codes a
guid¢tir ATIOTS.
othep assessments, both internal and industrywide,
shoyld be considered. Additionally, reports that
proviide performance indicators, status, trends, and
histaries may also be useful.

Mg¢thods of surveillance should also be considered with
prefgrence given to direct observation of performance.
Dire¢t observation may be augmented by discussions
withpersonnel, observation of results, and review of docu-
ments.

Other preparation considerations may include the
following:

(a)] surveillance commencement date to coincide with
perfoarmance of the process or activity

(b] need for additional assistance to include subject
mattpr experts who can make accurate and meaningful
assegsments of performance

(c] orientation of surveillance personnel not yet
familiar with the performance of surveillances by clari-
fyingthe reporting processes and the need to pursue iden«
tified concerns

(d) the need for observing processes and activities of
groups performing the activity during all work periods

(e] generic attributes that apply to many-or.all surveil-
lancgs but that are not specifically outlinedin each plan

400 PERFORMANCE

401 |Notification

Pr
cogn
prog
plan

or to the surveillance)contact should be made with
izant management or supervision of the area,
ess, or activity-to be covered to discuss the
hed scope and-duration of the surveillance.

402
40

Conduct of Surveillance

2.1, Surveillance personnel should use the following

PART III, SUBPART 3.1-2.4

ments made with the organization responsible for
performing the work.

(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 neces-
sary.
al, at the
nd devel-
ling work
vides the
ed under-
hd prepa-
tus, and

prejob briefing stage or early stage of research
opment, when the fundamental bases for thejens
are established and communicated, Thi$ pro
opportunity to confirm that all personnel involv
stand the work, their roles, the risksfinterfaces, a
redness by having the correct’tools, appar3
paperwork to accomplish¢the work.

(e) Use checklistsin addition to the surveillan
when they will enhanc¢ethe surveillance effort. H
checklist or outline should not preclude the oppo
observe an unanticipated or unexpected event
have the poténtial to yield exceptional performg
Nor should the checklist prevent the immediate
of an important or significant observation or g

(f)}~Record observations for reference and fa

fg) Pursue concerns and deficiencies suffi
characterize the nature and extent of each.

(h) Exercise care in keeping facts separaﬁd from
opinions or judgments. Where possible, confirmation of
observations or perceptions should be sought prior to
forming conclusions. This may be achieved|through
nondisruptive inquiries of personnel involved in the
activity or by review of results.

(i) Offer to review observations with the ¢
involved at the end of the surveillance, n
observed strengths, weaknesses, and recommsg
for improvements. Indicate if formal correcti
is being considered and invite comments and d
Finally, express appreciation for cooperatior
strated during the surveillance.

Ce outline
pwever, a
rtunity to
that may
nce data.
follow-up
oncern.
llow-up.
iently to

ersonnel
ting the
ndations
ve action
uestions.

demon-

402.2 Surveillances should consider the foll
appropriate:
(a) Upon arrival at the workplace, note
(1) the existence of any apparent hazard
radiation, chemicals, toxins, spills, electricity, ldaks, trip-
ping, combustibles and flammables, noise, overhfad work,

pwing, as

, such as

guid

(a) Allow observed processes and activities to continue
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 re-
quirements and rules applicable to the work to be
observed, and the communication and reporting agree-

1 iot
THIeS-as—appropriace:

125

unsecured ladders or scaffolding, dangerous apparatus or
tools, hot or cold surfaces or liquids, compressed gases,
unguarded rotating equipment, and general house-
keeping.

(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
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equipment, and current status of testing for fire protection
and lifting equipment.

(4) theavailability and use of appropriate equipment
and materials, such as apparatus and tools, calibrated
tools and measuring and test equipment and instruments,
shelf life, labeling and traceability of raw materials and
samples.

(5) theavailability and use of documentation, such as
current reference documents, instructions, procedures,

ASME NQA-1-2019

(2) care should be taken to identify trends and
isolated 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.

drawingg; Specifications and documentation required (2 observed SUrengts and positive trends sfould
to authoifize work or to record key results or data. also be identified.
(6) | Personnel. If not evaluated earlier under (5) issues not included in the above consideragions,
para. 404.1(d) of this Subpart, note such things as such as industrial safety, cost effectiveness, ahd process
(-4) supervisory involvement efficiency, should also be identified.
(-b) worker preparedness and understanding of
assigned [tasks and associated risks 500 REPORTING AND COMMUNICATION
(-4) skills and expertise available ) .
(-4) communications -Re.portlng and.corr.lmumcatlon m.ay take many fprms
(b) Aslthe surveillance progresses within t-he organization. The.following elements should
(1) the performance of the personnel conducting be con51dere.d: L
work and inspection should be observed. Some aspects (‘_1] reachl.ng agrequent on communicating results
that may|be evaluated include during sur\{ellllan'ce . .
(-h) communications with supervision and (b) providing imimediate verbgl fee(.iback concefning
supportig organizations strengths and weaknesses to flrs.t-llne supervipors,
(-b) how accountability is established managets, an_d workers, as appropriate 1.
(-4) adherence to rules and procedures (c) notlfylng ap_proprlate perS(_)nnel of c_ondl ions
(-4) use of tools, apparatus, and equipment adverse’to quality in accordance with governing pfoce-
(-¢) handling of problems or unexpected events dures
() inspection activities performed to verify that
materialg, parts, and components meet specifications 600 RESOLUTION OF ISSUES
2) the adequacy of procedures, specifications, ahd .
WOI‘k(i{IS ructionqs shZuld%e assessed. P 601 Response to Surveillance Reports
(3) the adequacy of process controls used-for-activ- Responses to identified issues should be mad¢g in a
ities that cannot be clearly delineated in procedures timely manner, with consideration given to the injpor-
should bg¢ assessed. Controls for tests and experiments tance of the issue. When an issue is not understopd, it
should syipport and validate a researcher’s results and should be discussed with responsible individuald and
conclusigns and provide sufficient data for replication mutually agreed upon or escalated in accordance|with
and peer|reviews when required.(Coritrols during devel- governing procedures.
opment, which are applied to thefabrication, construction, Issues should be resolved at the lowest level thaf can
test, and[operation of prototypes and test rigs, should effectively resolve the concern and that has the authority
support pnd validate the results and provide reliable to implement a resolution.
data for $ubsequent production-line activities.
(c) On|completion-of the surveillance 602 Follow-Up
(1) the observations should be evaluated by the indi- Follow- Fi . hould be initiated
vidual wHo perfermed the surveillance with the assistance otlow=up o 1rT1portan.t 1ssues should be 1n.1t1at as
of cognizantpersonnel if necessary to assess their validity, necessary to conflrrn. their satisfactory reS(.)lutlon..
importal 54 aud biguiﬁpau\,u, aud ilupa\,L O1T qualit_y, bafct_y, ReSUItS from Survelllances ShOUId be DI‘OVlded 45 l“pUts

and reliability both individually and collectively.

126

to existing corrective action, trending, or quality improve-
ment 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 control as specified in Requirement 3 of Part L.

Some factors to be considered in establishing the design
control measures may include the following:

(a) nature of the organization, such as the facility
Ownler(s), major equipment designer(s) or facility
designer, and the design interfaces among them

(b] importance of design activity to safety

(c] state of the art such as experimental, develop-
menfal, or standard design

(d] nature of design activity, such as conceptual, pre-
limirjary, detailed design, field engineering, or modifica-
tionq to operating facilities

(e] nature of interaction between design, operation,
and fonstruction activities

(f)| the effect of design change implementation on the
safe pperation of the facility

(g) nature of analysis, such as analysis supporting.the
design or predictive analysis of an existing design

200 |DESIGN INPUT

D¢gsign inputs include many characteristics and func-
tiond of an item or system. These inputs vary depending
on tlhe application; however, the(nuclear industry has
found it desirable to consider\at least the following
listed inputs as they apply to.specific items or systems:

(a) basic functions of<each structure, system, and
component

(b)] performanceréquirements such as capacity, rating,
and $ystem output

(c] regulatory*requirements, and commitments or
resppnses tefederal, state, and local regulations. For
exanjplesthese may include, but are not limited to
(1) rsafety analysis report

(9) commitments in correspondence with| NRC
(d) codes and standards. For example, tese may
include, but are not limited to
(1) ASME codes and standards
(2) ACI, AISC, ANSI, ASNT~ASTM, AWS, IEEE, ISO,
NFPA, and others by similar_secieties or orgarfizations
(e) design conditions such ‘as pressure, temperature,
flow, fluid chemistry, and\voltage
(f) loads such as séismiic, wind, thermal, and |[dynamic;
the cumulative effect of design changes on the gnalytical
design basis, e.g.the addition of a load to an exifting wall
or the additién of an instrument to a cabinet
(g) environmental conditions anticipated during
storage, construction, operation, and accident c¢nditions,
such as‘pressure, temperature, humidity, corrgsiveness,
site, elevation, wind direction, exposure to weather,
flooding, nuclear radiation, electromagnetic fadiation,
and duration of exposure; qualification test requjrements;
shelf or service life limitations
(h) interface requirements including definition of the
functional and physical interfaces involving sfructures,
systems, and components
(1) the effect on existing plant equipment dapability,
such as DC battery loads, AC bus capacity, available stored
water inventory, service instrument air capacijty, water
systems capability (intake, service, and component
cooling water), and HVAC capability
(2) the effect of cumulative tolerances in the design
(3) the effect on design and safety analyses|to ensure
the analytical bases remain valid
(4) the compatibility with unimplement¢d design
changes to specify any required sequence for itnplemen-
tation
(5) compatibility with technical specifidation re-
quirements
(i) material requirements including such|items as

2] NRC'SSafety Evaluation Reportand supplements
thereto

(3) environmental report

(4) NRC’s environmental statement and supple-
ments thereto

(5) technical specifications

(6) regulatory guides

(7) code of federal regulations

(8) NRC bulletins, circulars, notices, and generic
letters

compatibHitreleetricalinsutationprepertesprotective
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

(1) hydraulic requirements such as pump net positive
suction heads (NPSH), allowable pressure drops, and
allowable fluid velocities
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(m) chemistry requirements including provisions for
system flushing, batch sampling, and in-line sampling;
power plant water chemistry treatment for primary
systems, steam generator, and plant limitations on
water chemistry

(n) electrical requirements such as source of power,
load profile voltage, electrical insulation, motor require-
ments, physical and electrical separation of circuits and
equipment; the effect of cable routing or rerouting on the
cable tray ' T [
ity limitakions)

(o) layjout and arrangement requirements

(p) opkrational requirements under various condi-
tions, sudh as startup, normal operation, shutdown, main-
tenance, [abnormal or emergency operation, special or
infrequept operation including installation of design
changes, pnd the effect of system interaction

(q) instrumentation and control requirements
including indicating instruments, controls, and alarms
required [for operation, testing, and maintenance, other
requirenjents such as the type of instrument, installed
spares, rpnge of measurement, location of indication,
and set foint determination are included

(r) sedurity requirements to include access and admin-
istrative ¢ontrol requirements and system design require-
ments including redundancy, power supplies, support
system requirements, emergency operational modes,
and perspnnel accountability

(s) redundancy, diversity, and separation require-
ments of|structures, systems, and components

(t) failure effects requirements of structures, systems;
and components including a definition of those eventsand
accidentq that they must be designed to withstand

(u) tegt requirements including preoperational and
subsequent periodic tests and the conditions under
which they will be performed

750 Apabiiity, 3

including the conditions under which these will be
perform
(w) pgrsonnel requirements and limitations including

the qualification and Aumber of personnel available for
operatio1), maintenanee, testing and inspection, and radia-
tion expdsures to'the public and facility personnel

(x) tragnspertability requirements such as size and
shipping [weight, limitation, and I.C.C. regulations

ASME NQA-1-2019

(7) use of noncombustible materials
(8) introducing combustible materials into safe shut-
down areas by design or during installation or operation
(9) smoke and toxic gas generation
(z) handling, storage, cleaning, and shipping require-
ments
(aa) other requirements to prevent undue risk to the
health and safety of the public
(bb) materials, processes, parts, and equipment
dDIe TOI' dpPp Of
(cc) safety requirements for preventing persgnnel
injury including such items as radiation safety, minimfizing
radiation exposure to personnel, criticality sn:]fety,
restricting the use of dangerous materials, escape p
sions from enclosures, and groundingofelectrical sy
(dd) quality and quality assurance requirements
(ee) reliability requirements of structures, syst
and components including their interactions, W
may impair functions impobtant to safety
(ff) interface requirements between equipmen
operation and mainté€hance personnel
(g9g) requiremeérts for criticality control and acc
ability of nuclear/materials
(hh) load\path requirements for installation, remn
and repairofequipment and replacement of major co
nents

(ii). qualification test requirements

rovi-
tems

unt-

oval,
mpo-

300 DESIGN PROCESS

The design activities may be prescribed in job sped
tions, work instructions, planning sheets, proce
manuals, test procedures, or any other type
written form that provides adequate control
permits reviewing, checking, or verifying the resu
the activity.

(a) Subjects normally covered by procedures fo
preparation and control of drawings include the folloy

(1) drafting room standards

(2) standardized symbols

(3) identification system

(4) indication of status

(5) checking methods

(6) review and approval requirements

(7) issuance and distribution control

(8) storage and control of originals or master c
(9) revisions

ifica-
dure
d or
and
ts of

I the
ving:

pies

(y) firt Pl ULCLLiUll Ul lCDiDLdllLC lUliuil CIIITIILS

(1) safe shutdown analyses, the introduction of safe
shutdown equipment into fire areas

(2) routing of piping and electrical cables and the
necessity for cable fireproofing and/or fire stops

(3) fire detection and fire suppression capability

(4) fire barrier capability including fire door instal-
lation

(5) fire dampers

(6) access to firefighting and emergency equipment

128

(10) as-built drawings

(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
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(5) revisions
(6) indication of status
(7) storage and control of originals or master copies
(c) Design documents should include information that
may subsequently be needed to support facility opera-
tions such as

PART III, SUBPART 3.1-3.1

(a) The computer program’s acceptance testing docu-
mentation shows that it produces correct solutions for the
applied mathematical model within defined limits for each
parameter employed [i.e., Requirement 3, para. 401(a)].

(b) Theapplied mathematical model has been shown to
produce a valid solution to the physical problem asso-

(1) control room operations ciated with the particular application [i.e.,

(2) maintenance Requirement 3, para. 401(b)].

(3) spare and replacement parts (c) The design analysis uses the computer programina

7 envITonmentat qualtficatton of equipIment TITATTET COTNSISTENT WItTTE SCOPe Of TS acceptange testing.

(5) outage planning and scheduling (d) The computer program’s acceptance testing was

[6) safety evaluations performed in accordance with Subpart. 2.7, para. 404

[7) facility modifications and, if applicable, Subpart 2.14.

[8) personnel training and qualification (e) The computer program is maintained under config-
uration management in its as-installed configyration in

400 | DESIGN ANALYSIS accordance with Subpart 2.7,-para. 203.

Ddg
cont

sign analysis should be performed in a planned,
olled, and documented manner. Design analysis
shoyld identify the purpose, methods, assumptions,
design inputs, references, units used, and any restrictions
or lirhitations on the use of the results. Calculations should
be identifiable by subject (including structure, system, or
component to which the calculation applies), originator,
revigwer, and dates or by other data such that calculations
are 1etrievable.

401

W
the ¢
dem

Use of Computer Programs

len a computer program is used in a design analysis;
brrectness of the computer-generated results may be
nstrated in either of the following two ways:
(a) Case (1): by virtue of the program’s, accéptance
testifhg and configuration management in its as-installed
configuration (i.e,, it is controlled) in accordance with the
applicable requirements of NQA-1, Parts I and II prior to
use, pr

(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
conlputer program, in accordance with
Part |, Requirements3, section 500

These two caseS are further clarified below. Addition-
ally, In either case; it is advisable to have a properly qual-
ified|person\assess the reasonableness of the results in
light|of thevanalyzed conditions.

Computer programs that are used to preprocess input

Q

(f) The design analysis uses the computer prggram in a
controlled environment.equivalent (i.e., with arfidentical
configuration item list))to that in which it waq tested.

When all of the abave conditions are met, a reference to
the computer program’s configuration management and
acceptance tésting record should be sufficient tofjustify its
use in the-analysis. Acceptance testing performed during
eithersNQA-1 compliant software develogment or
computer program commercial grade dejdication
processes may be used to satisfy the requirgments of
Rart I, Requirement 3, paras. 401(a) and (b).

For computer programs that are developed u
program compliant with NQA-1 Parts I and I, ve
and validation performed during the computer
development should demonstrate its accept
accordance with Requirement 3, para. 401(
defined limits for each parameter employed. For fomputer
programs acquired as commercial-grade, jctivities
performed during the dedication process, including docu-
mented technical evaluations and acceptance activities,
should provide evidence that the computer [program
correctly performs within its defined limits in adcordance
with Requirement 3, para. 401(a).

For each computer program either developedfunder an
NQA-1 compliant program or procured as corhmercial-
grade, acceptance activities must show that the applied
mathematical model produces a valid solutipn to the
physical problem in accordancl with
Requirement 3, para. 401(b). This may be p¢rformed
through literature searches, textbook references, qualifi-

nder a QA
rification
rogram’s
hbility in
) within

Or pagstprotess output (but,h IS STTIptS thatarewritterr i
macro languages, such as Microsoft VBA, Python, and the
command shell) used in a design analysis are subject to
these same requirements.

401.1 Case (1): Acceptance of Computer Programs by
Applying the Applicable Parts | and Il Requirements
Prior to Use. Case (1) is applicable only if all of the
following are satisfied:

129

catiom LCDLillg,, coTpar fsomrof COTIpUteT program results
against a reliable reference such as alternate mathema-
tical 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 addition
to satisfying the criteria specified above, all of the cells that
contain formulas are locked and password-protected to
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prevent changes. Only the input parameter cells should
allow user input.

401.2 Case (2): Verification of Computer Program
Results for Each Application. Case (2) applies to
computer programs for which any one or more of the
criteria specified in Case (1) is not satisfied. The affected
computer-generated results are verified through the
design verification process for each application by
applying either para. 501.2 or para. 501.3 of Part [
Requirenpent 3. The focus is on the results, which are veri-
fied by kjpown trustworthy means that are both indepen-
dent of|the unproven computer program and
demonstfated to be technically correct in accordance
with Requirement 3, paras. 401(a) and (b).
sufficient to compare the results with those of
mputer program that has not undergone accep-
tance tesfing (i.e., is unproven) or is not properly main-
tained unpder configuration management. The reference
against yhich the results are verified is justified by
good engineering practice, such as hand calculations,
measurements taken on a physical system similar to
that being modeled, or another computer program that
has been|properly accepted for such use and controlled
[i.e., a computer program that meets all of the require-
ments listed for Case (1)].

The vdrification methodology is shown to produce
correct golutions for the applied mathematical model
within dlefined limits for each parameter employed
[i.e., Reqyirement 3, para. 401(a)], and the applied math-
ematical model is shown to produce a valid solution to the
physical problem associated with that application, [i.e.,
Requirenent 3, para. 401(b)]. Such independent¥e€rifica-
tion of results for a particular design analysis)should
satisfy thle computer program verification, requirement
in Requiement 3, para. 402(e) for the-current verified
design apalysis only; it is not sufficient evidence to
qualify 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 represented
in the spreadsheet’s symbology and that the correct cell
referencgs are incorporated into each instance of each
formula.

The softwarerequirements in Subpart 2.7 of Part Il are
optional for{computer programs whose results are veri-

ASME NQA-1-2019

by independently verifying, as in Case (2), all results
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 the
computer program verification activities described
above should be in accordance with Requirement 3,
para. 402 of Part L.

Tabl . h ility of m
that may be used to meet the requiremen
Requirement 3, paras. 401(a) and (b) for each. o
hypothetical scenarios.

500 DESIGN VERIFICATION

The purpose of design verificationisto provide a c
matory check of design adequdey, by a person(s) compe-
tent to have prepared the-design being verified but
sufficiently independent. such that they are not verifying
their own work. Accordingly, design verifiers may|be a
supervisor, a subordinate, or any other individual from
inside or outside<the organization, provided they are
competent, theyvare not verifying their own work| and
they have decess to the necessary design information.

Desighx verification for some designs or specific dgsign
featurésymay be achieved by suitable qualification testing
of aprototype or initial production unit.

Qualification testing may be used in combination
other verification methods. For example, it may be
effective to verify that an instrumentation cabin
designed to withstand the maximum earthqu
caused vibratory motions by actually subjectin
cabinet and its associated components to shaker [tests
that correspond to these vibratory motions.| The
shaker tests will not, however, verify that the cirquitry
is designed correctly or that the component i 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 compor]ents
perform the intended functions under the varying cpndi-
tions to which they are subjected.

If qualification testing indicates that modificatio
the item are necessary to obtain acceptable perform|
the modification should be documented and the
modified and retested or otherwise verified to er

nfir-

with
most
et is
ake-
r the

hs to
hnce,
item
sure

fied with the design analysis for each application.

401.3 Changes to Computer Code or Defined Limits.
Where changes to a previously accepted computer
program are performed, the new version requires verifi-
cation in accordance with Requirement 3, para 401.

Any use of an accepted and controlled computer
program beyond the limits previously verified must be
justified, either by performing additional acceptance
testing, as in Case (1), for the newly defined limits or

130

satisractory perrormance.

600 CHANGE CONTROL

Design documents should be maintained current to
ensure their availability to support facility design,
construction, and operation. However, design changes
may 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
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Table 401.4 Scenarios for Use of Computer Programs in Design Analysis

Use of Computer Program for
Design Analysis (Part I,

Scenario Requirement 3, Para. 401)

Design Verification Method
(Part I,
Requirement 3, Section 500)

Acceptable? Comment

1 Case (1)

2 Case (2) Design review

Design review, alternate calculation, or
qualification testing

Yes Satisfies Case (1) and meets
Requirement 3, paras.401(a) and (b)
through prior acceptance testing for
design analyses within the
acceptance testing scope.

No Does not satisfy Case (1) or Case (2).

Case (2)

i Case (2)

Case (2) Qualification testing

Alternate calculation: another
computer program that has had the
appropriate requirements of Parts I
and II applied prior to use

Alternate calculation: hand calculation

The appropriate designyifhputs may
be verified; howeverya trustworthy
method has not/been usefl to verify
results. Additional/methofl required
to verify correct solution$ for the

applied_mathematical mofdel and

physical problem.

Yes Satisfies Case (2) and meet:
Réquirement 3, paras. 401fa) and (b)
through the verification ethod for

the current verified desigh analysis.

Yes Satisfies Case (2) and meet:
Requirement 3, paras. 401fa) and (b)
through the verification ethod for
the current verified desigh analysis,
provided that the hand cflculation
verifies the applicability ¢f its
mathematical model to tHe physical
problem through textbook
references, literature seagches, or
other reliable methods.

Yes Satisfies Case (2) and meet:
Requirement 3, paras.401fa) and (b)
through the verification ethod for

the current verified desigh analysis.

as-byilt condition can be made, consistentwith the user’s
needs. Since not all affected documents require revision,
procgdures should identify those~design documents that
are spibject to revision. Measures may include, but are not
limitped to, imposing a time {imjit for updating the affected
docyment(s), limiting the humber of design changes
allowed to accumulatesprior to revising the affected docu-
ment, or providing-fer-a process that continually updates
the qffected document(s).

Dyring the@perational phase, attention should be given
to system.mdodifications, mechanical and electrical
temporary alterations, and instrument setpoint
chanjges to ensure that design changes are processed

should be approved by the design organization| Controls
should ensure that documents that are reduired to
support operation reflect the as-built conditipn of the
facility. Temporary and permanent repair work and
parts replacement should be reviewed to detprmine 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 USE OF REVERSE-ENGINEERING
TECHNIQUES

in accordance with design control requirements.
Proposed modifications, alterations, and changes may
overlap and may not be installed in the sequence that
they were designed; therefore, it is incumbent upon
the design organization and plant/facility Owner to
control approved (but not installed) design changes to
ensure that changes do not conflict with each other.
Where modifications, alterations, or changes must be
installed in a particular sequence, the sequence should
be specified. Partial installation of design changes

Reverse-engineering techniques involve examination of
an item as well as review and analysis of information avail-
able about the item’s design, its design functions, and
interfaces to enable manufacture (or otherwise facilitate
acquisition) of a replacement item. Risk is inherent in the
application of reverse-engineering techniques as they are
applied in situations where complete, original design
information is not available. Subjecting reverse-engi-
neered replacement items to the same design control
measures as other replacement items will mitigate
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risk. An evaluation of an item’s design should be
performed based on the application of reverse-engi-
neering techniques to establish confidence that the
design supports known functions, in-situ conditions,
and interfaces. Activities sufficient to demonstrate func-
tionality of a design based on reverse-engineering should
be planned, documented, and completed. The operator of
the nuclear facility in which the reverse-engineered re-
placement item will be installed is responsible for

ASME NQA-1-2019

900 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-
mentation, the internal or other measure for updating, and
the identification of those documents that are to become
lifetime or nonpermanent records. As-built documents
may include documents such as the following:

providing pertiment IMfoTMation to e TeVerse-engl-
neering gntity such as in-situ environmental conditions,
over/under voltage conditions, etc. See section 1000 for
guidance

800 INT

During

ERFACE CONTROL

the construction and operational phases, atten-
tion should be given to defining and controlling the design
interface$ between organizations participating in design
changes/modifications and to defining the responsibility
for the ovjerall control of the design. The responsibility for
the desigh of the facility should be divided in a way that is
suited to|the individual capabilities of the participating
organizafions and the status of construction or operations.
Participafing organizations may include

(a) Owner’s design organization

(b) comstruction engineering group

(c) opé¢rating organization

(d) arghitect engineer

(e) redctor manufacturer (NSSS)

(f) eqdipment design

(g) othjer design contractor

The dofumentation of the assignment of designrespon-
sibilities may be accomplished in procedures, internal or
external [correspondence, contracts, or other suitable
documents.

(a) drawings required for facility operation

(b) modification packages

(c) manufacturer operation and maintenance ingtruc-
tions

(d) manufacturer vendor manuals

(e) manufacturer technical bulletins

(f) equipment and instrumentation listings

(g) environmental qualification listings

(h) spare and replacement parts listings

The status of the appreved design should be repdily
available to the participating design organization(}). In
addition, for the @peration phase, the as-built configura-
tion and the status of modifications being implemgnted
should be readily available to the operating organizgtion.

1000 REFERENCE

ERRFTechnical Report 3002011678, Guidance for th
of Reverse-Engineering Techniques: Revision 1 to
TR-107372, May 2018

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

b Use
EPRI

B420
rom)
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SUBPART 3.1-4.1
Implementing Guidance for Part I, Requirement 4: Procurement
Document Control

100

Th
cont
ment

GENERAL

is Subpart provides nonmandatory guidance on
olling quality assurance requirements in procure-
documents as specified in Requirement 4 of Part I.

200
Th

PROCUREMENT DOCUMENT REVIEW

e review of procurement documents should be
performed as early in the document preparation as prac-
ticablle. Technical and quality assurance reviews should
nornjally be performed on the procurement documents
prioq to issuance for bid.

Prjor to contract award, reviews of changes made
resufting from bid evaluations or negotiations should

301 Design, Construction, and Testing Phases

services
g phases:

The following are examples of the items and
provided during design, construction, and testin

(a) design and engineering-services

(b) site investigations,such as those required
mine the engineering réquirements for the stru
soil investigation, environmental studies, both f]
and laboratory effort)

(c) long-lead itéms such as the nuclear steajn supply,
process equipment, including major equipmenit fabrica-
tion and<est; and high-level waste storage tanks

(d) eonstruction of the main structure of thle facility,
including structural steel erection and concret¢ produc-
tiony and placement

to deter-
ture (i.e.,
eld work

include conlsllder:i\tlon of the following: _ (e) specific site erection and installation task, such as

R (a 'rarﬁpnltcjb € tprri);z)solons described in Part I, piping and mechanical and electrical equipment
equirement %, sectio . N . (f) services for nondestructive examinafion and
(b) determination of any additional or modified design required laboratory tests

critefia _ _ (g9) hardware, such as valves, piping, tanks, arjd miscel-
(c] analysis of exceptions or changes requested or laneous hardware

s?femfledhb};l the blddir and c:let.ermlne;t;lon of the (h) software, such as development of facility pperating

furnish a y (i) services of various consultants to assistin getting up

urnished . . . management systems (i.e., quality assurance program and
Ddcumentation of reviews performed should provide operator training)

objeftive evidence of satisfactory accomplishment of (i) preoperational and start-up tests

such|reviews prior to contract award. (k) baseline inspection equipment or servicgs

300 [TYPICAL SCOPE'OF PROCUREMENT EFFORT 302 Operational Phase
Thie complexityefa nuclear facility dictates the need for The following are examples of the items and services

a myltitude Of tasks that should be performed during provided during operational phases:

varidus phases’of design, construction, testing, and opera- (a) fuel, equipment, and services for power plant

tiong One’of the major tasks is the procurement of items fueling operations; special fuel grapples &nd cask

and gervices. Each major phase involves a procurement i d subas-

effort that should be responsive to the special needs of
that phase and that should provide items and services
that meet code, regulatory, and special requirements.
Examples of the items and services procured during
these phases are given in paras. 301 and 302 of this
Subpart.
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semblies at fuel fabrication plants; chemicals used in fuel
processing and reprocessing cycles; special packaging for
nuclear materials, radioactive products, and radioactive
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 monitoring,
radioactive waste disposal, and facility decontamination
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The examples given in paras. 301 and 302(a) through
(d) ofthis Subpartare 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 consid-
erable overlap depending upon the needs of a particular
situation.

in proper]y specifying the quality assurance requirements
in the prdcurement documents. For example, the procure-
ment of gervices, such as for soil investigations or pipe
stress cajculations, can have certain quality assurance
program|features in common that may be different for
the program feature of a pure hardware procurement.

500 GENERAL LOGIC CONSIDERATIONS

The quility assurance requirements should be compa-
tible with{the particular type of item or service thatis to be
supplied.|Certain items and services may require exten=
sive controls throughout all stages of development, while
others may require only a limited quality assurance effort
phases of development. The factors that deter-
mine the extent of a quality assurance effort are specified
in paras.|501 through 505 of this Subpaft:

501 Importance of Malfunction 'or Failure of the
Item to Plant Safety

Each itpm to be procured should be evaluated to deter-
mine whether or not it is,important to plant safety. For
those items that are important to plant safety, applicable
requirements of this-Standard should be specified in the
procurenpent dogtunent. This safety determination should
be made py thé'engineering staff of the appropriate orga-
nization having primary responsibility for specifying the
design regt

ASME NQA-1-2019

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
the procurement document.

502.2 Items that require a complex manufacturing
plan may require extensive control over important char-
acteristics. The control over important characteristics
should extend beyond the manufacturing phase)jvhen
itis necessary to preclude damage to those characterjstics
during packaging, shipping, handling, and storage.

ceto
milar
d for

502.3 Indeterminingthe extent of quality assurai]
be applied, past experience in the development of si
items should be considered. An item being developg
the first time will probably require much more copntrol
over important characteristics than one that has had a
past history of successful-performance. The complexity
or uniqueness of the item may also affect the extent of
personnel training and‘indoctrination required.

503 Need for Special Controls and Surveilla
Over.Processes and Equipment

ce

503.1"Certain work operations require the ufe of
specialprocesses such as a welding, nondestructive ejxam-
inatien, passivation, brazing and soldering, hardnes$ and
tensile testing, protective coating, and heat treatment.

503.2 Special processes may also include certajn in-
process operations such as chemical batch progess,
plating operating, and electric insulation impregngtion.
These processes should be accomplished under spefially
controlled conditions. Controlled conditions includp the
use of appropriate equipment, suitable environmpntal
conditions, definitive procedures, qualified persojnnel,
and assurance that prerequisites have been satisfigd.

504 Degree to Which Functional Compliance|Can

Be Demonstrated by Inspection and Test

rtain
bn or
ly be

It may be possible to demonstrate the quality of ce
characteristics of an item by an appropriate inspecti
test. In such cases, the in-process control effort m
reduced if any appropriate inspection and test wl]ll be
sufficient to provide assurance of quality. A limlfiting
case is an end-product test that can properly agsess

e ettt ettt

502 Complexity or Uniqueness of the Item

In developing specific quality assurance requirements
for a particular item, complexity and uniqueness should be
considered.

502.1 The extent of controls needed to ensure the
quality of those characteristics that are necessary for
proper functioning and long-term performance may
depend heavily upon the complexity of the item, the

134

the degrees of compliance to quality requirements,
thereby eliminating the need for in-process control.

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
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period and if the operational quality history of the item
indicates that its significant characteristics perform satis-
factorily, the quality assurance program may be tailored to
reflect this satisfactory performance history. Conversely,
if certain characteristics are determined to be unsatisfac-
tory based upon operational data, additional quality
assurance effort may be required to correct these deficien-
cies.

The general logic considerations outlined above should

e considerations apply to a particular action, the
hll method of para. 700(a) of this Subpart should
pplied in specifying the quality assurance require-
s in the procedure document. However, if these
derations have only limited applicability to a parti-
procurement action, the unique order method of
paral 700(b) of this Subpart may be used to specify
the duality assurance requirements of the procurement
document.

cons
culay

600|LOGIC CHART

Figure 600 provides a pictorial illustration of the logic
process described in section 500 of this Subpart. This chart
illusqrates an example for procurement of hardware items
only] however, a similar logic flow can also be used for
other types of procurements such as design, inspection,
test, Jand installation services or total system supply. It
should be noted that this chart is provided for guidance
and illustration only, and does not necessarily present.all
consfiderations that have to be made for this type of
procyirement.

700 |METHODS OF SPECIFYING QUALITY
ASSURANCE PROGRAM REQUIREMENTS

ere are various ways in which/the Purchaser can
fy and obtain suitable Supplier quality assurance
ram requirements. Fwe’of the most prevalent
ods are as follows:

Overall Method. The Purchaser may incorporate
into |the procurement documents a complete quality
assurance program standard, such as Part [, and
reqﬁ]lre the Supplier to apply the requirements of the
qualijty assutarice standard as appropriate to the items
or sgrvices)being procured.

(b] Unique Order Method. The Purchaser may incorpo-

TH
spec
prog
meth

(a]
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701 Example of Specifying the Overall Method

For procurement actions where the scope of work

requires a broad range of skills and facilities to be furn-
ished by the Supplier, most or all of the requirements of
Part I may apply in varying degrees to the item or service
being procured. An example would be the procurement of
amajor primary coolant pump or valve, which requires the
Supplier to design, manufacture, inspect, and test the
i i i he P r's engi-
neering specification.
EXAMPLE: For the example given in para. 701 df this S
overall method could be used to specify the lquality
program required of the Supplier by use of'the provig
in (a) through (f) of this Example.

bpart, the
assurance
ions given

(a) The Supplier shall establish‘and maintain a quglity assur-
ance program conforming to,thissStandard.
(b) This Standard is applicable only to the exter
Purchaser’s order requireswork that is governed by t
and elements. For example, when the Purchaser’s ord
require design wotk ‘of the Supplier, the requir
Requirement 3,of ‘Rart I do not apply.

(c) The Supplier shall document a quality assurand
sufficient to cenform to the applicable requirements
and II and to the Purchaser’s technical and adminig
quirements contained in the purchase order and i
documents.

(d) The Supplier shall submit a description of th
assurance program (QAP) to the Purchaser with the
bid response for the Purchaser’s review. If the Supplie
tion of their QAP has been previously submitted, th|
shall update it or submit a statement that the QA
changed since the last evaluation. A third party (e.g., A§
ficate recognizing a supplier’'s NQA-1 QAP may be
evaluation that it satisfies the NQA-1 requirement
a documented QAP description. Where the Suppli
valid Certificate of Authorization for ASME Boiler an
Vessel Code Section III, the Supplier’s ASME Quality
Manual containing a copy of the Certificate of Authori
be submitted to satisfy the requirements for a docum
description. The Supplier’s ASME Code Section III QAR
supplemented to extend the QAP requirements to othe
not covered by the Code as necessary to satisfy the P
procurement requirements.

(e) The Purchaser shall evaluate the QAP of the
bidder, including consideration of any relevant third
fication that may claim compliance with quality ang
requirements, and provide comments if modific
required. The Supplier should resolve the Purchaser’sfcomments
and implement them prior to the start of any work affefted by the

t that the
e sections
r does not
bments of

e program
of Parts |
trative re-
eferenced

pir quality
Supplier’s
’s descrip-
e Supplier
P has not
ME) certi-
sed upon
for having
br holds a
[l Pressure
Assurance
ation may
ented QAP
should be
Ir activities
urchaser’s

successful
arty certi-

technical
tions are

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.
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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 require-
ments.
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Figure 600 Logic Chart for Determining Appropriate Quality Requirements

Determine & identify safety
relationship of various
characteristics of item

Design or
manufacture
is complex

Characteristic No Establish QA requirements
is safety appropriate to
related obtain desired quality
Establish requirements
for extensive in-process
Yes & final inspection &, test
Qetermine & identify quality
classifications, codes,
& standards as applicable
In-process
inspection
or test Yes
Design & required
quality classifications, No

codes, & standards have
been established

<

Utilize established
codes & standards

upplementary
requirements needed

to comply with regulatory,
requirements

Provide supplementary
requirements as necessary

Subcomponent
covered by
code

Provide supplementary
requirements for
subcomponents

Determine’extent of
h-proceéss-& final inspection
&)test required
due to history,

"

o i

. <
-

Product has
extensive history
or

Establish suitable
in-process inspection
or test

b

Establish suitable
final inspection
&/or test

Desigh or
manufacture
is complex

Yes

Establish requirements
for in-process
& final inspection & test*

In-process
inspection
or test
required

Establish simple
in-process

& complexity of design
or manufacture

Legend

———

<> — Decision
[:] — Processing

standardization

NOTE (*}: Those in-process & final inspections & tests

presently specified in manufacturer’s QC or QA manual.
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inspection or test*

S|

Establish final
inspection
&/or test*

——
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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 [ may apply to the item or
service being purchased.

EXAMPLE: An example of the scope of work described in

PART III, SUBPART 3.1-4.1

(1) The Supplier shall establish and maintain a documented
quality assurance program conforming to the Requirements of
PartIthat are listed below. These Requirements shall be applied
to the extent that the Purchaser’s order requires work that is
governed by the following Requirements:

1 Organization

2 Quality Assurance Program

3 Design Control

5 Instructions, Procedures, and Drawings

6 Document Control

para.
this H

(a)

702 Ulr L}lib Su‘l}pdlL llliglll. ‘IJC adS ill (d) L}uuush (L‘l) Uf
xample.

Perform an independent design review of the following:
7) the equipment described by the drawings and specifi-
hs referenced in this purchase order
?) the equipment design and stress calculations submitted
this purchase order

catiof

with

(b)
to thg
stres
cond
coola
provi

(c)
in(a)
the e
make
requi

(d)
used
Supp

Establish a procedure and technique and conduct, subject
Purchaser’s approval, an experimental test to determine
levels at representative locations of the equipment under
tions corresponding to 100% system design pressure and
ht temperature of 100°F through 200°F. The Purchaser will
de the Supplier with the equipment to be tested.
Prepare a complete report describing the work performed
and (b) of this Example. The report should confirm whether
Huipment meets the specified design requirements and
recommendations as to further investigations or design
Fements considered necessary.
For the above example, the unique order method could be
to specify the quality assurance program required of the
ier by use of provisions given in (1) through (5) belowg

ttTestComtrot

12 Control of Measuring and Test Equipment

15 Control of Nonconforming Items

16 Corrective Action

17 Quality Assurance Records

18 Audits

(2) The Supplier shall submit'his quality
program description to the Purchaser with the Sup
response for the Purchaser’s review. If the Supplie]
assurance program descriptionl has been previously
the Supplier shall updaté.itpr submita statement that
assurance program, has not changed since the last 4

(3) The Purchaser shall evaluate the progr
successful bidder and will provide comments if
supplementsate'required. The Supplier shall resolve t
ser’s comipents and implement them prior to the s
work affected by the comments.

(#)) The Supplier shall, during the performance o
submit all proposed changes of his quality assurance
the Purchaser for information prior to implementing t
to the Purchaser’s order.

(5) The Supplier shall identify and pass on to the
subtier Suppliers all applicable quality assurance pi
quirements.

ssurance
plier’'s bid
I’'s quality
Eubmitted,
the quality
valuation.
hm of the
hanges or
he Purcha-
art of any

the order,
rogram to
e changes

Supplier’s
ogram re-
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SUBPART 3.1-7.1
Implementing Guidance for Part |, Requirement 7: Control of
Purchased Items and Services

100 GENERAL

This Sybpart provides nonmandatory guidance on the
control jof procurement activities as specified in
Requirement 7 of Part I, except for commercial grade
items.

200 PROCUREMENT PLANNING

Procurement activities should be planned and docu-
mented tp ensure a systematic approach to the procure-
ment progess. Procurement planning should result in the
documentted identification of procurement methods and
organizafional responsibilities.

Planning should consider the following: what is to be
accomplished; who is to accomplish it; how it is to be
accomplifhed; when it is to be accomplished.

Plannipg should be accomplished as early as practic-
able, and|no later than at the start of those procurement
activitieg that are required to be controlled, to ensute
interface|l compatibility and a uniform approach to<the
procurenjent process.

Plannifg should result in the document identification of
methods fo be used in procurement activities, sequence of
actions and milestones indicating the campletion of these
activities| and the preparation of applicable procedures
prior to the initiation of each individual activity listed
below. Planning would provide for the integration of
the following:

(a) prpcurement document preparation, review, and
change cpntrol

(b) selection of procurement sources

(c) bid evaluation and award

(d) Pufchaser-control of Supplier performance

(e) verification (surveillance, inspection, or audit)

300 SUPPLIER SELECTION

One method most commonly used te,€nsure the|suit-
ability of Supplier selection is sourcde evaluation prior to
selection. Where the evaluation invelves more than one
organization of the Purchaserj.it.is desirable to deyelop
interface descriptions and stifficient program procedures
to control the evaluations and define responsibilitis.

There are many ways available for use in evaluatiing a
potential Supplier,Some of the most common are givien in
paras. 301 through 303 of this Subpart.

301 Performance History

Evaluate the Supplier’s history of providing a pr¢duct
that\performs satisfactorily in actual use. Informtion
eyvaluated should include either of the following:

(a) the experience of users of identical or si
products of the prospective Supplier

(b) the Purchaser’s records that have been accpimu-
lated in connection with previous procurement acfions
and product operating experience

Quality performance is highly dependent upon the
Supplier’s personnel capabilities, the physical conditions
of the manufacturing facility and equipment, and manage-
ment attitude toward quality. Historical data shou|d be
representative of the Supplier’s current capability. If
there has been no recent experience with the Supplier
or if he is a new Supplier, the prospective Supplier
should be requested to submit information pon a
similar item or service for evidence of his current capabil-
ities.

ilar

302 Quality Records

Objectively evaluate the Supplier’s current qyality

aCtiVitie by ]l—‘u.l th\DCl, ;u\.}ud;us uut;ﬂ\.at;uu fUl hU}d
and witness points

(f) control of nonconformances

(g) corrective action

(h) acceptance of item or service

(i) quality assurance records

TECOTUS SUPpOoTrted by docummented qualtitative amd quan-
titative information. This may include review and evalua-
tion of the Supplier’s quality assurance program (QAP),
manual, and procedures, as appropriate. When reviewing
quality records, third party QAP certificates should be
included in the review. The degree of reliance placed
upon such certificates to satisfy the quality records evalua-
tion should be based on areview of the third party process
and limited to the scope of activity identified on the certi-
ficate. Examples of third party certificates include, but are
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not limited to, QAPs developed using the following stan-
dards 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.
Certificates issued to standards other than NQA-1
should be evaluated to understand the differences in re-
quirements and define actions necessary to address those
differences affecting the purchase. A third party certificate

PART III, SUBPART 3.1-7.1

600 CONTROL OF CHANGES IN ITEMS OR
SERVICES

601 Bid Evaluation Changes

Changes agreed upon by the Purchaser and Supplier
during the bid evaluation process should be incorporated
into a revision of the appropriate procurement docu-
ments.

issugdspectfymgtiattite SUPPIET SQAP 15 based O NQA- 602 Control of Changes
1 shquld be the most useful as evidence that it conforms to
NQA}1. Changes to procurement documents should e subject
to the same level of controls utilized for’their|develop-
303 |Facility Survey ment, except for editorial, price, delivery, [or other
Evhluate the Supplier’s technical quality capability, mipor changes that do not affeet-téchnical or quality re-
which is determined by a direct evaluation of his facilities quirements.
and personnel, and the implementation of his quality 603 In Process Control’cf Deviations
assufance program.
Supplier-generated requests for deviations, cjanges, or
400|BID EVALUATION exceptions to procurement documents should be
) ) . ) controlled in accordance with para. 702 of this
The bid evaluation should consider the following  gyppart. The-Purchaser should evaluate the neeq to main-
perf rmance and schedule considerations, Wthh have (4 agreément between the procurement docunjents, and
the gotential to affect the procurement quality: approved Supplier and Purchaser changes.
(a] Supplier’s personnel
(b) Suppl'ier,’s production capability 700 PRODUCT ACCEPTANCE
(c] Supplier’s past performance
(d) Supplier’s alternates and exceptions Among the methods used in the nuclear influstry to
accept an item or service from a Supplier are sofirce veri-
500 (PURCHASER/SUPPLIER COMMUNICATIONS fication, receiving inspection, Supplier Certjficate of
) ) ; Conformance, postinstallation test at the nuclepr power
Dgpending on the complexity or scope of the-item or plant site, or a combination thereof.
servilce, the Purchaser may initiate preaward and posta-
ward activities. These activities may take theform of meet- 701 Source Verification
ings|or other communications to establish that the
Suppllier understands the procuremeént requirements; Acceptance by source Ver-ific‘jation may be mpst Qesir-
the ifitent of the Purchaser in mehitoring and evaluating ~ able when the item or service is one of the following:
the Supplier’s performance; and the planning and manu- (a) Vl_tal_ to plant safety _ |
facturing techniques, tests,(ifispections, and processes to (.b) difficult to verify quality characterisfics after
be emhployed by the Supplier in meeting procurement re-  delivery
quirements. When Purchaser notification points, (0 comple>.< in d-esign, manufacture, and tesf
inclyding hold and'Witness points, are required, they Source verification may not be necessary yhen the
should be identified’at this time. The depth and necessity ~ quality (_)f the i.tem can be V?riﬁEd by revie of test
of pleawardénd postaward communication depend on ~ T€POItS, Inspections upon receipt, or other megns.
the yniqueness, complexity, and frequency of procure- The source verification activities may inqlude the
men{ withthe same Supplier, and past Supplier perfor-  following checks.
mande_for the specific items or services covered hy the 7011 Docwmentationhas-beensubmitted-ad required

procurement document.

139

and provides verification of approvals, material, applica-
ble inspections, and tests.

701.2 Fabrication procedures and processes have been
approved and complied with and the applicable qualifica-
tions, process records, and certifications are available.

701.3 Components and assemblies have been
inspected, examined, and tested as required and applica-
ble inspection, test, and certification records are available.
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701.4 Nonconformances have been dispositioned as 705 Determining Authenticity

required. .
Measures to ensure products are authentic and reduce

701.5 Components and assemblies are cleaned,  the risk of introducing counterfeit or fraudulent items
preserved, packed, and identified in accordance with include
specified requirements. (a) procedures for detection and prevention of coun-
. . terfeit and fraudulent items
702 Receiving Inspection (b) instructing staff on the issue of counterfeitand frau-
dulent items and pr0v1d1ng information on 1nc1dents of

Acceptance solely by rece1v1ng 1nspect10n should be

considergdo
(a) rel experienced by others

ture, and| test (c) purchasing items directly from the manufactuter or
(b) adhptable to standard or automated inspections an authorized manufacturer’s distributor/répresentative

and/or tgsts of the end product to verify quality charac- (1) confirming with the manufacturer or via gther
teristics gfter delivery independent means that the item supplier is currpntly
(c) sugh that receiving inspection does not require authorized by the manufacturer for-the scope or|type

operations that could adversely affect the integrity, func- ~ ©f item to be provided A .
tion. or deanness of the item (2) requiring additional receipt inspection for jtems

being procured from a source other than the item njanu-
ificate of Conformance facturer or the manufa€turer’s authorized distribjyitor/
representative
(d) inspecting items upon receipt for signs of pot¢ntial
counterfeiting @r)fraud. Inspections should includg the
following checks for indications that the item may not
be authentig:
(1). nameplates, labels, and tags for signs of altera-
tionywhich can be an indication that items may npt be
authentic

(2) obvious attempts at beautification
(3) evidence of hand-tool marks on fastenerg and
other parts of an assembly
(4) use of dissimilar parts in the same applicqtion
(5) poor fit between assembled items

(6) evidence of handmade parts
(7) software identifiers, such as version nunjbers
that do not match

ed or

703 Ce

In cerfain procurement actions that do not involve
source vierification by the Purchaser, the Purchaser
may accgpt an item or service from a Supplier based
on a recdiving inspection and a Supplier’s Certificate of

Acceptanfe by this method is satisfactory when the item or
service i of simple design and involves standard mate-
rials, professes, and tests. Such items may be fabricated
subject t¢ selected qualification, sample, or batch testing
to establish or maintain maximum quality.

704 Pogtinstallation Testing

Accepthnce by postinstallation test(s satisfactory when (e) processing of returned items, including the
performed following the accomplishment of at least one of following:
the precqdding methods and when (1) inspection and screening for authenticity

(a) it ik difficult to verify the)quality characteristics of (2) rejecting returns of items in quantities grgater
the item [without it being installed and in use than those originally purchased by the customer

(b) th¢ item requires-afi integrated system checkout or (f) when anitem suspected of being counterfeit orffrau-

test with pther items to-verify its quality characteristics or dulent is identified, measures including segregation and
(c) thditem cannot demonstrate its ability to perform control of the suspect item as nonconforming matgrial
its intended function except when in use

140
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SUBPART 3.1-10.1
Implementing Guidance for Part |, Requirement 10: Inspection

100

Th
inspg
ities

200

W
shoul
that
proc

C
doc
ities
stage

GENERAL

is Subpart provides nonmandatory guidance on the
ction, monitoring, and in-service inspection activ-
as specified in Requirement 10 of Part 1.

INSPECTION AND PROCESS MONITORING

hen inspection and process monitoring are used, they
d be performed in a systematic manner to ensure
the specified requirements for control of the
ess and quality of the item are being achieved

trols, where required, should be established and

ented for the control and sequencing of these activ-
at established inspection points during successive
s of the conducted process or construction.

thro;{:ihout the duration of the process.

When process monitoring is used for the-ag
method it should be performed by per§onnel
notdirectly responsible for performing the’procs
tion consistent with Part I, Requirement 10, se

300 IN-SERVICE INSPECTION

Inspection methods sheudd'be established and
to verify that the charagcteristics of an item coj
remain within spégified limits. Inspection
should include evaluations of performance cap
essential emefgerncy and safety systems and eg
verification/ofcalibration and integrity of instrur
instrumeént systems, and verification of mainte
appropriate.

PART I1I, SUBPART 3.1-10.1

ceptance
who are
ss opera-
tion 100.

executed

ntinue to
methods

ability of
uipment,

hents and
nance, as
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SUBPART 3.1-15.1
Implementing Guidance for Part I, Requirement 15: Control of
Nonconforming Items

100 GENERAL

This S
control
Part I, Rq
limited t
compon

ibpart provides nonmandatory guidance on
of nonconforming items as specified in
quirement 15. The guidance in this Subpart is
nonconforming items (e.g., material, parts, or
ents). Figure 100 depicts a representative
nonconfgrming item process as described in this Subpart.
Noncopforming items should be evaluated to determine
the extent to which the nonconformance represents a
condition] adverse to quality as defined under condition
adverse tp quality in Part I, Introduction and described in
Part III, §ubpart 3.1-16.1.

200 IDENTIFICATION

Unless
or instru
process
performi
by which

As mali
tain or re
tions, dis
during th
operating
mented 4

otherwise specified in the governing procedure
tion, an item should no longer be considered in-
Uhen it is presented to the entity responsible for
g independent inspection or there is no means
the requirement(s) of the item can be met:
htenance consists of actions necessary-temain-
Store an item to acceptable conditions, degrada-
‘repancies, and failures of an item(s) discovered
e performance of maintenance activities at an

nuclear facility should be controlled and docu-
y Part II, Subpart 2.18.

201 Valjdation

Metho
tified as
forming
appropri
If the ba
invalid, t

Is for identifyingmonconforming items are iden-
described in\Part I, Requirement 15. Noncon-
tems shonld be evaluated for validity by the
hte authority(ies) under the quality program.
is fory'a nonconformance is determined to be
he\originator should be notified.

forming condition. Although an evaluation of extent of
condition is not required by Part I, REquirement 15,
Part I, Requirement 16 applies to_conditions adyerse
to quality, including nonconforming-items. See Part III,
Subpart 3.1-16.1 for further guidance on extent of cpndi-
tion. The use of an individual‘iterh may proceed aftdr the
requirements of Part I, ReGuirement 15 have been $atis-
fied; cause evaluation and'corrective action as descrifed in
Part I, Requirement 16.may be conducted separatgly.

300 SEGREGATION

Where physical segregation is impractical or injpos-
sible, alternate methods may be used, such as electfonic
processes that control further processing, delivery, instal-
lation; or use of nonconforming items.

400 DISPOSITION

401 Allowable Use and Documentation of
Preapproved Reject or Rework Process

hition
pical

may
ntrol
ance

Some construction, manufacturing, and fabric
activities may result in the identification of ty
nonconforming items. These nonconforming items
be corrected as part of preapproved work-co
processes that implement appropriate quality assuf
requirements. These processes (e.g., procedures and fwork
instructions) should include requirements for identifying,
documenting, and either reworking or rejecting, as appro-
priate, these nonconforming items as part of the Ivork
process in a manner that permits evaluation or trepding
on a periodic basis. (See Part III, Subpart 3.1-16.1, jpara.
309 for further guidance on trend analysis.)

(a) When a nonconformance is identified and rejected

202 Evaluation

When a nonconforming condition is identified, prompt
notifications should be made to potentially affected per-
sonnel/organizations. The seriousness of the situation
should drive the urgency of the notifications. Notifications
should include, as applicable and appropriate, the area
work supervisor, the organization owning the item, the
purchasing organization, regulatory or oversight organi-
zations, and others who may be impacted by the noncon-

142

withiranmapprovedworkprocessytheproceduresor-work
instruction should define the type(s) of reject actions that
may be conducted and the instructions for completing the
rejections, e.g., items found to be nonconforming 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
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document rework and evaluation of the process to the
acceptance requirements. The following are examples
of nonconforming items that may be corrected within
the work process, provided the rework process has
been approved implementing appropriate quality assur-
ance requirements:

(1) welds with unsatisfactory inspection or nondes-
tructive examination results to predetermined criteria
that can be reworked in accordance with a preapproved

PART III, SUBPART 3.1-15.1

Report (NCR), Condition Report (CR), etc., and processed
in accordance with Part I, Requirement 15.

Documentation of nonconforming items should include
sufficient information to identify the nonconformance,
disposition, and means to record completion of noncon-
formance disposition. Documentation should include the
following information as applicable (authentication is as
described in Part I, Requirement 17):

(a) 1dentify the nonconformance traceable to the item.

weldgProcess (.8, 1T SUCHT SITuations a5 exXCesSIve
unddrcut, undersized weld, linear indication, lack of pene-
tratign, arc strikes, or scratches)
(2) fabricated components with unacceptable
nsional inspection results that can be reworked in
dance with a preapproved work process
(3) surfaces with improper preparation for coating
cation identified within the process that can be
ted in accordance with a preapproved work process
[4) parts with unacceptable cleanliness inspection
ts that can be reworked within a preapproved
process
(5) equipment with conditions or problems identi-
Huring tests (equipment functional and preopera-
1 testing problems) that can be corrected within
pproved test plan
rases where in-process correction fails to restore the
to the acceptance standards, the nonconforming item
ld be identified and processed as described in
402 of this Subpart.

dimdg
acco

appl
reco

resu
worK

fied
tiond
the 4
In
item
shoy
para

402 | Disposition Control, Documentation, and

Closure

Nd
of th
in pa

nconforming items that cannot be coktrected as part
e preapproved reject or rework process as described
ra. 401 should be documented,e.g;*Nonconformance

(D) DesScribe e nonconiormance.

(c) Reference the requirement that waspnot

(d) Name the identifier and the date.identif]

(e) Authenticate the validation of the néncon
by an appropriate authority.

(f) Describe the means of segregation.

(g) Evaluate the contractuahreporting requirements.

(h) Propose a dispositien of the nonconformpnce (i.e.,
use-as-is, repair, rework,\r€ject).

(i) Forrepairorrework dispositions, describe
process or instruetions to be performed.

(j) For a repdir or use-as-is disposition, a ftechnical
justification.in¢luding applicable design control measures
should be-developed, documented, and authenticated by
the responsible organization.

(k) \Approve and authenticate the dispositi
responsible organization(s).

(1) Once the item has been reworked or repait
ment and authenticate the results of the reexami

(m) For use-as-is or repair dispositions, up
authenticate appropriate records, e.g., as built
and design documents.

(n) Authenticate the verification of closure

Once the authentication of a valid nonconfos
documented, the document should be contr
protected.

met.
ed.
formance

the work

n by the

ed, docu-
ned item.
date and
drawings

ctivities.
mance is
lled and
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Figure 100 Nonconforming Item Process Chart

200" (Start) Identify
nonconforming item

Control as .
corrective / '_:a_'lure .
maintenance j¢—Yes identified during
per Subpart maintenance,

2.18

No

Valid
nonconforming

Yes: Yes:
100 I

Perform additional
actions in Segregate
accordance with
Requirement 16

Inspection/
test results
acceptable?,

¥ 300 Rgtest or
reinspect

F

Rework and document
per preapproved work
401 | processes (e.g., ASME,
Yes — AWS)/standards
Allowable use Rework
of preapproved

reject or rework
processes?

Yes —
Reject

(End) Reject and
doeument per pre-
approved work

processes reject
No 202 methods
\ 2

Identify and

document

nonconforming item

v

Develop dispositioft
and additional
actions based

on the condition

4

A4 l

Develop technical .
Four justification and I:?ev;e_lf(_)p ;(_echnlcgl
X T f : justification an
Disposition Repair instructions for retestor| apply design
Options reinspection, and apply h |
design change control change contro
measures measures
tﬁet]::‘t:‘::t;::r Instructions for
Rework=——p] retest or
reinspection
Accept
No disposition? )
/ I\
Yes
Perf?_rm Retest or Acceptable
spe(_:lfled reinspect results?
actions
Yes
End < I
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PART III, SUBPART 3.1-16.1

SUBPART 3.1-16.1
Implementing Guidance for Part |, Requirement 16: Corrective
Action

100 (GENERAL

This Subpart provides nonmandatory guidance on
corrgctive action as specified in Requirement 16 of
Part |l. While conditions adverse to quality are required
to bq identified promptly and corrected as soon as prac-
ticablle, Requirement 16 also calls for a response to condi-
tiong adverse to quality appropriate to their significance.

200 |CORRECTIVE ACTION

Coprective action should be integrated into all aspects of
the quality assurance program. It consists of the following
basiq elements:

(a] identification and documentation

(b] significance classification

(c)] report to management

(d] determination of extent of condition

(e] cause determination

(f)| corrections

(g)] follow-up

(h) effectiveness review

(i)| closure

(j)| trend analysis

Coprective action activities should be documented in a
manper that permits the review, ¥erification of implemen-
tatiop, and verification of effeCtiveness of these activities.

300 |BASIC CORRECTIVE ACTION ELEMENTS

Thifis section provides additional guidance on the basic
elements of corrective action processes. Figure 300
depifts a representative corrective action process as
described<n\séections 300 and 400 of this Subpart.

301 (Identification and Documentation

The extent of the condition may be identified by internal
or external organizations and may inclide docurhentation
resulting from audits, inspections)tests, design reviews,
individual observations, operatienal events, maintenance
activities, and other information that could indicfte condi-
tions adverse to quality.

302 Classification

302.1 Criteria)for classifying conditions and trends
adverse to quality as to significance should be egtablished
and, as asiminimum, as conditions adverse to quality and
significant' conditions adverse to quality. Class]fying the
conditions should consider the following:

fa) impact on health and safety of the public|workers,
or'the environment

(b) impact on reliability, availability, or rhaintain-
ability, or safety function of the equipment or [facility

(c) impact and likelihood of not meeting regullatory re-
quirements

(d) repetition of specific conditions adverse fo quality
and the consequence of recurrence, as well as thg relation-
ship or similarity between different adverse cpnditions
and causes

(e) the extent to which the adverse conditior] or cause
may apply to and impact other items or activitigs beyond
the specific occurrence or work in progress

302.2 Conditions adverse to quality identiffed under
para. 301 of this Subpart should be classified acdording to
significance using the established criteria. Exgmples of
conditions that may be significant under certqin condi-
tions include

(a) deficiencies in design, manufacturing, conptruction,
testing, or process requiring substantial rework,[repair, or
replacement

Conditions adverse to quality (see definition in
Introduction) should be promptly identified, documented,
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.

(b) damage to a structure, system, component, or
facility requiring substantial rework, repairs, or replace-
ment

(c) a nonconservative error detected in a computer
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
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Figure 300 Corrective Action Process Chart

301
301 Identify and 301
document CAQ Oversight and Reports
304 Input Input | 309 Audits _
Inspections
Tests

Evaluate EOC

— Trend analysis

Design reviews

Observations

OperaticRe-avents
g

- Maintenance activities
Significance

Classification

Not
effective

GENERAL
Quality.

303 Report to Management

Signififant conditions adverse to quality should be
promptly] reported.to appropriate levels of management.

304 Catrse Determination

criteria
302y 302y 303
cAQ SCAQ Notify
management _l
305 l 305 304
geAve:;’E Develop Cause Cause(s)
p CAplan impact/extent determination
Implement
No |Implement
already corrective CAplan
taken actions
306
Verify 308
400 implementation
Closure
Management l
Closure involvement
308
Effectiveness

review

Effective

NOTE: CA, Corrective Action; CAQ, Condition Adverse to Quality; EOC, Extent of Condition; SCAQ, Significant Condition Advdrse to

on completed and/or related items and activities should
be evaluated. The causes, corrective action(s), and follow-
up action(s) should be documented.

At a minimum, methods and measures should be devel-
oped for determining the root cause(s) of signifjcant
conditions adverse to quality. Typical root cause [cate-

The cause(s) (including apparent, contributing, and
root causes based on the significance of the condition)
should be identified and used to determine the
action(s) necessary to correct the condition reported
and preclude recurrence. Causes, corrective action(s),
and follow-up action(s) should be documented.

Cause analysis should be conducted and may include
apparent, contributing, and root causes based on the
significance of the condition. An extent of condition
should be performed, and the impact of such conditions

gories may include

(a) inadequate management or supervision

(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 accep-
tance criteria
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(g) unrealistic schedules that adversely impact safety
or quality

(h) worker fatigue

(i) latent organizational or equipment issues

(j) safety culture impacts

305 Corrective Action Plan

The remedial action(s) should be determined, docu-
mented, and promptly implemented. The overall roles

PART III, SUBPART 3.1-16.1

mented to allow for work activities to proceed under
controlled conditions.

307 Effectiveness Review

After verification of completion of corrective action for
significant conditions adverse to quality, effectiveness
reviews, surveillance, or supplemental audits should be
performed to determine whether actions taken have
been and continue to be effective. When corrective

and Fesponsibilities for implementation of corrective
actiops should be identified and documented. For signifi-
cant conditions adverse to quality, action(s) necessary to
eliminate the cause(s) should be implemented to preclude
recufrence.

Where corrective or preventive measures have already
been|completed to address conditions adverse to quality,
based on design, nonconformance, or audit program
elemients, further action is not required unless the condi-
tiongare judged to be significant or are determined to be
ineffective. The analysis to determine the action(s) to be
taken to preclude recurrence of significant conditions
advefse to quality may include studies, simulations, inves-
tigations, experimentations, trending, and personnel
interjviews. The analysis and identified actions should
be dpcumented and may include

(a] identification of action to preclude recurrence

(b} a determination that generic implications have
been| considered

(c] a determination that action taken will preclude
recufrence

306

Cofrrective action status should be monitered. Correc-
tive pction and implementation shotild ‘be verified as
comjplete only when the actions tocorrect the significant
condiition adverse to quality, incldding actions to preclude
recufrence, are complete and documented. When comple-
tion pf corrective action cafinpt be promptly verified due
to ar extended delay frgm the responsible organization,
modification of the original schedule and communication
to the affected organization(s) should be made. Compen-
satorly (interim) measures may be identified and imple-

Verification of Implementation

actions have not been effective, further analydis should
be performed to identify and correct the cause, Infaddition,
the problem should receive escalated management atten-
tion.

308 Closure

After the corrective action(s) have been impl
the corrective action(s) should be closed. For s
conditions adverse ta_quality, closure should
until after corrective~action(s) have been de
to be effective in accordance with para. 307 of thi

emented,
ignificant
ot occur
fermined
Subpart.

309 Trend Analysis

Conditions adverse to quality should be revie
odically to determine the existence of adverse ti
repeat occurrences. Trends should be evalu
manner and at a frequency that ensures that s
adverse trends are identified promptly and ev3
accordance with para. 301 of this Subpart.

ived peri-
ends and
hted in a
ignificant
luated in

400 MANAGEMENT INVOLVEMENT

Appropriate levels of management should bé
in the corrective action process, and their 1
responsibilities should be documented.

involved
oles and

500 PROCESS CHART

Figure 300 depicts the flow of activities thijough the
basic elements described in sections 300 anld 400 of
this Subpart. The logic process illustrates a typidal correc-
tive action program and is provided for guidanceland illus-
tration only.
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SUBPART 3.1-16.2
Implementing Guidance for Part |, Requirement 16: Trend
Analysis

100 GENERAL

This Spbpart provides nonmandatory guidance on
trend anfalysis of conditions adverse to quality and
other indications of quality. This guidance intends to
aid in thq prompt identification and correction of condi-
tions advprse to quality that may not be readily apparent
without § more thorough analysis. The guidance includes
informatjon on data collection methods, cause coding,
trend thfesholds, analysis frequency, reporting, and
actions tp address adverse trends. This guidance is not
related tp identifying metrics, collecting performance
data, and|determining trends related to process improve-
ments in|manufacturing or system performance.

Implementation of a process to evaluate assessment
reports,|issues, and conditions adverse to quality
increasels the probability of identifying conditions
adverse to quality that otherwise may remain undiscov-
ered.

200 DEFINITIONS

The following terms are used in this Subpart:

adverse tfend: conditions adverse to quality that are of a
repetitivg nature and/or number that exceeds an estab-
lished criferia or threshold, taking into-eonsideration time
frames and significance levels. Geheral examples include

(a) requrring conditions adverse to quality that appear
to be relafed to a common cause, or are of a like nature and
are identjfied in multiple’work activities

(b) indreasing number of conditions adverse to quality
that are hot expected because of new or special work
programg or increaSed quality verification activities

(c) conditions adverse to quality that are of a program-
matic nat[Jre and apparently not limited to a specific orga-

trend analysis: a process to detect recurrence of.conditions
adverse to quality, as well as the relationship or similarity
between different conditions in order to-assure adyerse
trends that could result in a signifieant condition adyerse
to quality are identified and evaluated for appropriate
correction (NEI 08-02).

300 TRENDING PROGRAM

A trending program should be developed and impple-
mented to identify: adverse trends or issues significant
to quality (such“as repetitive failures or process weak-
nesses). This review should be conducted to identify
generic issues and vulnerabilities before significant prob-
lems result. Management personnel responsible fof the
workractivities should be responsible for identifichtion
of thresholds for trending to determine the presenice of
adverse trends, repetitive failures, process weakngsses,
or other indicators of extent of cause or condjtion
beyond the immediate problem identified. To idgntify
patterns that warrant broad corrective actions, trefding
could also be accomplished using detailed codes and data
analysis techniques for certain work processes.

Adverse trends should be reported to management
responsible for the work process and documentg¢d in
accordance with the organization’s corrective aftion
program. Management should provide oversight df the
trending process to assure the process is properly ifhple-
mented. Each organization that implements a trending
program should develop process that addresse$ the
following basic elements:

(a) Determine what quality data to collect and hqw to
collect it.

(b) Using an organization-specific definition of tfend,
create thresholds or minimum/maximum values| that

nization

trend: a variable’s tendency over time to increase,
decrease, or remain unchanged; a pattern of events, inci-
dents, items, activities, processes, corrective actions, or
causes reflected by corrective action program data,
reported nonconformances, and/or other applicable
quality data. A trend could be either negative or positive.

require more detailed analysis to determine if a trend
exists.

(c) ldentify trend analysis expectations and reporting
time frames.

(d) Define the trend analysis techniques; consider
using root-cause analysis techniques and qualified
analysts.

(e) Document procedural steps for the data collection
and analysis process, and include the minimal information
to include in trend analysis reports.
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(f) Define steps to take upon identification of a poten-
tial or adverse quality trend, including allowing for more
analysis before declaring that a potential trend is an
adverse trend.

400 DATA COLLECTION

401 Program and Preparation for Effective
Trending

PART I1I, SUBPART 3.1-16.2

tion from other systems should also be considered (e.g.,
occurrence reports, health and safety issue reporting, test
or inspection defect reports, assessment reports, and/or
nontraditional issue information). A system of trend codes
should be developed and disseminated to provide consis-
tent and clearly defined sets of codes. Trend codes should
include both cause codes and event codes. Since these
codes are normally entered by a human, reassessment
of the codes may be needed during trend analysis to

Th
take

(a
wha
benc
tions

(b
analy
as ay
man
soun
quali
tial
man
wared
(e.g,
mang

e organizations responsible for trend analysis should
the following steps to develop a trending program:
Determine the data to be trended. First determine
data are available by taking into consideration
hmarking, or consulting with other similar organiza-
entities to identify potential data to collect.
Identify data sources. Typical sources used in trend
sis processes are conditions adverse to quality, such
dit findings, corrective action reports, nonconfor-
e reports, occurrences, and supplier issues. Other
ces that may not specifically identify adverse
ty items but could provide early indication of poten-
ssues or future issues include independent and
hgement assessment reports, work travelers, soft-
troublelogs, and/or periodic reports to management
progress reports where information is provided to
igement on impediments to completing tasks).
(1) Although corrective action reports and noncon-
formpnce reports typically provide specific data on item.or;
condiition and may provide cause information, additional

ENSUTE UTATUTE COUes USed are Supported by UIe thsue data.
Although raw information from these souregs can be
used in the trending process, providing.additiopal infor-

mation to aid in sorting the issues could result |n a more
effective and efficient trend analysis prodess. The
following additional sorting categories should He consid-
ered:

(a) organization

(b) process/procedure

(c) locations

(d) dates/times
500 TREND-ANALYSIS PROCESS
501 Graded Approach to Trending

Onetype or technique of trending may not bg practical
forall conditions or organizations. Therefore, a thoughtful
approach to trending, which takes into considefation re-
quirements and/or industry best practices, ghould be

implemented by each organization performing trend

background information might need to be researfched.  analysis. Organizations developing a trend|analysis

Addiltional information such as location, organhization, = program should consider a graded approjach that

event or issue codes, and/or cause codes, can be considers risk as related to the formality of trengl analysis

helplful in sorting and evaluating infermation for ~ performance, the identification oftrends,andacl')onstobe

trends. If this information is not available‘in a deficiency =~ taken when potential and adverse trends are found.

database (or similar), then a more detailed review of the .

deficjency reports is needed to collect this data for usein 202 Trend Analysis Staff and Teams

trending. Analysts performing trending should have appropriate
2) Although the primarydriver for trend analysisis  trajning and skills. In addition to understar{ding the

for the discovery of adversetrends, review of data and the trending process and procedures, personnel pdrforming

identification of potential positive trends may aid in deter- trending should have an understanding of the data being

minihg corrective-action effectiveness. trended, corrective action processes, and caus¢-analysis
3) Traditiodally, trend data is based on audit find-  technjques. Skills or training in statistics and $ix Sigma

ings,| corrective-action reports, and nonconformance processes may be useful.

repofts. The review of assessment reports and similar

repdrts-may identify data that could be potential 503 Data Sorting and Categorization

issuds, Such as observations and recommendations that

do not, at the time, meet the definition of a finding/
noncompliance but could provide insight into the imple-
mentation of a program and aid in determining adverse
trends.

402 Data Collection Sources and Methods

Nonconformance reports, corrective action reports,
audit findings, and similar issue systems are the
typical resources of trend input data; however, informa-

149

Trend analysis should be performed on a regular basis,
using consistent staff whenever possible, and supple-
mented as needed by subject matter experts. Considera-
tion should be given to using analysis teams that include
representatives from a standard set of disciplines or
management representatives.

The end result of the quantitative and qualitative
analysis of the data should be the confirmation that an
adverse trend does or does not exist. When an adverse
trend is identified, an analysis of its significance should
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be performed. Trend analysis may also identify potential
trends requiring further investigation or continued moni-
toring.

(a) Analytic tools should be considered and used if
appropriate. These tools include, but are not limited to,
time-based reviews of data, histograms, Pareto charts,
bar charts, statistical control charts, and trend charts.

(b) Trend charts compare the number of events over
time. They could be used to measure the significance of

ASME NQA-1-2019

it is reviewed at the appropriate level; not rolling up
issues to such a high level that an adverse trend could
not be found or so low that trends are apparent every-
where.

Trend program developers and analysts should also
consider the importance of human involvement and
not overly rely on cause and event codes. Human-involved
cognitive analysis should be an important aspect of
trending.

perform nce (errectiveness) 11 4 singie polnt or timne
compared to the past, and to project future performance.
Using a frend chart, the analyst could determine the
impact of actions taken and whether corrective actions
are effectjve. In evaluating trend charts, one must consider
what variables may affect the number of events identified.
If the deflnition of the event is changed or an activity has
been addgd to increase the likelihood of identification and
reporting, the trend results would be affected.

(c) A Bar chart that displays trends by frequency or
quantity,|in descending order, would identify the most
frequent flefects. This chart-type would be used to identify
whether [the Pareto principle is evident in the data. A
Pareto chart would be used to graphically summarize
and disp|ay the relative importance of the differences
between|[groups of data. In a Pareto chart, the analyst
would gfaph the number of items (events, causes
codes, fdcilities/operations/organizations) within a
chosen grouping. Pareto charts could be used to visually
display the major contributor to a grouping and help iden-
tify areaq for further analysis.

(d) Thg data should then be reviewed to determine the
presence|of adverse or potential trends including

(1) repetitive issues, when taken collectiyely;
(-4) indicate a programmatic failure to properly
implement the quality assurance program
(-b) may be precursors for a significant technical
deficiency or problem
(-¢) may reduce the margin of safety;
(-¢) indicate programmatic and/or systemic
issues or|undesirable business/risk
(2) tecurrences of-ah’event, failure, problem, or
adverse fondition thatjinvolves similar tasks, causes,
and/or cprrective, actions that are significant in nature
or are critical tothesuccess of the activity as determined
by management; including programmatic or systemic
conditior]s

504 Trend Significance Analysis

Although analysts may identify adverseror-potgntial
trends as a result of their data reviews, determ]ning
the significance of the identified trendsis important to
help management, and those respansible for corregctive
action plans, to focus the approptiate resources oh the
identified adverse or potentialtrend. Adverse trends
should be reported to management responsible fo the
work process and documented in accordance with the
organization’s corrective action program. Management
should provide oversight of the trending proceps to
assure the proeess-is properly implemented.

600 TREND REPORTING
601 Report Content

Identification of the minimum information to include in
trend reports is important for the long-term continuption
of the trending process. Information on the data usell, the
process used to determine trends, and general notes
(trend determination rationale) on the results of andlysis
is important and should be included in trend repoits so
that future trend analysts have a base to understand past
trend analysis. Minimum information should includg the
data used in the trend analysis, identification of potg¢ntial
trends, identification of confirmed trends, and identjifica-
tion of conditions adverse to quality generated as a rfesult
of trending. Identification of information that warfants
further investigation or continued monitoring sHould
also be considered.

602 Reporting Frequency

The frequency of analysis and reporting should be
based on the size of the organization and the qudntity
of documented conditions adverse to quality or n01con-

(3) dll uua\,\,cptablc Ul ulldtbil d‘UlU pdaticlil (C.g.,
events, incidents, items, activities, processes, or causes)
that is important to the degree that corrective action is
deemed appropriate by management

Root cause analysis tools such as brainstorming, barrier
analysis, and other cause analysis tools may be helpful in
evaluating the data. The analyst should ensure that prede-
fined trend thresholds are used in determining adverse or
potential trends. Analysts or analysis teams should
consider the importance of sorting data and ensuring

150

formances. Some organizations may need to perform
some level of trending on a monthly or quarterly basis,
while other organizations may use a semiannual or
annual frequency to effectively identify potential
trends. Completion of the trending process and issuance
of a trend report annually could be helpful as an input to
the management assessment of the adequacy and effec-
tiveness of the quality assurance program, as required by
Part I, Requirement 2.
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700 RECORDS

In addition to periodic trend reports, the program
should define the records to be maintained that would
be beneficial to personnel performing subsequent
trend analysis, such as identification of potential
trends, adverse trends, and discussion of methods used
to evaluate trends; reference to corrective action docu-
ments; or other actions taken.

PART I1I, SUBPART 3.1-16.2

EFCOG Guidance Document, Development and Use of
Leading Indicators (February 1, 2011)

Publisher: Energy Facility Contractor’s Group (EFCOG)
(www.efcog.org)

INPO 09-011 (September 2009), Achieving Excellence in
Performance Improvement

Publisher: Institute of Nuclear Power Operations (INPO),
700 Galleria Parkway, SE, Atlanta, GA 30339

Casasasinpo.dinfol
C T 7

800 | REFERENCES AND RECOMMENDED READING

DOE|G 120.1-5, Guidelines for Performance Measurement

DOE|G 231.1-2, Occurrence Reporting Causal Analysis
Guide

Publjsher: U.S. Department of Energy (DOE), 1000 Inde-
pendence Avenue, S.W., Washington, DC 20585
(Www.energy.gov)

EFCQG Guidance Document, Contractor Guide for Perfor-
mgnce Analysis, Rev 0, April 8, 2008

NEI 08-02, Revision 3 Corrective Action Processds for New
Nuclear Power Plants During Constntiction
Publisher: Nuclear Energy Institute (NEI), 1207 F Street,
N.W.,, Suite 1100, Washington, D€20004 (wwyv.nei.org)

NSAC 119 (June 30, 1998), Guidélines for Analyzing and
Trending Incidents in Nuclear Power Plants

Publisher: Electric PowerResearch Institute (ERRI), 3420
Hillview Avenue, Palo Alto, CA (www.epri.cdm)
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SUBPART 3.1-17.1
Implementing Guidance for Part |, Requirement 17: Quality
Assurance Records

100 GENERAL

This Spbpart provides nonmandatory guidance on
records ps specified in Requirement 17 of Part I for
records thatare generated and maintained in an electronic
format 4s addressed in Subpart 2.17. Management
controls §hould address how records are identified, gener-
ated, authenticated, stored, maintained, and retained per
an establlished records program. Organizations that
generate|and maintain quality assurance records in an
electroni¢ format should develop controls and associated
procedurgs that address the unique capabilities and re-
quiremenyts of this technology. See Subpart 3.1-17.2 for
electronif record processing guidance.

If initials or codes are used for identification, then a
system should be established to ensure traceability to
the authenticating individual or.-oxganization| The
records program should provide methods for authenti-
cating copies of original records when the original
record is contaminated or lost.arid a copy of the original
record is available.

103 Indexing

A cataloging sclieme should be developed that
index of information about each record that will gid in
retrieval of'the record and associated relevant reteption
information: The indexing can take many forms, incliding

IS an

directories or listings. Indices should identify summary
101 Generation of Records infermation for the records, such as the associated
) . item or activity, title or description, originating indivjidual
Documents produced in or tran.sformed to electroplc or organization, retention period (lifetime or nonpgrma-
format thould be processed in accordanc-e with nent), location, and the media used for retention. For
Subparts| 2.7 and 2.17. Documents Fhat are designated nonpermanent records, the period of retention siould
to become records should be legible, accuratejland be defined.
completgd appropriate to the work accomplished so
that they| can be read, understood, and traceable to the 104 Corrected Information in Records
associatdd items or activities. Documents\produced in
or transfgrmed to electronic format should be processed When records are corrected, corrections should in¢lude
in accordlance with a defined pro¢éss’with software the date and identification of the person authorizg¢d to
meeting fuality assurance requir€ments commensurate issue such corrections.
with the [software use.
Electrdnic records system$ may be used to index and 105 Storage
store eleftronic records butiis not limited to electronic A written storage procedure should be prepared and
metadatd. The records-system content may contain an  responsibility assigned for the implementing proceflure.
image i a sustainable format, e.g., Tagged Image Storage procedures are suggested that include
Format ([TIF), Pottable Document Format (PDF), or an (a) adescription of the storage facility and/or elecfron-
electronic address of the location where the image is ic records system
stored. Qontrols should be in place to ensure that the (b) the filing methodology to be used
record systém is maintained {e)-amethodforverifying that the recordsreceived are

102 Authentication of Records

Statements of authenticity, handwritten signatures,
electronic signatures, or any other means that ensures
traceability to a specific individual or organization of
authentication and associated date are acceptable
methods of authentication, such that the authentication
provides positive identification to the individual or orga-
nization.

152

in agreement with the transmittal process and that the
records are legible

(d) a method of verifying that the records are those
designated

(e) therules governing access to and control of the files

(f) a method for maintaining control of and account-
ability for records removed from the storage facility or
electronic records system


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

(g) a method for filing supplemental information and
disposing of records thathave metretention 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

(b) prevention of damage from environmental condi-

PART III, SUBPART 3.1-17.1

(a) ASME Boiler and Pressure Vessel Code require-
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

110 Record Destruction

Records may be destroyed once all retention require-

tiong
(c)
(d)
pers
prot
acces
natig
(e}
tion
0]

ensu

manufacturer’s recommendations on storage
measures to preclude the entry of unauthorized
bnnel into the records system or storage area for
ection from larceny or vandalism may include
s lists, locked entry, attendant security, or a combi-
n of these measures

measures for replacement restoration, or substitu-
pf lost or damaged records
inspections of records to detect deterioration and
e sustainability

107 |Facilities and Containers

Current industry practices identify the use of two
methods of providing storage facilities, single or dual.

(a) Single Facilities and Containers. NFPA-232 provides
a sefl of methods that may be used for the storage of
recopds in vaults, file rooms, or records protection
contginers. Where file rooms are used, an exception.to
NFPA-232 should be applied to permit forced air circula-
tion $ystem to be used, provided it is dampered in<accor-
dancg with the room rating.

(b) Dual Facilities. If storage at dual facilitiésfor either
physijcal or electronic records is provided,‘the establish-
menf of sufficiently remote storage faéilities depends on
the type of hazard, such as earthquakes, fires, tornadoes,
loss pf power, etc.,, and the probability for occurrence of
thes¢ hazards.

108

A
reco
Reco,
tion
desig

Retrieval

key function of a_records system is to ensure that
rds are refrievable through their life cycle.
rds maintained at a Supplier’s facility or other loca-
should tbéaccessible to the Owner, Purchaser, or a
nated alternate.

ments are met and in accordance with the records
program, which should contain a record retentipn sched-
ule, procedural guidance for obtainingfinal disposition
approvals, and final record disposition me¢hanisms
commensurate with the actualyfecords index and
computer program used.

The records program should-have a means td
the destruction of specifiedinformation in the ca
seeable, pending, or actualblitigation or governm
tigation, commonly referred to as a legal or litiga

A process should be established to destroy 1
document required approvals, such as departme]
legal reviews, ‘business needs, and the destruc

suspend
Ge of fore-
ent inves-
tion hold.
ecords to
ht owner,
ion.

200 LIST OF TYPICAL LIFETIME RECORDS

The following is a list of typical lifetime recqrds cate-
gories and example record types or titles contairfing infor-
mation meeting Part ], Requirement 17. Other regcords are
also listed in Part I sections. The nomenclaturg¢ of these
may vary.

201 Design and Safety Basis Records

(a) applicable codes and standards used in

(b) computer programs or corresponding 1
tical model

(c) 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 re

(1) stress reports for code items

(m) systems descriptions

design
hathema-

ports

109 '‘RecordsTransfer-to-Owner-orPurchaset

Records accumulated at various locations, prior to
transfer, should be made accessible to the Owner or
Purchaser directly or through the procuring organization.
For records transferred to the Owner or Purchaser, it is
recommended that the Owner or Purchaser inventory the
submittals, and acknowledge receipt.

Prior to transfer of the Supplier’s records, the Supplier
should consider the following:

153

(n) systems process and instrumentation diagrams

(o) technical analysis, evaluations, and reports

(p) software evaluation reports and acceptance test
plans and reports

(q) computer program verification and validation data

202 Procurement Records

(a) procurement specifications
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(b) purchase order and contracts (unpriced) including
amendments
(c) evaluated supplier listing

203 Manufacturing Records

(a) applicable code data reports
(b) as-built drawings and records
(c) Certificate of Compliance

(d) inspection and test data

ASME NQA-1-2019

(h) pressure test results (hydrostatic or pneumatic)
(i) safety valve response test procedures
(j) NDE final results or review/evaluation results

204.4 Electricaland 1 & C

(a) cable installation procedures and results; pulling
tension data, separation data, splicing procedures, and
terminating procedures

(b) certified cable test reports

(e) heat treatment records

(f) locqtion of weld filler material

(g) mdjor defect repair records

(h) nopconformance reports

(i) performance test procedure and results records
(j) pipf and fitting location report

(k) pré¢ssure test results (hydrostatic or pneumatic)
(1) NDE final results or review/evaluation results
(m) welding procedures

(n) welder qualification reports

(o) cettified material test report

204 Ins
204.1

(a) ch

(b) cor
and charts

(c) concrete placement records

(d) ingpection reports for channel pressure tests

(e) material property reports

(f) pil¢ drive log and load test reports

(g) procedure for containment vessel pressure(proof
test and |eak rate tests and results

(h) reports for periodic tendon inspection-and testing

(i) subsurface investigation results

(j) embped as-builts

fallation Construction Records

Civil

bck-off sheets for tendon installation

icrete design mix reports, cylinder test reports,

(b) heat treatment records

(c) NDE procedures

(d) mdterial property records

(e) NDE final résults or review/evaluation results
(f) weld location” diagrams

(g) wdld procedures

(h) wdlding qualification

(c) relay test procedures

(d) voltage breakdown test results on liquid insulption

204.5 General

(a) as-built drawings and records

(b) final inspection reports and. keleases

(c) nonconformance reports,.causal analysis
trending

(d) specifications and drawings

(e) construction recotds

and

205 Preoperational’and Start-Up Test Recorgs

(a) power source procedures and results

(b) finalsyStem adjustment data

(c) pressure test results (hydrostatic or pneuma

(d) initial start-up heat procedures and results

(e). initial reactor/facility loading data, test procedures,
and results

(f) instrument AC system and inverter test proceq
and reports

(g) on-site emergency power source energizing p
dures and test reports

(h) facility load ramp change data

(i) facility load step change data

(j) power transmission substation test procedure
results

(k) preoperational test procedures and results

(1) primary and secondary auxiliary power test p
dures and results

(m) reactor/facility protection system tests and r¢

(n) start-up logs

(o) start-up test procedures and results

(p) station battery and DC power distribution
procedures and reports

(q) water chemistry report

tic)

ures

Foce-

5 and

Foce-

sults

test

204.3 Mechanical

(a) cleaning procedures and results

(b) code data reports

(c) installed lifting and handling equipment proce-
dures, inspection, and test data

(d) lubrication procedures

(e) material properties records

(f) pipe and fitting location reports

(g9) pipe hanger and restraint data
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206 OperationRecords

(a) records and drawing changes identifying facility
design modifications made to systems and equipment
described in the Final Safety Analysis Report

(b) new and irradiated fuel/nuclear material inven-
tory, fuel/nuclear material transfers, and assembly
fuel/nuclear material-depletion history records

(c) off-site environmental monitoring survey records

(d) spent fuel/nuclear material shipment records

(e) facility radiation and contamination survey results
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(f) radiation exposure records for individuals entering
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 alimited number of tran-
sients or cycles

(i) training and qualification records for current
members of the facility-operating staff

(w) fire protection records

(x) nonconformance/corrective action reports

(v) facility equipment operations instructions

(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 appli-
cable to structures, systems, or components

(cc) evaluation of results of reportable safety concerns

() T=SeTvite MSpection Tecoras

(k] records of reviews performed for changes made to
procgdures or equipment, or reviews of tests and experi-
ments

(D] surveillance activities, inspections, and calibrations
requjred by the technical specifications records

(mM) records of reactor/facility tests and experiments

(n] changes made to operating procedures

(o] low-level radioactive waste shipments records

(p)] sealed source leak test results

(q) records of annual physical inventory of all sealed
sourfe material

(r) logs of facility operation covering time interval at
each|power level

(s)| records and logs of maintenance activities, inspec-
tiong repair, and replacement of principal items of struc-
tureq, systems, and components

(t)| water chemistry reports

(u) operational, shift supervisor, and control room logs

(v)] event reports

a5 TequiTed by Tegutations
(dd) annual environmental operating report
(ee) annual facility operating plan
(ff) records to support licensing condition§ such as
safeguards and special nuclear material accountability
(gg) results for in-use testing

207 Decommissioning and Destruction

(a) radiological survey results prior anfl during
destruction
(b) waste container inspection and test rep¢rts
(c) waste packing inspection results
(d) nonde€structive assay results for processed waste
(e) nonconformance reports
(f) waste form documentation and compliange certifi-
cation
(g) waste labeling and tracking
(h) waste management record
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SUBPART 3.1-17.2
Implementing Guidance for Part |, Requirement 17: Quality
Assurance Records, Electronic Records

100 GENERAL

This S
records,
generate
addresse

Organi
ance rec
controls
unique c4

ibpart provides nonmandatory guidance on
hs specified in Part [, Requirement 17 that are
d and maintained in an electronic format, as
 in Subpart 2.17.

vations that generate and maintain quality assur-
brds in an electronic format should develop
and associated procedures that address the
pabilities and requirements of this technology.
Electronif record controls should address how electronic
records gre identified, generated, authenticated, stored,
and maintained per the required retention schedule.
Subpart 3.1-17.1 also includes standard record processes
that apply to all records regardless of format or medium
and shoulld be used in conjunction with this Subpart."

101 Definitions

The fo
uniform
used in t|

lowing definitions are provided to ensuré.a
understanding of unique terms as theytare
his Subpart.

electroni
process, g
orothern
the inten|

c signature: an electronic sound, ‘symbol, or
ttached to or logically associatedwith a contract
ecords and executed or adopted by a person with
L to sign the record.

sustainalj
meets as

le format: computer program file format that
many of the following criteria as possible:

(a) puplicly and openlysdocumented

(b) nohproprietary

(c) widlespread use

(d) se%—documenting

(e) cap be epened, read, and accessed with readily
available

(f) lon

Examples of sustainable format are Tagged Image
Format (TIF) or Portable Document Format (PDF).

1 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.

200 AUTHENTICATION OF RECORDS

Provisions for the authentication ofseléctronic re
should provide for the use of autonfated systems fo
identification and signature recognition of the pers
performing the record authentication.

ords
r the
nnel

201 Electronic Signatures

If electronic codes-or user account information|(e.g.,
username and password) is used for identificaltion,
controls should, be’established to ensure traceability to
the authenticating individual or organization. Consiflera-
tion should be given to periodically requiring the estab-
lishment of new user passwords. Methodg for
authenticating electronic records should meet applifable
regulations and laws, such as the U.S. eSIGN law,®|with
electronic methods documented in applicable procgsses.

Electronic signatures based on biometrics should have a
documented process to associate the initial bionjetric
capture to the individual.

Electronic signatures that are not based on biomg¢
should employ at least two distinct verification co
nents, such as user identification and password. Electfonic
signatures based upon biometrics should be controlled to
ensure that they cannot be used by anyone other thapn the
legitimate owners.

Digital signatures with public/private key techn¢logy
are acceptable. Appropriate digital signature certificate
authority use, unique user identification, informfition
technology infrastructure, and file security contrgls to
invalidate signature on change of file content are reqyired.

The integrity of the records in the new system or mpedia
should be verified. It is recommended that a not dasily

trics
mpo-

tools alterable format be used to ensure that the content,
bevi f n rt is favorabl intai i with

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 reper-
formed.

3 Electronic Signatures in Global and National Commerce Act, Public
Law 106-229.
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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.

ale( 0 ne g 0 d (1 ' 0 d
This fan be accomplished by developing a naming scheme

PART I1I, SUBPART 3.1-17.2

Verification should include reviews of the page, para-
graph, and individual record configuration to ensure such
information adequately represents the original document.
This also applies to the situation where an electronic
record is the original. When the conversion involves an
electronic migration, a statistically valid sample set
should be selected for verification purposes. Any recog-
nized sampling standard that provides requirements for
inspection and acceptance sample size may be used as a
' rtt pITTET Mpte setvertficgation plan.
()

Dd O e develop O ple Ve

To prevent data corruption or loss during the-c
process, the records program owner shoild approve any

folddrs and CDs) that are used to store the electronic data. changes to the database context or structure.
301 |Electronic Records Systems 303 Indexing Records
Thie electronic records system consists of an electronic Electronic records should beindexed to provifle for the
database and digital repository with the functionality to timely retrieval of the eCord. Organizations should
creafle and maintain human-readable, formatted electron- develop and document &xtérnal and/or internal indexing
ic retords and metad.ata. . methods using standard nomenclature for the index
Copntrols should be in place to ensure that the electronic system(s).
records system establishes and maintains the electronic External indéxing includes the labeling of records
recofd content, cor.1text, a.nc.i StI‘.uCtL.lI‘e. ) stored oncexternal off-line media. External|labeling
(a] The contentis the digital file (image, text, graphics) should be’/déveloped and attached to the mefdia used.
in a pustainable format. o . For example, magnetic tapes should include the recording
(b} The context 1S the meta.data held'w1th1n the file, density, number of tracks, block size, types of internal
such|as the actual file properties, data fields, or tagged labels, and if the tape is part of a multi-reel sef. Internal
,ﬁeld - The record file context may also be r.epresented indexing of electronic records should enable the user to
n th'e database tal.)le properties as data fields 'when identify and access a specific record by using s table of
the file lacks the rich metadata structure (e.g., imagg contents, directory, metadata (e.g., record iglentifier,
scanf) or the .records ?}’S_tem does not have robrst key word, etc.), or other index strategy. In some cases,
contgnt searching capab111t1e§. . . the index may be automatically created by thg system,
(c)} The structure is the file functionality needed to while in other cases, the originator may generhte it.
properly convey the content and context into*a human-
readpble form and format. . . 400 RECEIPT CONTROL OF RECORDS
Elgctronic mail may be used as a quality record if the
controls provided in this Subpart are utilized. Electronic Part [ requirements for receipt controls rempin appli-
mail phould be traceable to the subjéct of the record, origi- cable for electronic records; however, additiondl transfer
natof, recipient(s), and date 6f origination. The informa- processes utilizing automated methods may also be
tion ¢ontent and metadata.contained in the electronic mail utilized.
are dcceptable as a recerd; provided that the electronic The records submittal and receipt proces$ may be
maill system prevents' unauthorized alterations or entirely electronic using, but not limited to, the following
chanjges. Correctiohs to e-mail should be processed in methods:
the 4ame manner as the original and should amend/ (a) record-by-record processing using humah interac-
supplementqtlie’original record. tion to place records into records system whpre some
indexing functions are automated
302 [Conversion of Media (b) record-by-record processing using computer
progranT o arsfer basedon l.umplcduu ofsoutce docu-

Conversion of a record from one media type to another
should include verification to ensure that content, context,
and structure are maintained. The conversion process
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 conver-
sion may include methods for converting scanned text to
searchable formats (e.g., optical character recognition).
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ments 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 and

ASME NQA-1-2019

Remote 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 stan-
dalone processing systems that are not accessible through
a local area network or internet hub.

503 Temporary Storage

receipt sjtoutdbe developed T accordance witit estan-
lished software quality assurance procedures.

500 STORAGE

Dual sforage is suggested and, in accordance with
Requirement 17 of Part I, requires duplicate media or
systems [remotely located from each other such that
one evept does not destroy both simultaneously.
Storage |of electronic records, in accordance with
Subpart 4.17, requires both media and compatible proces-
sing systgms. The media containing the electronic records
and compatible processing systems access should trans-
late the 1lecords into an appropriate retrievable, legible,
and sustdinable format. A typical processing system may
consist of a computer and its associated software.

The tyges of media utilized for electronic record storage
should bq identified in the records management program.
The selegtion of the storage media should consider the
record r¢tention, shelf-life, or operational duration of
the medip and manufacturer’s recommended qualified
life. If a pingle storage method is utilized, then all.éf
these stafements apply, with the exception of an additional
location.

501 Environmental Considerations

The fa
system h|
the requi

ility structure containing the(electronic record
hrdware and infrastructure . should conform to
rfements of NFPA 75, Standard for the Fire Protec-
tion of Infformation Technology.Equipment. Appropriate
environnpental controls should be established for each
type of ellectronic mediatp prevent damage to electronic
media frqm environméntal conditions, such as light, heat,
humidity} or electromagnetic fields. Recommendations
from the|mediasmanufacturer should be considered in
establishing-environmental controls. All electronic
processingisystems should also have power isolation

ht17
dsin
Kam-

Temporary storage as defined in Part I, Requireme
is still applicable and may be used for electronic recot
order to meet various conditions that occur¢Some ¢
ples include, but are not limited to, the fellowing:

(a) Removal of portable media from,primary st
location to another location where access to pri
storage is not available for storage during use. R4
to primary storage is expeltéd upon completi
temporary use.

(b) Duplication of primary electronic record syjstem
content to establishxa second repository should an
event occur on one of the dual locations. This cou|d be
any type ofloss.orsystem/hardware/facility mainterjance
that renders ¢hat location unacceptable for use.

Temporarty storage media and systems for elect
records’should address actions to limit exposu
computer program viruses and inadvertent alterat

rage
mary
turn
n of

Ffonic
e to
on.

504 Portable Electronic Media

The degradation of portable electronic media vari
type of media and may start immediately after man|
ture. Electronic records should be migrated onto
media before the manufacturer’s recommended u
life is exceeded.

Two sets of electronic records should be maintain|
ensure timely recovery in the event they are damag
lost. These sets may be established in processing sy
installed on separate servers, standalone comgp
program platforms, off-line storage, or in a remoy
media format.

es by
ufac-
new
seful

ed to
bd or
tems
uter
Fable

600 ACCESS CONTROL AND RETRIEVAL

Maintaining records in an electronic format en
users to retrieve records more efficiently. A red
system should provide searches of some or all met
fields and may also provide for content search of the g

hbles
ords
data
ctual

devices tommimmmizetheTiskof ddludgt—: from vulLdgc
surges, spikes, and other power-line disturbances.

502 Facility and System Access

The level of user access and security of the compatible
processing systems may also impact the required controls
for the storage of electronic records.

Controls for remote access, local access, and secure
processing systems should be established to prevent
the alteration, damage, or loss of electronic records.
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text of the record.

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 infra-
structure 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., confiden-
tial, 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
for

it access to only those authorized personnel that
understand the records integrity requirements.
Deletion rights should be extremely limited and
ly controlled to preclude unauthorized or inadver-
deletion of the record. Deletion actions may be
ced by the server device type (write only format)
ip system security controls.

700 |DISPOSAL OF RECORDS

Part I, Requirement 17 of this Standard establishes
recofd retention and does not mandate disposal of the
recofd. In consideration of quality records requirements
of this Standard, there is no requirement to include
complete erasure and disk destruction. The electronic
deletion and, therefore, the deletion of the record.in
the electronic records system is satisfied by a simple dele*
tion pction in the associated computer program.

In|consideration of legal implications and-record
discqvery rules, the deletion action should enferce stan-
dardp that permanently remove the record\from the elec-
tronic records system such that thewecord cannot be
reprpduced from the electronic reeord’ system.

Guidance stated in regard to record’disposal reflects the
minifnal standard requirements and provides additional
optignal guidance, where specifically noted, to reflect the
overall records life cycle,degal considerations, and storage
limithtions.

PART I1I, SUBPART 3.1-17.2

should also factor in the method and extent of record
removal as the system design capabilities may lengthen
the destruction time frame.

(e) Electronic record deletion typically consists of the
following methods, depending on the computer program
system design limitations, and is acceptable in meeting
quality assurance record disposal.

(1) Deletion of the index entry and record content.
This method requires documenting the records destroyed
d.

(2) Deletion oftherecord content only withfthe index
remaining and data fields indicating.the deptruction
status. This method can rely on the,indéx metadata to
track the deletion status.

701 Guidance Factors

The following are guiddnce factors in both t
assurance requirement and additional legal exp
exceeding the requirements of this Standard but
a realistic process:

(a) Magnetic drive-stored records should be ¢
by either

(1) deléting the content files using an 3
erasureprogram.

(2) deleting the pointer to the content
subsequently destroying the magnetic drive afte transfer
to a new drive has been verified. This methofl may be
required for WORM-type (Write-Once, Read-Many)
drives and records systems lacking a fulll erasure
method. This method also requires a detailed filg transfer
to the new media to ensure deleted content is ot trans-
ferred.

(b) Portable electronic media should be des
physically destroying the media via burning, shr
other approved methods.

(c) Storage media previously used for e
records containing sensitive or proprietary inf
should not be reused.

(d) A confirmation report may then be gengrated to
verify that all records scheduled for destruction were

e quality
pctations,
broviding
lestroyed

pproved

file, then

royed by
dding, or

ectronic
ormation

If fhe records are$d be disposed following end of reten-  indeed destroyed. A search sampling and disk|sampling
tion, |then the following guidelines may be applied: can then be implemented as arandom check to efsure that
(a) Electr@ni¢ records should be destroyed in accor- the deleted electronic files no longer exist.
dance with-thé records program, records retention re- Refer to National Institute of Standards and Tqchnology
quirgments, and established procedures for such actions. Spe.ci.al P.ublication NIST SP 800-88, Guidelines for Media
(b)_The destruction process should include reviews by __Sanitization.

the responsible records organization and affected depart-
ments 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
suspend 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
when possible and practical. The electronic destruction

159

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 usable. Media and electronic record systems intended
for storage of electronic records should be tested prior to
use to ensure that it is free of errors, defects, and corrup-
tion.
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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 I, Requirement 17 requires maintenance of
records. i i
integrity|and record recovery processes fall under the
maintengnce area but are specifically discussed in this
Subpart o emphasize the additional guidance provided.

Procespes should be established to address all ranges of
normal system anomalies and major events that could
cause data loss, corruption, or complete system failures.

The following two methods will typically exist:

(a) bagkup system or process

(b) redord system recovery plan

The bafkup system or process should be established to
periodically capture the data and content such that any
system anomaly can be reconciled from a prior date/
time. Mahy forms of data corruption are possible due

ASME NQA-1-2019

to user interactions (intentional or otherwise), computer
program bugs, or hardware malfunctions. Resolution of
data problems may require use of data from a previous
date to correct the problem. The data corruption 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-
lished to address a major malfunction of one part of the
nline
pbma-
ns to
able.
thod,
buter
very.
very
stem
meet
tem.

ECOTdS SYSTem W ET 10

the records system. The redundant storage may)be’o
(cold or hot site) or offline storage and may.be aut
tically and readily available or may require interactid
transfer the system for use. Any combinatienis accepf
The key parameter is to establish the, fecovery me
time frame, personnel actions, hardware, and comj
program requirements needed to perform the reco

Both the backup process«and’record system rec
process should be exercisédperiodically to ensure sy
capabilities are adequate(for the system in use and
the time frame and risklevel for the content in the sy

160
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SUBPART 3.1-18.1
Implementing Guidance for Part |, Requirement 18: Audits

100 (GENERAL

This Subpart provides nonmandatory guidance on
quality assurance audits as specified in Part I, Require-
menf{ 18.

200 (AUDIT ADMINISTRATION
201 (Purpose

Qality assurance audits should be performed to

(a] determine the status, adequacy, and implementa-
tion |effectiveness of the quality assurance program
that has been developed and documented

(b] verify by examination and evaluation of objective
evid¢nce whether quality assurance program elements,
items, processes, work areas, or records, as appropriate,
confgrm to specified requirements

(c] evaluate the effectiveness of the organizational
controls and verification activities, as directed by manage*
men{

(d) evaluate strengths and weaknesses of\work
processes, process monitoring, and process control
systdms

(e] determine whether the work processes and control
systdms are effective in producing a.product of desired
quality

(f)| provide management withJan evaluation of the
perfgrmance of the product to specified requirements

(g} evaluate problems 'and errors in work process
execlition that will affect specified product performance

(h] evaluate management effectiveness in responding
to independent audit results
(i)| report auditresults to all levels of management who
shou]d be infotmed and who should take corrective action

()| verify-that corrective action has been planned,
initigted,wor completed

~

(c) identification of audit personnel and, thejr qualifi-
cations

(d) provision for reasonable and timely acceds of audit
personnel to facilities, documents, and* personijel neces-
sary in the planning and performance of the apdits

(e) methods for reporting audit results to repponsible
management of both the audited and auditing prganiza-
tions

(f) provision of access by the auditor(s) to|levels of
management of the\auditing and audited organizations
that have the responsibility and authority fo assure
corrective action

(g) methods for verification of effective cprrective
action en‘a timely basis

203 Frequency of Audits

Auditing should begin as early in the life of the gctivity as
practical and should be continued at intervals donsistent
with the schedule for accomplishing the activity.

Frequency of regularly scheduled internal and external
audits should be commensurate with the status and
importance of the associated activities and based upon
annual evaluations of all applicable and active |elements
of the quality assurance program. These evdluations,
whether conducted separately or via audit$, should
include an assessment of the adequacy and |effective
implementation of the quality assurance program
based upon review of such information as the following:

(a) previous audit results and their dispositions

(b) internal and supplier documents and recqrds, such
as nonconformance reports, corrective action reports, and
their dispositions

(c) independent information (e.g., from |external
sources such as generic experience of the nuclear|industry,
ASME, peer organizations, and regulating bodigs)

(d) supplier histories for similar products or services

202 Elements

Elements of audits administration should include the
following:

(a) a management policy statement or procedure that
establishes organizational independence and authority of
the auditors and commits the organization to executing an
effective audit system

(b) resources, funding, and facilities to implement the
audit system

(e) changes In responsibilities, resources, or manage-
ment

204 Shared External Audits

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
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whom the audit was conducted. Each Purchaser relying on
the results of such an audit remains individually respon-
sible 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

ASME NQA-1-2019

and education. Personnel assigned to audits should be
sufficiently independent and not auditing work they
have performed or for which they are directly responsible.

(a) Where a QA auditor is involved in review or devel-
opment of procedures, process sheets, or other quality
documents, that individual may subsequently auditimple-
mentation of those quality documents but would not be
sufficiently independent to audit the adequacy of those
quality documents.

assurande program prior to awarding a contract or
purchase|order

(b) wHen, after award of a contract, sufficient time has
elapsed fpr implementing the Supplier’s quality assurance
program pnd it is appropriate to determine that the orga-
nization is adequately performing the functions defined in
the qualify assurance program description, codes, stan-
dards, and other contract documents

(c) when significant changes are made in functional
areas of the quality assurance program, such as reorga-
nizations| process control changes, mission or work scope
changes, jor procedure revisions

(d) wHen it is suspected that the quality of a product is
in jeoparfy due to deficiencies in the quality assurance
program

(e) wlien a systematic, independent evaluation of
program |effectiveness is considered desirable

(f) whlen it is necessary to verify effectiveness of
required |corrective action

(g) wHen it is directed by management

206 Audit Equivalents

Audit dgquivalent activities such as independentassess-
ments and technical surveillances may be used\to satisfy
part or al of an audit requirement provided

(a) they each meet the requirements for a quality
assurance audit as defined in this Standard

(b) thgy are reviewed and approved for such use by the
organizafion responsible for qdality assurance audits

300 PREPARATION FOR-AUDITING

301 Team Selection-and Assignment

Prior t¢ assigningpersonnel to perform audits, manage-
ment shguld_determine that the individuals have the
experienfe\or training commensurate with the scope,

(D) Audits of the QA functon may be performed bylindi-
viduals from the same organization provided they-atfe not
auditing their own work or work for which\jthey are
directly responsible. The following are examples gf ac-
ceptable methods.

(1) use of personnel in one sectiorfor function
quality assurance organization to.audit other sectio
functions

(2) use of appropriately 'qualified personnel
non-quality assurance‘ovganizations to audi
quality assurance organization

(3) use of a Lead Auditor from other company
(e.g., sister divisions) to audit the quality assurance
nization

(4) use.ofa Lead Auditor from corporate head
ters qualityorganization to audit the quality assutfance
organization of a subordinate company unit (which
repo¥ts to the headquarters quality organization manage-
ment)

(c) Audits of the QA function may be performgd by
outside organization, e.g. a contractor or qualiified
auditor(s) from another company(ies). For subsedquent
audits of QA, care should be taken to assure that the|indi-
viduals are not auditing their own work. The following are
considerations:

(1) Ifanauditor performs an audit of an organiz
that includes the audit program, that same indiv|
should not perform the next audit of that organiz
if the audit program cannot be adequately evaly
without including the audit previously performe
the auditor.

(2) 1f an audit program can be adequately evaljated
without including the audit previously performed by the
auditor and that audit is specifically excluded from the
audit scope, then that same auditor may perform the
next audit.

(3) For team audits, it is acceptable for the $ame

f the
hs or

from
the

Linits
brga-

juar-

htion
dual
htion
ated
d by

complexity, or special nature of the activities to be
audited. The recommended practice is to include technical
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
corresponding activity of another unit or department.
In selecting personnel for audit assignments, considera-
tion should be given to special abilities, specialized tech-
nical training, prior experience, personal characteristics,
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dudil, LCdlll llltlll‘UUlb LU pPdl LiLideU ill L‘llU IITAL lelt,
provided a different auditor is assigned to audit the
audit function or the previous audit performed by that
team is excluded from the audit scope. If the previous
auditisincluded in the auditscope, the individual assigned
to audit the audit function should be either an individual
who did not participate on the previous audit team or an
individual who participated on the previous audit team
but was neither the Lead Auditor nor the individual
who audited the audit function.
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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 policies,
procedures, standards, instructions, codes, regulatory re-
quirements, and prior auditreports, should be made avail-
able for review by the auditors. During the planning phase
of the audit, particular attention should be directed
toward a i i

emphasis should be on the selection of the product to
be eyaluated and the performance criteria or metrics
used| to determine the capability and stability of the
worl processes that produce this product. Risk relative

PART III, SUBPART 3.1-18.1

When an audited organization holds a current NQA-1
QAP certificate (e.g., ASME) that is recognized by the audi-
tor’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.

and available work process flowcharts. Checkligts should
include a brief description of the investigativge method
necessary to gather information related to the perfor-
mance criteria. Past and currentperformande results
on items and work processes ‘should be consjdered in
developing audit checklists: Checklists are guidance
and may be expanded or«endensed during audit perfor-

tou avallabllllt-y and unreliability of product appllcatlc.)ns mance as circumstaneeSwarrant.
shou]d prevail in the product selection. Product selection
is uspally dependent on the following key factors: 303 Audit Notification
(a] importance of intended function(s) of the product
(b) complexity of product attributes required to Involved ofganizations should be notified of 4n audit a
perfqrm functions reasonable\time before the audit is to be pdrformed,
(c] skill or complexity of work processes that impart ~ €Xcept for unannounced audits. This notffication
thesé attributes shouldybe in writing and include such information as
(d) capability of evaluating or inspecting work  thescope and schedule of the audit and the pames of
procgsses the auditor, audit team leader and team members, if
. o ] known. For unannounced audits, prior agieements
30R.3 Product Experience. Organization or industry>;* chould be reached by the parties involved.
expdrience with a product’s performance should-be
consjdered in selecting it for audlt.lng. Informatlop on 400 AUDIT PERFORMANCE
past| performance may be obtained from\juarious
sourfes, such as audit and assessment reports, plant 401 Pre-Audit Conference
operption and maintenance records, trend_data, equip-
ment histories, personal knowledge, and ‘external infor- A pre-audit conference should be conducted| with the
matjon, including regulatory<agency notices. management of the organization to be aud]ted. The
Nongonformance reports, inspection results, customer purpose of the conference should be to coiffirm the
complaints, and warranty claims are other sources of audit scope and planned dates, meet counferparts,
inpu : Product performance information may be useful dlSCuSS the Sequence and duratlon Of the aud t, set the
in d ermining Wthh technical and quahty requirements time fOI‘ the pOSt'audlt COl’lfeI‘el’lce, and eStathh Channels
are njostimportant to achieving satisfactory performance. of communication. During the conference, there fhould be
. an agreed-to agenda for the audit.
30R.4 ProcessEffectiveness. When auditing a process,
flow¢harts are valuable information sources. The selected 402 Methods
processes, itef/characteristics, and performance criteria ] ] ]
should be discussed with those responsible for the tech- Audits should be performed in accordance(with the
nical| reguirements audit plan using the following methods:
) (n) rnvinurnfﬂnrllmnnfnfinn,inr‘]ndihgprnr‘a ‘]uresand

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 influence on
item performance. For example, the audit may focus on
product manufacturing processes, such as a critical
assembly technique. Conversely, if a specific process is
routinely inspected and has a stable performance
history, the process may not need to be evaluated
during the audit.
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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 qualification
records where special skills are required
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(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

403.1 Evaluation. Audit team members or auditor

ASME NQA-1-2019

500 REPORTING

The audit report should be issued within a reasonable
time following the audit, usually 30 days. The audit report
should include a requested date for a documented
response by the audited organization. The audit report
should be distributed to responsible management of
both the auditing and the audited organizations.

The audit report should express the audit results in
terms of how well the andit ohjectives were satisfied

should rgview and evaluate product and process docu-
mentatign. Auditors should interview workers and
observe [the actual work process and evaluate them
against r¢quirements and performance criteria. Complete
and accufrate understanding of the product or process
being invgstigated is best achieved by open and objective
interactign with the audited organization representatives.
Potentialjareas for process improvementidentified during
the auditf should be noted and discussed at audit team
meetings|and reported to management.

403.2
member
item or
that the a
nization 1
behind th

Problems and Errors. When an auditor or team
finds a systemic or technical problem with an
he outcome of a work process, it is important
uditor or team member inform the audited orga-
epresentatives so they may investigate the facts
e problem.

404 Post-Audit Conference

At the
should b
ment of t
and clari
ment be 1
ence.

ronclusion of the audit, a post-audit conference
held by the auditor or audit team with manage-
he audited organization to present audit results
y misunderstandings. It is desirable that agree-
eached on audit results at the post-audit,confer-

and if the performance requirements were met. I, pddi-
tion to audit findings, audit results should ‘indlude
observed good practices, strengths, and wéaknesses.

600 RESPONSE

Management of the auditedserganization shjould

respond to the report hy/the requested date.
Subpart 3.1-18.2 of this Standard provides guidance
for response content.
700 FOLLOW-UP ACTION

Follow-up actioh 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

Subpart 3.1-18.2 of this Standard provides an example

of one acceptable approach for follow-up actions.

164
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SUBPART 3.1-18.2
Implementing Guidance on Classification and Handling Audit
Issues

100 (GENERAL

Thiis Subpart provides nonmandatory guidance for clas-
sifyihg and handling issues that are found during the
courfpe of an audit as indicated in Requirement 18 of
Part [, based upon lessons learned and industry experi-
ence

200

Ay
audit
isolal
dard

INTRODUCTION

ditors identify a variety of issues while performing
s. These issues can vary in significance from minor or
fed deviations from established performance stan-
5 to significant safety issues or major breakdowns
in the QA Program. On the opposite end of the spectrum,
the iysues may include examples of strong performance.
Thiis guidance provides an acceptable approach to clas-
sifying and handling various audit issues and the rationale
or logic for applying these different classifications.
Other approaches are equally acceptable, stuch as
ing conditions adverse to quality that wereidentified
ing the audit into a corrective action gystem, where

ing and handling audit.issues, the approach should be
ented in implementing procedures.

300 |CLASSIFICATION OF ISSUES

THe terms\finding and observation as used in this
Subpart‘fall under the more general term of finding as
defirled’and used in Part I. The various classifications
are discussed in order of significance.

301 Finding

Afindingis any defect, characteristic, noncompliance, or
activity that is a condition adverse to quality of products
and/or services, and could have a credible impact to the
intended function of the product and/or service. A finding
also includes an undesirable or abnormal pattern of
events, conditions, and programmatic issues, such as

165

failure to implement any aspect of an.apprfoved QA
Program. See Subpart 3.1-16.1, para. 302 for clagsification
of conditions adverse to quality.as’to significance.

The auditing organization\sliould promp{ly notify
affected management of the\finding so they|can take
appropriate prompt action'to correct the issue. Addition-
ally, the auditing orgarization should consider the need to

stop work to address~any immediate safety cohcerns.

302 Observation

An observation is a deviation in the implementation of a
QA Pregram requirement or a deviation in the itnplemen-
tationyof a QA procedure including inadefjuate or
conflicting procedures that does not impact the|intended
function of an item or activity, or is an isolated odcurrence.
Other terms for this classification include Concefn, Devia-
tion, or Weakness.

303 Opportunity for Improvement

When an issue is identified that is an oppor
improving performance of a process based on [the audit
team’s experience or known industry best practices, it
may be considered an Opportunity for Improvement.

Any issue that does not impact the intended fynction of
the item(s) or activity(ies) is not a deficiency. Other terms
for this classification include Enhancement or Recommen-
dation. Typically, such items do not require formial correc-
tive action.

unity for

304 Strength

When a practice or performance is identified that
exceeds requirements, expectations, or indugtry stan-
dards in a beneficial, safe, efficient, and pffective
i i organiza-

tions refer to this as a Good Practice.

One way to determine if a process or practice warrants
being identified as a Strength is to ask: Would one recom-
mend that other organizations benchmark this practice to
improve performance?

(19)
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400 RESPONSES TO ISSUES

The audited organization is responsible for evaluating
all issues identified by the auditing organization and
taking corrective actions, as applicable. The audited orga-
nization should provide written responses to audit issues,
as requested by the auditing organization. Findings and
observations should be entered into a corrective action
system to ensure tracking and closure.

Paragrnnhc 401 'rhrmlgh 404 prnvidp gnidnnrp on a

ASME NQA-1-2019

to identify what other organizations orlocations under the
span of their control may benefit by implementing similar
processes or approaches and how to leverage the practice
to maximum benefit of the organization.

500 FOLLOW-UP

The auditing organization typically performs the

following three types of follow-up activities for findings
and observations:

graded a]I)proach for the level of evaluation and response
that may [be appropriate for the various issues identified.

401 Fin
When

ling Responses

he auditing organization issues a finding, they
should r¢quest a written response, typically within 30
days. This response time allows for a cause determination
and the iglentification of corrective actions to resolve the
issue. Ah acceptable response should include the
following:
(a) the
(b) an
(c) co
planned
(d) cot
planned
actions t
(e) as
and (d) 4

cause of the issue
extent-of-condition analysis, where appropriate
'Tective actions that have been taken or are
o correct the issue
rective actions that have been completed or are
to address the cause of the issue (corrective
prevent recurrence)
thedule for completing all actions specified in (c)
bove

402 Ob¢

When
vation, a
days, if t
course of|
the cond
correctiv
response

(a) co
planned

(b) as

correctiv

jervation Responses

he auditing organization issues an audit.obser-
vritten response is requested, typically within 30
e condition has not been corrected during the
he audit. This provides for a timély.évaluation of
ion adverse to quality and the.identification of
e actions to resolve the-issue. An acceptable
should include the folewing:

Frective actions that\hdve been taken or are
o correct the issue

chedule for completing remaining incomplete
e actions

403 Op

When the duditing organization issues an Opportunity
for Imprauvemen i
However, management should evaluate the merit of the
issueidentified and determine if the improvements or effi-
ciency gains noted are worth the resources required to
implement.

ortunities for Improvement

404 Strengths

When the auditing organization identifies a Strength,
they do not request a response. However, management
of the audited organization should take the opportunity

166

(a) Evaluate the written response.
(b) Monitor corrective actions.
(c) Reaudit.

501 Evaluate the Written Response

low-
due.
eter-
f the
f the

The auditing organization typicallyschedules a fo
up to be completed within a weekafter the response is
This follow-up evaluates the.adequacy of the cause d
mination (if required), adéquacy and timeliness o
proposed actions, and adequacy and timeliness o
actions to prevent reécurrence.

Ifthe responseislate or does not appear to be adeq
the auditing organization may consider elevating or
lating the.sstte to senior management for addit
supportdn_resolving the issue.

uate,
Psca-
onal

502 (Monitor Corrective Actions

sible
se to

Management of the audited organization is respon
for implementing the actions specified in the respon
ensure timely and effective corrective actions.

The auditing organization typically schedules follo
activities that correspond to key milestone dates proy
in the response.

Follow-up activities monitor the implementation
corrective actions to ensure that they are both timel
effective.

When corrective actions begin to deviate fro
scheduled corrective actions or appear to be either 111
quate or ineffective, the auditing organization
consider elevating or escalating the issue to sg
management for additional support in resolving the §

V-up
rided

f the
F and

the
ade-
may
nior
ssue.

503 Reaudit

Findings and observations are typically focus {
during the next regularly scheduled audit of the

reas
prea.
Fegu-

larly scheduled audit.

When the auditing organization finds recurrence of
previously identified issues, they may consider escalating
the issue due to the failure of 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
guidgince that may be used in conjunction with the appli-
cablg Subparts of Part II.

167
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SUBPART 3.2-2.1
Implementing Guidance for Part ll, Requirement 2.1: Cleaning of

Fluid chl'pmc

100 GENERAL

This Sybpart provides nonmandatory guidance on the
managenjent of cleaning and cleanness control for fluid
systems @nd associated components.

200 AP

Ifthep
control d
orrepair,
to rendet

This S

PLICABILITY

foper attention is given to cleaning and cleanness
hring manufacturing, construction, modification,
then only flushing or rinsing should be necessary
the item ready for service.

hibpart is not intended to be used for items
containir]g liquid metals in liquid metal-cooled nuclear
plants, n¢r is it intended to provide guidance for decon-
taminatipn of items contaminated by radioactivity,
althoughl|its requirements may be invoked in such opera-
tions if cpnsidered appropriate.

300 CLEANING RECOMMENDATIONS AND
PRECAUTIONS

(a) Thg use of halogenated organic solvénts‘is not rec-
ommendegd, except upon crevice-free, openyfreely evapor-
ating surfaces. This recommendation ishot intended to
prohibit the use of such solvents under other conditions,
provided|adequate removal is agsured prior to any subse-
quent opgrations.

(b) Inthedisposal of combustible organicsolvents, spe-
cific attenption should be given to preclude the possibility
of fires, gxplosions, arnd other related hazards.

400 GU|DELINES FOR ASSIGNING CLEANNESS
CLASSIFICATIONS

diffi-
anu-
ping,

Achievement and maintenance of Class A cleéannessis
cult and is generally achieved at the point of final
facture of the item and maintainedbystringent ship
storage, rework, and installation requirements.

Class B cleanness is a high level, generally applical
internal surfaces of corrosien-resistant alloys in coptact
with reactor primary, ceolant, surfaces in contact|with
process fluids in fuelmanufacturing, and other sinilar
applications. Class B cleanness can also be inifially
achieved with carbon steel and low alloy steels, but thain-
tenance of thi§ condition is quite difficult.

Class C eleanness is a high level of initial cleanphess,
generallyapplicable to carbon steel and low alloy|steel
surfaces in contact with reactor primary coolanf and
other fluids where the formation of light corrgsion
product films in service is expected and can be tolerjated.
For corrosion-resistantalloys, Class Cis a somewhatlpwer
level of cleanness than Class B.

Class D cleanness is a nominal level applicable to
carbon and low alloy steels and the corrosion-resi
alloys in applications where the presence of mill
or tightly attached heavy corrosion product film
the surfaces in contact with process fluids doe$ not
cause concern, or where significant amounts of corftam-
ination are anticipated to be present in the process fluids
themselves.

le to

both
Stant
scale
s on

NOTE: The cleanness classifications designated in this Su
are not directly related to component classifications assign
the ASME Boiler and Pressure Vessel Code for design and in
tion or for other purposes.

bpart
ed by
spec-

402 Hydraulic, Instrument Control, and
Lubrication Lines and Systems

401 Normal Fluid Systems and Components

Class A cleanness is a very high level, generally appli-
cable to special items whose functions might be impaired
by the presence of very small quantities of contaminants.

168

The criteria listed in Table 304.4 of the main body of
Part II, Subpart 2.1 may be used as a guide for classifying
hydraulic, instrument control, and lubrication system
cleanness.
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SUBPART 3.2-2.7.1
Implementing Guidance for Part Il, Requirement 2.7: Quality
Assurance Requirements for Computer Software for Nuclear

INTRODUCTION

Thiis Subpart structure is based on the main sections
(e.g.,]100, General; 200, General Requirements) and para-
graphs (e.g., 201, Documentation and Records) of
Part|ll, Subpart 2.7. In most cases, the paragraphs (e.g.,
203]1, Configuration Identification) contained in
Subplart 2.7 are provided as a one-to-one correspondence
in t1a1|is Subpart. Deviations may occur when additional
paragraphs have been incorporated within Part II,
Subpart 2.7 or this guidance.

100 |GENERAL

Thiis Subpart has been developed to provide organiza-
tiong invoking NQA-1 with a discussion of the requires
menks and how those requirements may apply-in
varigus situations where software is used.! RArkt II,
Subpart 2.7 is applicable to software when a failure or
errof in the software could adversely affectithe quality
of stijuctures, systems, or components of nuelear facilities.
Possjible exceptions will be detailed\in’ this Subpart.
Applicability of Part II, Subpart 2:7\is not dependent
upor] the type of computer equipmeént (e.g.,, mainframe,
persppnal computer, workstations, servers) that is
installed.

The requirements of‘Part II, Subpart 2.7 should be
applied in a manner toimeet the requirements of IEEE
Std 7-4.3.2-2003,~IEEE Standard Criteria for Digital
Computers and.Safety Systems of Nuclear Power Gener-
ating Stations,/This Subpart provides guidance to support
meeting therequirements of that standard.

101

A variety of software engineering methods may exist
within an organization that implement the Quality Assur-
ance requirements contained within NQA-1. The extent of

L U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide 1.152,
Criteria for Use of Computers in Safety Systems of Nuclear Power Plants,
and U.S. NRC Regulatory Guide 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 licen-
sees and their suppliers on acceptable methods and techniques.”

Facility Applications

application of the software enginéering activitips should
be commensurate with the riskasseciated with the failure
of the software. Factors affecting this risk influde the
potential impact on safety<and/or operation, cgmplexity
of computer program-design, degree of standafdization,
the state of the artjand similarity to previously proven
computer programs. Part II, Subpart 2.7 usefs should
consider establishing a software categorizatiop method
that includés

(a) software engineering methods applicablg¢ to given
categories of software

(b)-assurance that the results of the categorization are
doctimented

The software categorization method should|consider
safety significance and the relative importance of the soft-
ware.

Paragraphs 101.1 through 101.7 provide additional
considerations in developing a categorization method
and determining software applicability.

101.1 Simple and easily understood cpmputer
programs (e.g., computer programs whose results can
be easily confirmed through hand calculatipns) that
are used in the design of systems, structures, and compo-
nents, may be excluded from the conftrols of
Part II, Subpart 2.7, if designs using these domputer
programs are individually verified (se¢ Part I,
Requirement 3, para. 401). Design verification documen-
tation should include design inputs, the cqmputer-
program-generated results, and computer-generated
evidence of the programmed algorithms or dquations
(e.g., computer program listings, spreadsheet cell
contents). However, frequent use of the computer
jursti featt , Subpart

2.7 in order to simplify future use.

101.2 Complex computer programs used in the design
of structures, systems, and components should be devel-
oped and approved for use in accordance with
Part II, Subpart 2.7 unless verification and testing of
the computer program (or parts thereof) independent
of a specific application is not practical. In these cases
each application of the computer program must be

(19)
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verified and documented in accordance with the require-
ments of Part I, Requirement 3, section 400.

101.3 Separate verification and tests may not be
required for computer programs that are reviewed and
tested in conjunction with hardware as a unit, in accor-
dance with Part I or Part II (e.g., Measurement and Test
Equipment) of this Standard.

101.4 Computer programs that have been verified and

ASME NQA-1-2019

102 Definitions

Terms may have multiple interpretations even within a
standard. Therefore, definitions provided in
Part II, Subpart 2.7 and this Subpart should be considered
in the use of this Subpart. To enhance understanding and
ensure consistency in this Subpart, the characteristics of
several common software-related terms are discussed.

integration testing®: testing in which computer program

tested in fiIcCoTdANCE WITITOTHET CONSENSUS Standards may uTTits, hardware comporrents, or botirare tombimeg and
notrequife any additional verification and tests. However, tested to evaluate the interaction among them;
an evalugtion based upon the Part II, Subpart 2.7 verifica- system testing®: testing conducted on a complete, [inte-
tion and [testing requirements should be performed to  grated system to evaluate the system'’s compliance
ensure c¢mpliance with Part II, Subpart 2.7. with its specified requirements.

101.5 |Exceptions may also be warranted for support unit testing: testing of individual hacdware or computer
software|(see section 600) if this software has a known program units.
and accgptable performance history. The basis for \¥’
accepting the performance history should be documented 102.1 Software Characteristics. Software [see [ISO/
and apprpved in conjunction with the software develop- IEC/IEEE 24765:2010(E3Dcan be composed of fhree
ment cycle of the software using the support software. The elements: . . .
resulting| system, structures, or components should be (a) aset of instpudQphs that, when executed, proyide a

submitte
Part I, Re
ware (ap
developsg
PartII, S

Iftheo
a softwat
with oth
performe
of Part I]

101.6

d for design verification in accordance with
quirement 3, section 500, or the resulting soft-
plication and the support software) should be
d and approved for use in accordance with
ibpart 2.7.

ganization implementing PartIl, Subpart 2.7 has
e quality assurance program that is compliant
er industry standards, a review should be
d to ensure consistency with the requirements

Subpart 2.7.

Firmware is dependent on the nature.of the
computef program and hardware device. Threepossible
approaches are described as follows:

(a) 1f the computer program can be cthanged after it is
embedded, including at run time, all applicable controls of
Part II, Spbpart 2.7 should be applied.

This approach is the least desirable because it treats
the computer program as hardware and does not recog-
nize the need to apply controls to the computer program.

101.7 Documented evidence (e.g., supplier testing, ap-
plicable supplier experience) supporting the acceptance
of commercial off-the-shelf software may be used to
augment the acceptance requirements of
Part 11, Subpart 2.7, para. 302.
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specified functipnor performance

(b) data pertaining to the operation of a com
program orcomputer system

(c) documents that describe the operation and use of
the program

Software, therefore, is an all-inclusive term fof the
nonhardware elements of a computer-based systdm. A
computer program differs from software in that software
can include documents that describe the developthent,
operation and maintenance, and retirement of a computer
program. Computer programs do not include docunjents.

102.2 Hardware Characteristics. Hardware consifts of
the physical elements that provide the compyting
capability and external interface (e.g., central procepsing
units, memory, computer monitors, printers). Hardwhre is
the physical equipment used to process, store, or trafgsmit
computer programs or data [see ISO/IEC/|EEE
24765:2010(E)]. In contrast, computer program$ are
characterized as logical rather than physical syptem
elements.

. . ard . S 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 software) can perform very limited functions
such as keypad controls, or can provide significant func-
tion and control capabilities for control rod drives or

0 N W3

2This definition has been copied or adapted from 1SO/IEC/IEEE Std
24765:2010(E), Systems and software engineering — Vocabulary, with
the permission of IEEE.
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safety systems. In either case, if firmware is supplied
under requirements of Part II, Subpart 2.7, the computer
program aspect of firmware should be considered in an
organization’s software engineering method.

200 GENERAL REQUIREMENTS

201 Documentation and Records

Subpart 2.7 establish the need for both controlled docu-
men{s and records. The applicable software engineering
method should define the software life-cycle documents
that pre to be considered a controlled document and/or
record.
Cdntrolled documents are governed by Part I,
Reqyirements 5 and 6. In general, software planning docu-
men{s (e.g., project plans, quality assurance plans, config-
uration management plans) are considered controlled
ments. Additionally, organization policies, proce-
5, and instructions should be considered controlled
ents.
Q‘:r;lity assurance records are governed by
I, Requirement 17, and managed differently than
rolled documents. Records providing evidence of
ty-affecting activities include documentation of re-
bments and design, test plans, test reports, and
documentation. Part III, Subpart 3.1-17.1 identifies
suggested documents that should be managed as
ds including software procurement documentation
oftware verification and validation data and reports
system test and acceptance test reports):

somg
reco
and s

(e.g.
202

Th
ensy

Verification

e purpose of software verification activities is to
re at defined control poinfs\the activities are
complete and provide confidencejthat no defects have
been| inserted. The extent of verification and methods
chosgn are a function of the complexity of the software,
degrge of standardizatien, the risk of potential impact on
safety and/or operation; and similarity with previously
proven software,

20R.1 Reviews. The purpose of software review activ-
ities is to provide adequate confidence that the software
implements the approved software requirements,
provjides” correct solutions, and does not perform or

PART III, SUBPART 3.2-2.7.1

203 Software Configuration Management

Key activities of software configuration management
include configuration identification, configuration
change management, configuration status control, and
configuration audits. This ensures that all elements of
the product baseline, as defined in Part II, Subpart 2.7
are accounted for and properly reviewed and approved.

203.1 Configuration Identification. PartII, Subpart 2.7
requires the establishment of a contiguration bpseline at
the established and agreed upon intervals?of control
points as defined in the software engineéring method.
Baselining means the assignment.of'a dociimented
unique identifier to each software-configuration item
and its associated products and placing the |[software
configuration item under controel to ensure the ppproved
software configuration itefircan be retrieved sufcessfully
and to avoid unauthorized changes.

Baselining applies_to all identified software g
tion items used tosupport the software developn
or software maintenance. Each configuration ite
be identified){controlled, labeled, and docunjented as
constituents of the final product baseline.|In some
instances, the unique identifier for a configuration item
may«be the date and time the configuration [tem was
gefterated. Support software may use the vendorfidentifier
as’its unique identifier. A labeling system should|delineate
major changes from minor changes.

Support software (see section 600) should be
as part of the final product baseline. A key p
overall configuration management process s
to identify how support software will remain
to support and, if necessary, rebuild and ex
program.

At the completion of software development
the final product baseline is the collection of p
baselined configuration items.

onfigura-
hentand/
m should

dentified
irt of the
hould be
available
bcute the

hctivities,
reviously

me cases,
order to
kample, a
mance of
may not
on. As a
onfigura-
baseline.

203.2 Configuration Change Control. In so
configuration items need to be changed in
support a modification to the software. For e3
modification to enhance the execution perfor
a program may be invisible to the user and
require a change to the user documentat
result, the most recent revision of a particular g
tion item may be part of more than one product

cause any adverse unintended functions.

Reviews should include assurance that any assump-
tions made during the performance of activities associated
with the software engineering elements are consistent
with the intended use of the software.
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203-3—Configuratiom Status—Comntrot—The purpose of

configuration status control is to be able to report on nec-
essary information on the status of configuration items
during the software development process. This informa-
tion includes the approved configuration item list and the
status of proposed and approved changes.

203.4 Configuration Audits. Configuration audits may
be used to verify that

(a) documentation accurately describes configuration
items and baselines
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(b) change requests are resolved, and software
products are ready for delivery

Functional configuration audits may be conducted to
verify that the development of a configuration item has
been completed satisfactorily, that the item has been
shown to meet its requirements, and that software docu-
mentation is complete and satisfactory. Functional config-
uration audits are a type of verification review, which are
discussed in Part II, Subpart 2.7, para. 202.1.

The pyrp ' figuT '
confirm that the software documentation is consistent
with the¢ as-built software product, and that the
product iIs ready for delivery (i.e., acceptable for use).

0oSe O 1€ PI1y O OUIr'dLlIO

204 Pra

The prpblem reporting and corrective action require-
ments of para. 204 of Part II, Subpart 2.7 are intended to
implement Part I, Requirement 16, as these requirements
apply to |software. Part I, Subpart 2.7 users need not
develop an independent process to meet these require-
ments if fheir existing processes incorporate the require-
ments of Part I, Subpart 2.7, para. 204. Part I, Subpart 2.7
users mal develop either supplementary procedures for
software| problem reporting and corrective action, or
include spftware issues in their existing nonconformance
and corrdctive action procedures. The problem-reporting
process ghould be developed into a multitiered system
(e.g., a system for dealing with potential improvements
requestedl by software users, the system for documenting
problemq). The development of this multitiered system
may lead to a corrective action prioritization progess.
For exanjple, an error reported during the develofpment
process may not require the same level of reportingas one
that is r¢ported during testing or use (e.g..report to
purchaser). The collection and analysjstof information
from this|process can be useful in enhancing the organiza-
tion’s Paft II, Subpart 2.7 processes.

blem Reporting and Corrective Action

300 SOFTWARE ACQUISITION

Softwafe developed net using Part 11, Subpart 2.7 may
require fyll or partial application of Part I, Subpart 2.7. For
example,|software,design and software design implemen-
tation afe not applicable to acquired software. The
following is guidance to assist in this activity. This appli-
cation gujdesserves to recognize the need for a consistent

ASME NQA-1-2019

400 SOFTWARE ENGINEERING METHOD
401 Planning

The software engineering method should be defined
and discussed in a quality or project planning document
(e.g., project plan, software quality assurance plan).

Planning documentation should include the following,
as applicable:
project scope and objectives
(b) assumptions and constraints
(c) project deliverables
(d) schedule and budget
(e) organizational internal and external interfac
(f) roles and responsibilities
(g) staff training plan
(h) methods, tools, and techniquies
(i) requirements and design{control
(j) risk management plan
(k) project metrics
() supporting procéssincluding acquisition, configura-
tion management, verification and validation, qality
assurance, problem resolution, subcontractor mamage-
ment, and retirement

ES

402 Software Requirements

Software requirements should be unique (i.¢., no
overlap), unitary (i.e.,, addresses one thing only), complete,
¢onsistent, correct, unambiguous, traceable, and virifi-
able. Verification and validation activities should demon-
strate that the software requirements have been satisfied
at the conclusion of each phase of the software life ¢ycle.

Technical requirements encompass both functiongl and
nonfunctional requirements. Software functional require-
ments should comprehensively address all software func-
tions (inputs, behavior, outputs). As appropriate, software
nonfunctional requirements should address performpnce,
usability, maintainability, scalability, availability, extfensi-
bility, security, serviceability, and portability.

403 Software Design
in a
tion
y re-

Design documentation should be completed
manner that facilitates the software verificg
process in accordance with Part II, Subpart 2.7. If ar
quirements are not met in the design activity, then those
requirements should be revised to reflect the final pr¢duct

approach to-br iugiug softwarethattasbeen dcvclupcd
outside the control of Part II, Subpart 2.7 under config-
uration control and into compliance with the Subpart.

301 Procured Software and Software Services
See Part II, Subpart 2.7.

302 Otherwise Acquired Software
See Part II, Subpart 2.7.
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using the same approval process as the original require-
ments. The design documentation may be combined with
the documentation of the software requirements or the
source code or equivalent (e.g., ladder logic, calculations,
scripts) resulting from implementation of the software
design.

Software design should result in units that are

(a) low in complexity (e.g., lines of code, number of
decision paths)

(b) easily testable
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(c) loosely coupled (i.e., requires little interaction with
other units)

(d) highly cohesive (i.e., performs a single task)

(e) error tolerant (i.e., handles errors adequately and
appropriately)

Safety components should be isolated from nonsafety
components. Design considerations should be included to
ensure that the software is reliable, secure, and tamper
resistant. Performance- monltorlng requlrements should

modeel(s) should be documented. The description
should include a list of assumptions made in constructing
the hodel and all information necessary to enable veri-
fication.

404

Th
tified
envij

(a]

(b
suppy

(c)
time
targe

(d]
they
mati
face

Software Design Implementation

e target environment for the software should be iden-
and established prior to implementation. The target
onment and reusable component should

be tested for the intended application before use

be selected from proven products with vendor
ort

conform to a plan describing the strategy and the
period for which vendor support is obtained for tle
t environment and reusable products

comply with industry interface standards, when
exist [e.g., IEEE Std 1003.1, IEEE Standard for Infor-
bn Technology— Portable Operating(System Inter-
(POSIX®)]

If a target environment or a reusdble’component was
not dleveloped in accordance with-a process standard
requIred for its development, then-the development orga-
nization should analyze and-test the software to ensure
that the product complies,with product standards and
provide the necessary.decumentation.

Computer Program Testing

Computer program testing is a testing activity that is
planned during the software development activities.
Testing ensures that the computer program functions
as intended. Tests may range from a series of tests
performed during computer program development to a
single test of all software requirements. This series of
tests would provide assurance of correct translation
between states and proper function of individual units.
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The extent of the computer program testing activities
should be commensurate with the risk associated with the
failure of the software. Factors affecting this risk include
the potential impact on safety and/or operation,
complexity of computer program design, degree of stan-
dardization, state of the art, and similarity with previously
proven computer programs.

The responsible organization should be an integral part
of the testmg process Computer program tests should be

who are famlhar with the system spec1f1cat10n est cases
should include execution of extreme and boundaly values,
exception handling, long run times, ytilization pf shared
resources, workloads with periods of high derpand and
extreme stress, and special timing conditigns. Test
coverage analysis should be-developed that|[executes
all functions to ensure adequate testing is pgrformed
commensurate with thé.risk of computer program
failure. The test covebage should be monitdred, and
paths not executed ‘identified. The risk associgted with
the nonexecuted paths should be evaluated.

405.1.1 Unit Testing. Unit testing is performed by the
developér/in'the development environment and does not
requiréindependence. The object of unit testing is to test
the lewest level unit of the computer program [individu-
ally? The unit test effort should use both code ¢xecution
and source code review. Inputand output stubs t¢ mock up
the interfaces are usually required for code execution.
Source code review can be accomplished using cpde walk-
throughs or more formal inspections. Additionallguidance
on inspections may be found in IEEE Std 1028-2p08, IEEE
Standard for Software Reviews and Audits.

Additional guidance on unit testing may be
IEEE Std 1008, IEEE Standard for Softw
Testing, and IEC-60880, Nuclear Power Plants
mentation and Control Systems Important to
Software Aspects for Computer-Based
Performing Category a Functions.

found in
hre Unit
—Instru-
Safety —
Systems

405.1.2 Integration Testing. Integration
computer program units is typically perform
developer in the development environment
not require independence. The main functio
of integration testing is to exercise the i
between the units.
Once the unitsare unlt tested theyare 1ntegra

esting of
d by the
hnd does
h or goal
terfaces

national behav10r and to Valldate if the requirements are
implemented correctly.

Integration testing is conducted simultaneously with
the development of the units and does not require all
units to be completed prior to the start of integration
testing. A top-down approach to integration testing
may require developing “stubs” for nonexisting units. A
bottom-up approach may require developing “drivers”
for the nonexisting units.
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The integration test effort should identify problems
with the interaction among units. Integration testing
may not be required for small changes.

Additional guidance on integration testing may be
found in IEEE Std 1012, IEEE Standard for Software Veri-
fication and Validation.

405.1.3 Regression Testing. Regression tests should
be performed to ensure that a software change has no
unintended effects, i.e.. does not cause another portion
of the prpgram to stop working or generate erroneous
or spuriops results. The coverage required for regression
testing should be determined during the development
associat¢d with a software change. The set of tests
used for 1jlegression testing may be drawn from previously
executed|installation or site acceptance tests. The results
of regresgion test execution should be compared against
referencqresults from previous regression, installation, or
site acceptance tests. Automated execution of regression
tests shofild be considered.

405.)1.4 System Testing. System testing may be
started as soon as the software product is completed.
System tgsting should be performed by independent per-
sonnel and should include system users (i.e., operators
and maiptenance personnel) to evaluate interfaces,
system performance, and system response.

System testing should include stress testing the
system's [performance to ensure software requirements
are met|under transient overload conditions. The
response| time to urgent events, the schedulability, the
perform@nce margin, and the stability of the systém
should he assessed. Computer program reljability
should b¢ measured during the software system\test.

At the|end of the software system test, intégration
testing with operational hardware and ether computer
program |interfaces should be perfornied to ensure the
computef program will properly perform in the intended
operating environment. With multiple‘integrated systems,
additiongl testing may be performed to ensure that all
related systems exchange data seamlessly, verifying a
system’q ability to operate as expected with other
systems within the sanie‘environment.

Additignal guidanee.on system testing may be found in
IEEE Std|1012, IEEE Standard for Software Verification
and Validation,

405.1.5 Factory Acceptance Testing. Acceptance
testing may include factory acceptance testing (FAT)
performed at the vendor’s or supplier’s facility under
the control of the purchaser on the version of the computer
program to be delivered. FAT should be considered for
computer programs that are custom developed by a
vendor. Frequently FAT is performed for acquired inte-
grated hardware and software systems such as control
systems or other systems with embedded computer
programs. FAT should include exercising the computer
program in an environment comparable to the environ-
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ment in which the computer program will be used. This
testing may include testing of associated hardware, and
simulation of data inputs or control signals. FAT should
provide interim results that acquired software, and if ap-
plicable computer hardware, meet contract or purchase
order specifications derived from the software require-
ments prior to delivery to the customer.

405.1.6 Installation Testing. Prior to site acceptance
testing, the computer program should be deployed,
installed, and controlled in the approved operating envi-
ronment in accordance with approved procedureg and
instructions. Installation tests should be exécuted |nde-
pendently, to the extent practical. Installation fests
should include tests for the presenceéyof all necegsary
files, as well as the contents of the files; hardware
devices; and all computer prograth components |(e.g.,
underlying executive version; firmware in displays| and
anything to which the software could be sensitive)

Installation tests should-test response, calibration, func-
tional operation, andiinteraction with other sysfems.
Interfaces that were“simulated during integratign or
factory acceptafice*testing should be exercised.

Installationidata, including test results, should be ynder
configuration control.

405.1.7 Site Acceptance Testing. Acceptance testing
is performed at the end of the software developmentfycle
te-provide adequate confidence that the software satjsfies
the requirements and performs correctly in its operpting
environment. It is imperative that the acceptance testing
be completed before releasing the software for usd (i.e.,
the operation and maintenance activity).

Acceptance testing should be performed in an envjiron-
ment comparable to the environment in whiclj the
computer program will be used. Testing, using docu-
mented test plans, test cases, and results if the
primary method of acceptance testing. These fests
should also include exercising the computer program
in an environment comparable to the environmepnt in
which the computer program will be used. This testing
may include testing of associated hardware, and sirpula-
tion of data inputs or control signals. Site accepfance
testing performed by the purchaser should be dope to
ensure that no damage was incurred during shipipent,
and confirm proper implementation in the operating en-
vironment.

ment, then extra rigor and due diligence are strongly rec-
ommended to ensure there are no unacceptable
consequences from the testing.

Additional guidance on acceptance testing may be found
in IEEE Std 1012, IEEE Standard for Software Verification
and Validation.

405.2 Test Plans and Test Cases Test planning should
identify the types and level of testing to be performed over
the life of the computer program, and as appropriate the
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computer hardware and operating system. Testing types
include those discussed in para. 405.1. Test planning
should identify the basis for establishing the test criteria
as well as the acceptance criteria for the overall testing
activity. Test planning should identify required and
optional reports and records, as well as any required
report formatting and conventions. Test planning
should be documented, independently reviewed, and
approved by the approprlate organlzatlon prior to

ensufe that the required ranges of input parameters are
exerfised. This action may require.that a test case is
execpited multiple times with diffeyent values for the
inpuf parameters. The test cases) should also identify
how [to proceed in case of a _test'failure.

Fof each step in a test.case, required ranges of input
parameters, expected results, and acceptance criteria
shou]d be documented:

should \include

PART III, SUBPART 3.2-2.7.1

(d) software interfaces

(e) names of individual(s) performing the tests

(f) testing date(s)

(g) results from each of the test cases

The test results should be evaluated by a person not
directly involved in performing the testing of the
computer program to ensure the computer program
meets the overall acceptability to meet the documented
requ1rements This mdependent person(s) should docu-

r i gvaluation

based on
e testing
expected
tification

and acceptablllty Acceptablllty of the software 1S
meeting the defined acceptance criteria\for th
performed. If the test results do not match the
results within the defined acceptance.criteria, jus
for declaring acceptability should-be provided. This docu-
mentation should be includediiir'the test repofrt.

The test report should also address any problems
encountered during testihg, how those problgms were
resolved, and who_approved the resolution.|The test
report should identify any deviations from the ppproved
test plan or test cases and who approved those deviations.
The test report should be considered a quality 3ssurance
record, managed as per Part [, Requirement 17, 3and main-
tained.until the computer program has been rgtired.

406 Operation

406.1 Use of Software. The software eng
method should provide a means to ensure that
ware usage remains consistent with the apprg
ware design and the approved acceptance testir

ineering
the soft-
ved soft-
g results.

406.2 Access Control. Access control shouldl address
both the security of the computer system and the critical
data that resides on the system. Both electronic|(e.g., fire-
walls, network security measures) and physfcal (e.g.,
console) access should be considered. One nethod of
ensuring system integrity is by employing unjque user
identifications in combination with a reliable password
system. The concept of least privilege can also pe imple-
mented, which grants each user access to [only the
resources for which he has a legitimate nedd, at the
lowest access level (read, execute, write, delete, etc.)
required to perform the function. Other mdthods of
physical access control include locks, security badges,
or other forms of access to the computer system itself
(e.g., using security guards).

(a) details of the testing activities, including the
computer program tested with a unique identifier such
as a version number or build date

(b) description of the test environment including

(1) any test equipment used

(2) calibration date, if applicable

(3) computer hardware and associated operating
system

(c) other software used such as simulation models or
test scripts

175

406.3 In-Use Testing. In-use testing should document
who is responsible for performing the test. The testing
should consider real-time systems and control systems
that interface with hardware components. In addition
to changes to the operating environment of the software,
in-use testing verifies that the changes in the hardware,
drift of signals as a result of hardware degradation, and
changes to operational parameters do not affect the
correct operation of the software.
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406.4 User Documentation. The development of user
documentation should be initiated early in the software
development cycle. User documentation for the computer
program should include, as applicable

(a) installation and checkout

(b) a description of the computer program including
purpose, function, and limitations

(c) user instructions that describe how to use the
computer program

(d) inputar ' [ 2

(e) a description of system limitations including hard-
ware and operational environment

(f) adg¢scription of user messages initiated as a result of
impropey| input and how the user can respond

(g) information for obtaining user and maintenance
support

(h) knpwn problems and identified workarounds

(i) description of theory, mathematics, and algorithms

407 Majntenance

Changgs to software that have been approved for use
are contrplled, and the methods for doing so should be
identified in the software engineering method. The
rigor required for changes should be commensurate
with the fisk being taken, and should consider the impor-
tance of the software, the nature and extent of the change,
and the rfsk of an adverse effect being introduced by the
change.

Typicqlly, revisions are in response to any of the
following:

(a) enhancement requests

(b) changes to software requirements

(c) chgnges to the operating environment

(d) chjnges to computer system vulnerability protec-
tions

(e) reported software problems that must be corrected

408 Retirement

Softwaye is considered retired when the software is no
longer sypported and nelonger meets the criteria for
routine yse as defined-by the responsible organization.

A process should be-established for retired software
that defifes respénsibilities for reporting and managing
of identified problems and assessing the problem’s impact
during the software’s previous use.
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dards, industry or organizational coding standards, and
industry-accepted symbols for design documentation.

600 SUPPORT SOFTWARE

Support software that is critical to the successful devel-
opment, operation, or maintenance of a software product
should be identified and evaluated to determine the extent
to which configuration management, acceptance testing,
and 2 a z are engineeri thod
are applied. Based on the role of the support softwarg, the
appropriate elements of the software enginedring
methods should be applied.

An example of support software that is Key to succgssful
development, operations, and performance of the
computer program is a compilers€hanges in compiler
options or a new revision, eyvenswithout a change in
the source code can have negative’impact on the computer
program.

nd D athe a Q D ATEAY) ANoIN no.1m

601 Software Tools

Examples of types of software tools are integrated
developmentrenvironment (IDE), comparators, cfoss-
reference.generators, compilers, configuration| and
code management software, decompilers, disassemblers,
test case generators, dynamic analyzers, spreadgheet
applications, document preparation, debuggers) and
coding editors.

602 System Software

Examples of types of system software are interpréters,
diagnostics, utilities, operating systems, device drijvers,
and assemblers.
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500 STANDARDS, CONVENTIONS, AND OTHER
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IEEE Std 1028-2008, IEEE Standard for Software Reviews
and Audits
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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 Sybpart provides nonmandatory guidance on iden-
tification| flow, and interdependency of the requirements
for softwlare used for nuclear facility applications. The
Subpart |s based on the NQA-1-2008 Edition with the
2009 Addenda of the Standard, but the information
has somelapplication to previous and subsequent editions
of the Stpndard. While the Standard includes require-
ments fdr assuring quality of the items and services
provided|to support the overall organizational objectives,
the Standard also includes those requirements for
acquiring, developing, testing, verifying, validating, oper-
ating, majntaining, and retiring computer programs used
in nuclear facility applications. These requirements for
software|are interspersed within the Standard.

100 GENERAL

This Syibpart provides organizations invoking NQA<%
with infdrmation to aid the identification, application
interdependency of the requirements-for soft-
for nuclear facility applications. The“Subpart
the requirements applicable\to software
within thle 18 requirements of Part I, the supplemental
requirenpents of Part II (Subparts(2.7 and 2.14), and
the guiddnce of Part IV, Subpart 4.1 of the Standard.

101 Termns and Definitions

The Sybpart introduces-no new terms or definitions
related fo software 'or)computer programs used for
nuclear facility applications. The Subpart uses commonly
accepted [flowchartSymbols that were first introduced by
Frank Gilbreth;to the members of ASME in 1921." The
legend associated with the flowchart identifies the

lines) are always applicable, whereas optional pjaths,
processes, and deliverables (notated with dashed lines)
are contingent upon the circumstances:

200 FLOWCHART APPROACH

This Subpart organizes thérequirements for softw.
the Standard into 12¢software and NQA-1 rel
processes that are picterially illustrated in a series of
charts. These 12 processes apply to software and in
processes uniquelyrapplicable to computer programs
processes aré

(a) software engineering

(b) software design requirements

(c)-software configuration management

(@) 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 retirement

(k) software acquisition

(I) computer program use in design analysis

The flowcharts introduce no new requirements for|
ware. The majority of the requirements presented i
flowcharts are in the exact language of the Standaf
those instances where the language of a requiremgnt is
modified, clarified, or interpreted, it is specifically
noted. Each process or flowchart presents the ipitial
requirement, illustrates how that requirement 1110ws
through the Standard, and finally, identifies any rejated
requirements.

re of
ated
flow-
rlude
.The

soft-
h the
d. In

201 Flowcharts

symbols used and provides their corresponding meaning.

These diagrams represent the flow of information
within the Standard, not the flow of the governed
processes. Sometimes the information flow divides into
parallel paths, one or more of which may be applied
concurrently on an “as applicable” basis. Mandatory
paths, processes, and deliverables (notated with solid

! Frank Bunker Gilbreth, Lillian Moller Gilbreth (1921), presentation
“Process Charts — First Steps in Finding the One Best Way,” ASME.

178

Figures 201-1 through 201-12 provide a pictorial illus-
tration of the Standard’s computer program requirements
in Parts [ and II for the processes described above, their
flow through the Standard, related requirements, and any
interdependencies between these requirements. These
flowcharts are provided for guidance and illustration
only and do not necessarily present all considerations
that have to be made to ensure compliance with the Stan-
dard.
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202 Legend

Figure 202-1 provides the legend for the flowcharts
described in section 201 of this Subpart.
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Subpart 2.7 provides
requirements for the
acquisition,
development,

maintenance, and
retirement of software.
(Part Il, SP 2.7, S100)

operation, 1 ’ practices, etc., that provide the

ASME NQA-1-2019

Figure 201-1 Software Engineering

The appropriate requirements of this
Subpart shall be implemented
through the policies, procedures,
plans, specifications, or work

framework for software engineering
activities.
(Part Il, SP 2.7, S100)

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, $100)

Work practices

Specifications Procedures

Software Engineering Framework

Plans Policies

\ 4

The sco
engine
includd]
elel
ap|
(Part Il

pe of software
ring activities
the following
nents, as
ropriate:
SP 2.7, 8101)

\ 4

software acquisition
method(s) for controlling

the acquisition process
for software and
software services

[Part Il, SP 2.7, S101(a)]

software engineering application of standards,

method(s) used to manage conventions, and other.

the software life-cycle work practices that
activities support the software

[Part I, SP 2.7, $101(b)] life cycle

controls for support
software used to develop,
operate, and maintain
computer programs
[Part Il, SP 2.7, $101(d)]

[Part I, SP 2.758101(c)]

(Fig. 201-11)

Software Engineering Elements

- End

Support
software and

tools
Fig. 201-4)

A

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

(Part I, SP 2.7, S200)

T

Software Software
reviews configuration
(Fig. 201-7) management
(Fig. 201-3

Problem
reporting and
corrective action
(Fig. 201-5)

rartt, Sr-277, 52007
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Figure 201-1 Software Engineering (Cont’d)

As appropriate, the software engineering
methods, software acquisition method, or
both shall establish the need for
standards, conventions, and other
required work practices to facilitate
software life-cycle activities (e.g., software
design and implementation activities).
(Part Il, SP 2.7, S500)

Standards, conventions,
and other required work
practices shall be
documented.

(Part Il, SP 2.7, S500)

‘

SE1

A
|
|
|
|
|
- —
I
I
I
I
I

Software
acquisition
(Fig. 201-11)

\ 4

Standards

Conventions

Other required
work practices
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Figure 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

tPart VSt 3201

coctmentssihrottebe

controlled under

Requirements 5 and 6.
(Part IV, SP 4.1, S201)

\ 4
i Software 3 i Standards,
3 acquisition i 3 conventions, and
| methods | i work practices
S Software 3 S Support
S——l ! Teey
| engineering | | software
i methods | i controls
: o L

(Part Il, SP 2.7, $101)

q]

ar

[Records providing evidence of
ality-affecting activities include
locumentation of requirements

d design, test plans, test reports,

and user documentation.
(Part I, SP 4.1, $201)

Records are controlled under
Part I, Requirement 17 and
configuration control.
(Part IV, SP 4.1, S201)

\ 4

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

maintained as records, in
accordance with Partd,
Requirement 47y
(Part I, SP 2/7,55201)

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, $201)

A

Retu
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Figure 201-8 Software Design Implementation

Standards,
conventions, and

other work Software design

practices

v

The software design shall be
translated into computer
program(s) using the

programming organization’s
Start 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 I, SP 2.7, S403)

¥

A

Computer program
listing

Software Products

Ateview shall be Software
performed in accordance reviews
> with para. 202 of this < (Fig. 201-7)

Subpart.
(Part Il, SP 2.7, S403)

191


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

PART III, SUBPART 3.2-2.7.2

(20LS 'L'T dS ‘Il Hed
*sjuawalinbai
paiyoads s11 s1eawl
1113s wesboud soindwdo
paiipow ayi 1eyl AjLpA
01 10 weiboud 1aindwpo
8y} Jo uonesyipow bulinp
paonpouJlul s10119 1991pp
01 Builsalal aA1109|o!
s| Buisa} uoissaiba

(¥0¥S*27¢ dS Il Hed)
-abuk(o ay}
Bupnp padhpo.iul
s109y40 asiaipe
papualuiun 10910p

\ 4

(¥O¥S "L dS Il Med)
*sjuawalinbau
ubisap alemyos
payioads syeaw ||
(s)ruauodwod woaisAs
10 (s)walsAs palyipow
e Jey} Ajl1aA 0} pue

\ 4

0} Bui1salal aA11098S,
01 pajoalgns
aq ||eys weuaboud
19Indwod 8y} 0}
sobueyo jo Bunsal

(P0VS ‘L'v dS ‘Al Hed)
'81eM}J0S

9y} 40 ainjiej 8yl yim
pajeloosse ysu ayl
YIIM djeinsusuwiuiod
8q pjnoys saijiAloe
bunse] soueldasoe

Y1 Jo Judlxa ay |

»

wovs L'y
dS ‘Al Hed)
juswssasse
sty

aoueldadoe ay|

weusboud 1aIndwod
9y} Ul S}08}3
aslaApe papuajujun
pasned jou aney
saBueyd ayi 1ey}
aoueinsse apiroid
lfeys Bunsay yong

[(e)00ZS ‘L1 "bay ‘| Med]

/\)/\)

s)sa} 159}
aoueydasoe aoueydasoe
ajs A1030e4

/\)/\)

uonesyLian
s]sa} asn-uj ubisap
aiemyos

Bunsixa ue

I
I
\ 4

0} abuey

— |

(Y0¥S ‘L' dS Il Hed)
*(syuswalinbau
ubisep
2/eMYOs palyoads
“*9°1) suorouny

papuajul ||e o

\ 4

(¥0¥S “L'v S ‘Al Hed)
bunsay asuepdasoe ajs puy

[(e)00CS LL "bay ‘| Led]
'pa||043U0D 84 [|eys

L1dD

S1s9) 9sn-ul pue ‘s}sa} aoueldasoe
a1ls ‘s1sa] 9oueldadoe Aloloey
‘uoleollIaA ubisap alemyos

‘ajenidoasdde se ‘Buipnjoul
s1s9) weiboud seindwo)

swioyiad Aj3oasiod |
pue Ajoienbape

weJsboud Joindwod

8y} 1eyl alelisuowap

|leys Auanoe Buiisel
ooueldagoe ay ]

(POrS ‘L'y
dS ‘Al Hed)

(¥OPS ‘L¥ dS ‘Al Hed)
(Alnioe
goueusjulew
pue uonjeiado sy}
'9') 9sN 104 8.1eMm}jos [€— —
ay] Buises|al a10jaq
pajajdwod aq bulisay
aouejdaooe ayj
1oyl annesaduwi si 3y

(¥OPS “L¥ dS ‘Al Hed)
‘Juawuolinug buneisado
s3I Ul AJ1984109
swuoyiad pue spusw
-aiinbai ayj salysijes
81eM}J0S By} jey)
2ouaplu0d denbape
apino.d 0} 8joAd Jusw
-dojanap a.1emyos ayi
JO puad ayj je paw.ojiad
s1 Buijsa) soueidasoy

(POPS “L°v S (Ahed)
*SoIINI1oB

l¢— —| tuswdojonsp s1emyos

ay} burnp psuuejd sI

Jeyl Ajanoe buiise) e

s1 Buiisay soueldaosoy

pay
Ay

al

[

wa)

ay

(gL

aq |

o

(Z0LS 'L'Z dS ‘Il Hed)
luswuouiaus Bunelssdo

Y1 ul s}jnsaJ |en1oe pue
odxe Usam1aq sadualayIp
uap| 01 pue syuawalinbai
J100ds oy salysies 1 1eyl
SU® 0} sueaw pajewoine
|lenuew Aq Jusuodwod
5As 10 walsAs e Bunenjens
0 Buisioiaxa o sseoo.d

S1 ‘UOIIEPI|BA 81BM}OS SB
L1y os|e ‘Buiisal aouerdasoy

P8S ‘€ Juswaiinbay ‘| Led)
*LL uawaiinbay

1ed YlIM 89UBPJIODJE U]
Pys pue pawuJoylad aq ||eys
13591 weuboud sandwo)

STOTIEYSTH

bunysa] weiboid J9Indwo) 6-10Z 3.nbi4

Helg

192


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART III, SUBPART 3.2-2.7.2

ASME NQA-1-2019

[(€)p)oozs
‘LL bay ‘| Hed]
'ssao0.d Jo
uo|19uUny Pa|0431U02 BY]
40 uonesado jo abuel
ay1 JoA0 souewJopad
paJlinbai ajesisuowap
l1eys Bunsay weaboud
Joindwoo asn-u|

[(2)(P)00ZS ‘L1 "bay ‘| Hed]
‘JuswuoJinue Bunesado

8y} ul s}nsal [enjoe pue payadxa
UB8MIB( SB0UBIBKIP AjlIusp]
0] pue sluswalinbau paiyloads
2y} salysiies M jeyl ainsua
0} sueaw pajewolne Jo [enuewl
Ag Jusuodw oo walsAs 10 walsAs

$s990.4d 8y} JO 1sISu09 ||eys Bunsal
aoueldeosoe weuboud Jeindwo)

[(L)(P)00ZS ‘LL "bay ‘| Hed]
-abesn paniwiad

40 abueu ay) Buissedwooud
swa|go.d 1sa} 10} s} nsal
pliea apiaoud o3 (s)wesboud
Jaindwod ayy Jo
e Bunen|eas 1o Buisioiaxs Jo Anjiqedes ay sjensuowsp
|leys Buisa) uonesilian
uBisep aiemyog

\ 4
(Y0¥S “LL "bay ‘| Hed) (00ZS “LL "bay ‘| ued)
as) papuaiuj 10} 3jqisuodsay uoneziuebip
(yors (vors (yovs Z
L'E dS Il Hed) ‘LT dS Il ved) ‘L'7ds llved) | | elalo sjuawaJiinbai
sjinsai1say sase? Jsa) ueld 3s9) asueydasoy 159
A
\ 4
[(P)00ZS ‘LL bay ‘| Hed] [9)002S ‘L1 "bay ‘| ed]
‘wesb04d 193ndwod ‘sjuowalinbal panoidde
3y} Jo asn papuajul ay} opinoJd.leyl sjuawnoop
10} a|qisuodsaa uoijeziuebio edlulydaiauauiniad Jayio
€ 1o syuswinoop ufisap o|qeoljdde |«

ay} Aq papinoad
aq |jeys sweiboid 193ndwod
10} eL19IO ddue)dadoe
pue sjuawaiinbai 3sa)

ul paulejuoa-SudwWalinbaa
pay10ads uodn paseq

aq ||eys eLv1110 dolierdasoe
pue sjuawaainbaiflsey

A

[(a4)00ZS “LL bay ‘| ued]
(panoaddy pue pamainay)
sjuawalinbay ubisag aiemyjog

sjuawnaop
|es1uyoa

sjuawnaop
ubBisaqg

(puo)) bunsa] weiboid 19Indwo) 6-10Z d.nbiy

L1dD

193


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

PART III, SUBPART 3.2-2.7.2

(vovs
'L'T dS ‘Il Wed)
Ss}nsai papusjuiun
1o pajoadxaun

A
I

Avljigerdaoe (3

209S ‘LL "bay ‘| ved

palou suolelAap|

s1jnsal
Aue yum

1593 buneniens uo1193Uu0d U}

uosiad ([) e :

uaye) uoioe (1)

pue synsa1 (y) 191 (6)

(\)(\)

swa|qoid J1aplooal elep
10 19]89) (3)

1591 Jo a1ep (p)

pasn aiemyos
walsAs Buipnjoul

pasn aiempley
paisa) weiboud

Jaindwoo (q)

Jaindwoo (e)

(vOpS ‘L' dS ‘Il Hed)
‘Jerosdde
1|ns31 189) 01 Joud
pauofjsodsip pue
pajuawnoop8q [eys
s)|nsaJ papuajtnun
10 payoadxaun
Jo suonensasqQ

A
I

(vovs
‘LT dS Il ved)
sjnsed 3sa)

A

\ 4
(009S ‘L1 "bay ‘| wed)
*spuawalinbai
pajusawnoop si 199W
p1 10 uonouNy papualul

[2)r0rS
‘LT dS ‘Il Med]
swa)l uoneinbiyuod
10 suolouny Jsylo
Yiim uolzeuiquiod
u1 10 yjasi Aq
1ay11e waisAs ayy
apelsbap 10U saop

[(e)yors
‘LT dS Il ved]
sain|ie} a|qIpalo se

|19M se sluana pue
SuUOIIPUOD [eWIOUqE
sa|puey Apadoud

l(a)rors
‘LT dS ‘Il Hed]
suonouny
pepualuiun asianpe
w40g1ad 10U saop

A.l

+ s1{ wiopad Ajiojoeysies o} <
wibo.d Jeandwod 1o way
ay Jo Alljige ay) a1e21pUl 01
pajiiejuiew pue paysijqesa
aq ||eys spJo2dal 1sa]

A

209S ‘LL "bay ‘| ved

\)S

de aiaym plgear|dde ataym
sjepow ‘suolje.qijed
s pue juswdinba

(00GS “LL "bay ‘L ved)

‘palsiies usaq aAey sjuswalinbal 1sa}
1ey1 ainsus o1 Aloyine a|qisuodsal ayl Aq
paien|eAa aq ||eys s}|nsal 13| ‘paulejujew

pue psjuawnop aq ||eys s}nsal 1s8]

(yOvS ‘LT dS
‘L1 Juswalinbay
‘| Med yum aouepioooe ul weiboid
191ndwod ay1 Jo asn o1 Joud panoidde
pue ‘pamainal ‘pauswinoop aq ||eys
s}|NsaJ 159} pue ‘sase }sa} ‘sue|d 1s81 8y |

| Hed) et

(yovs
‘KT dS ‘Il ved)
tuesboud
Jaindwoo

y  Syfiey

‘aleudoaddese
‘aleJ1suUowWsp
lleys Bunssy
aoueldadoy

(rovs
‘LT dS ‘Il Hed)
‘Bunsel
aoueldadoe
Guiels o1 soud
JoJ3u02 abueyo|
uoneinbyuod
lspun
94 ||eys swsy
uoneinbyuo)n

o

(7°1L08S ‘€ "bay ‘| Hed)
‘uoneziuebio
awes ay} wouy aq Aew
oym 1nq ubisap |euibLo
8y} palusawnoop pue
padojenap oym asoyl
ueyl Jaylo (s)dnoub Jo
(s)|enpialpul Jualadwod
e Ag pawuopad
aq [|BYS UONEOIJLIBA
ubisap aiemyos

1591 (9)

(pauo)) bunsa] weiboid 133ndwo) 6-10Z d.nbi4

194


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART III, SUBPART 3.2-2.7.2

ASME NQA-1-2019

(LOYS ‘L'T dS ‘Il Hed)
‘pajuanaid
a(q ||eYys aiemijos
Y3 JO asn aullnol ayj pue
‘pajeulw.al si jonpoud
alemyos ay} 1oy Loddns
“uawainal buung

-

A
|

(LOYS “L'¥ dS ‘Al Hed)
‘asn snoina.d s,81emyos
ay3 Burinp joedwi
s,wajqoud 8y} buissasse
pue swajqo.id paynuap|
bBuibeuew pue bujpodal
104 sanjiqisuodsal
sauljap eyl a1emyos
pauijal 104 paysi|qeisd
aq pinoys ssaoo.d v

juswiainay

v

|

[P)QOVS “L'Z dS Il Hed]
91904100 8 1sNW 12y}
swa|qo.d aiemyos paroday

v

[(9)907S ‘L76.dS Al Hed]
suonoajosd Augessuina
wialsAs 191nd o9,

0} saBueyo pue JuswlQIIAUa.
Buneisado o} sabueyy

|

[(a)90vS ‘L2 dS ‘Il Hed]
sjuswalinbai
ubisap aiemyjos uo paseq
9JBM}JOS O] SUOISIASY

|

[(e)o0vS ‘L' dS ‘Il Hed]
AHUNWWOD 188N 8y} WOy
s}sanbal juswadueyuy

}
!
j
}

SOA

L L N~

(5-102 "B14)
Bunaodaa
wajqoid

(907S “L"v dS ‘Al Hed)
‘abueyo ayy Aq pasnpoiyul
buiaq 109449 asianpe ue
Jo ysu ay1 pue ‘abueyo ayj jo
1Ua]Xa pue aInjeu ayj ‘a1emyos
ay31 Jo A)jealnlio 1apisuod
pinoys pue uayej buiaq ysu
ay1 o1 ajeridosdde aq pjnoys
a1emyos ayj oy abueyo Aue Joj
A1eSS909U [043U0D JO JUBIXD BY |

I
I
v
(907S ‘L7 dS ‘Al Hed)

(907S °L'T dS Il Hed)
:Buimoyjoy ay1 Jo Aue
01 esuodsal ul ale
sabueyo ‘AjjealdA|

‘Poyraw bulisauibua
a1eMIJOS 8y} Ul palynuapl aq
pjnoys osABujop 1oj spoylaw

ay1 pue ‘pajjo4uod ale asn
10y pajdaooe'ple padojarsp
aiemyos o3sabuey)

. (e-Loz 6

(g-L0Z "B14) Juswebeu)
Bunyiodaa |
: uoneinbiys
wejqo.d a1emyo

pw
jod

| |
!

(0¥S ‘L' dS Il Hed)

lwco:owuc‘_a
Aljigessuina
wialsAs Jaindwo9

ssao04d
|o1yuo9 abueyo
uoleInBlyuod ayi (4)

suo1eolyId
]0J1U0D SS9

pe (a)

UOI3OB BAI}081I0D | (o] uond
pue Buipodas | *68) uonen
wia|qoud (p) m uoneol|d

orjdde W
awnoop |
He (e) |

(S0VS ‘LT dS ‘Il Wed)
a1elidosdde se ‘apnjoul asay ]
*suoljoniisul pue sainpasoid panoid

(90vS ‘LT dS ‘Il Hed)
‘paj|o4u0d
aie alemyos ay) o1 saburyo
moy Ajpuapl |jeys ‘pedgng
SIy1 jo Lol ‘esed ul paquosap

A (Z°G0VS ‘L' dS ‘Al Hed) r | #1esu waysAs seynduwiod ayy
apnjpul spoy1siyl _ 0] $$999€ JO SW.I0J 13Y}0
sjpuawa|g Bupasuibug aiemyyos ‘paispisuod 8aq 10 ‘sabpeq Apinaas ‘sy207
plaolys ssaooe (sjosuoo “6a) |eaisAyd | i
H  pug (saunseaw A}11n2as Y10M1au L e
| ‘sjjemamy’ #6°9) 01U0.1199f8 Y10g ‘WaISAS |
oy} uo sapysal jeyj eiep jeano syl pue (2'S0VS ‘L' dS ‘Al Hed)
sjosuod spoyzaw I waysAs saandwed,ayi jo Aiinoaes ayl F abajinld
alemios Bupisauibus | 10q ssaippe’piho N Mt:..uc mmmcu: | sea| Jo uorjeluawa|duy,
pioddng aiemyjog P 4109 PPERINOYS | 4 _ 1seaj J ey jdwy
< I
! (L°G07S ‘L7 dS’Al-Hed)
saaoesd “ 'synsaJ buisa) agueldadoe I (Z'S0VS ‘LY dS ‘Al Hed)
»10M pue wvc__uww”: “ pano.dde ay) pue ubisap/aiemyjos | waysAs piomssed a|qenas
‘SUOIJUBALOD uonisinboe - pano.dde ayj yim JualsISYOs. L © yym uonzeuIqUIOd UI
‘spiepuelg aiemyos sujewal abesn aiemyos aly Jeyd suoneaynuap!
ainsus 0} sueaw e apiro.id pjroys o onbiuf
poyilaw Bulisauibua aiemyos ay] 48sn anbjuf)
adueuajulie|pl :O_ﬁmhwﬂo

se ‘syuawala Buliasulbus
aiemyos ajeidoidde ay )

U1IM 90UBPIOIDE Ul PaJ|04IU09 3] [|ey
21eM1JOS aU] JO aSN By} ‘JUBWUOIIAU
Bunelado ay3 ul pajjeisul pue
asn Joj panoidde si a1emyos ay} 4oy

©

4

(2°90VS “L'v dS ‘Al Hed)
(spienb A3runaas buisn “6°9)

JUAWIRINRY pue ‘ddueudjurey ‘uonyeladQ aremiyos OT-10Z 4nbi4

195


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

PART III, SUBPART 3.2-2.7.2

(LOES “L'T dS ‘Il Hed)
ua1jddng syl 01
$10419 21emyos Jo Buipodals
s, Jaseyoind ayl ‘aielidosdde
se ‘pue Jaseyoind
9y 0] S10JI8 81EMOS
jo Bunodal sa1ddng
J04 syuawalinbau Aylnuapl
||BYS SIUBWINDOP 1UBWAINI0.d

—

(LOES "L'T dS "Il Wed)
*(991n0p 9|qewwelboid
“69) Wall pale|al 10 9IeMYOS a3y}
10 @oueldesoe uodn uedqng siyy
40 syuswaiinbai sjelidosdde ay)
1oy a|qisuodsal aq ||eys Jaseyoind
9] "S99IAISS 91BM}OS pue
aJemos 4o Juawalnooid ayl 01
paijdde aq ||BYS S89I1AI8S pUE SWall
104 £ pue ¢ syuawalinbay ’| Lied

Lvs

¢l Hed yum
29uep1029e-ul painsoid

Bulaq ‘99IAI9Ss 81eM1JOS 10
‘a1emiyos ayls|

(00€S ‘L2 dS ‘Il Med)

‘| Led jo adoos
qUl UlYyHM SSIUAIIOE Ul 8SN 10}
pasinboe asimiaylo Jo | Lued
j1m @oueplodoe ul pasnooud
g4o91A19S 918MOS 10 91BMYOS
gopn|oul uolusinboe aiemyos

A %
[ ]
(£ "bay ‘| Lied) (v "bay ‘| Led)
S3JIAI3S pue |043u0d
(§-L0z "B14) sway paseyaand juswinoop
Buipiodas 10 |0J1U0) 1UBWIaIN204g
wia|qoid

uonyisinboy aremyjos T1-10Z 24nb14

196


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART III, SUBPART 3.2-2.7.2

ASME NQA-1-2019

‘uonouny A19jes e uriojrad Jou s90p Jey) 2Iem1jos padinbie-asIMIaYI0 10J UONIAIIP dplaoad Jou S30p BPUSPPY 600Z-BT-VON 9y YaIMm 800Z-T-VON (1) :ALON

(2'20€S "L'¥ dS NI Hed)
‘Juawnoop juawainoold ayl U¥pauyap aq osje pjnoys |0J3u0d uoleinbljuod 10j Ajjiqisuodsay *JoJjuod uoneinbuod Japun suawnoop ay aoe(d pue /°z yedqng jsurebe
sjuawnoop s Jaijddng oy Jo Ju8ed oy a1edwos pjnoys Jaseyoind ay| ssasoid ubisap a1emyos s,1aijddng ay1 jo aouapina apinoid Jey; sjuswnaop ayl Ajauspl pinoys
1aseyaind ayj ‘Mairal siyjjo Led sy=uolia)lio malnal ay] se / 'z 1edqng Buisn ‘aiemijos ayj [013u02 pue dojaaap o] pasn Jaljddng ayj ssao0.1d ayl MaIAal pInoys 1aseyaind ay |

‘Z0€ "eded ‘/°z Ledqng ul pauljap si 110jj9 UOISIAaI ay] Buimoj|o) 1SIXa PInoys Jey] Uoieiuawnoop
wnwiuiw ay | Juawnadp juswainsoid ay1joadoos ayy UlylIM SI UOISIASIL 8y 1BY] 8INSUd pInoys 1aseyaind ayl ‘wetboid 1aindwoo buijsixa ue sasinal iaiiddng ayy uayp)

(20ES “L'T dS “Il Hed)
‘uoljoes
SIU} YHM 80UBPI0DE U]
pajeolpap aq |jeys pedqng
SIY} MO||0} O} paiinba.
jou suojjezjuehio wouy
paAledas a1eMmy0s pe1daddy
O suoIsiAal Juanbasgng

A

Jandwod

puljeseq weibo.d

uoljejuswnoop
paidasoy

(20€S °L'T dS ‘Il Wed)
sallljiqeded
[===1 P31e3ipep /Y3 JO sywi| sl Al
ulyuM (jeniew Jasn ““6a)
asn 1o} suoudnJsul (9)

(20€s *L'T dS ‘INJed)
suonepwI| a3 Uiy
qeded ay) a1esisuoulap)
01 aoueidaooe A
JO poylaw sy} se sased pue
sue|d 1sa1 Jo uonezi|in (q)

sol;

pue (zoes L2 dS Il Ved)
sol1s11910eIR YD
2 se asn

%

] papualul 10} suoneywi| <
qedeo
©uap! (e)

Y

(z0eS LT dS "Il Hed)
‘auljeseq
1ua1ind 8y} ysijgeisa
l1eys (s)weiboad
191ndwod pajeroosse
pue uolelUaWINIOP

ey

(20€S 'L'T dS ‘Il Hed)
‘panoidde pue pamalral aq
|leys aiemyos sy} 1daooe
0] Alessadau suoljoe

(L'2OES ‘L'¥ dS ‘Al Hed)
's19)ndwo9 [e1o1awwod BullSIXa JO UOIEIIPap 104 SJUswWalInbal 10f
Jeajanp Jo swalsAg Alajes ui siaandwio) [enbiq 104 els}I) pIepuels |
'P1S 333J 998 "wWalsAs A1ajes e ui pasn siaindwoo [enbip erosawul
ue ase jey) sweiboid 1o3ndwos [e19.18W WO JO doUL)d820E 10 POS

*9sn papuajuy 104
suoneywiy pue salljiqedes Jo UONEILIIUSP! BYL YHM UOBIUN[UOD U) PO
Jeuonouny pasinbai ay3 Buiuyaq ‘saiijiqedes jeuoouny paulap ayj ul

JeY] BoURINSSE B]qRUOSEaI 9PIA0Id PINOYS SJUBWSIINDSI oUBWLIOLID)
ay3 Jeys Butujuisia "padojorap aq pjnoys elia3io soueidagoe 10

‘spuawalinbal uoneslyLieA ubisap yum Ajdwoo jeyl smainal ubisap we
asay} ssalppe o} }nsal JusjeAinba ue apiro.d jey) sioyoey Buiesuady

L-VON Jo spuswalinbai ay} 0} suoidaoxg "eLia}lio MalAal ay) se /' Hed
Ja1iddns ay) Aq pasn ssao0.d Juawdojanap ayl Jo MaIABI & JuaWaINd|

suolels bulesausn 1amod
uoneN UBdLIBWY ‘€66L-C'E YL
oo Jo Juauodwoo juaiayur

aq os|e Aew ssaooud siy |

luioy1ad aq pjnoys sanijiqedes
Ljum ajesado ues a1emyos sy}
i ay1 yum saidwoo asemyos
JUaWa.inbal 9oUBWIOLS 4

2 Juswdojanap 1o aoualiadxa
IapIsuoo aq pjnoys suoidaoxa
07 "pajuUaWNIop aq pinoys
ng buisn paw.ojiad aq pjnoys
b1d 03 uoud “eanoeid assyp)

-——

v

I
I
I
I
I
I
I
I
I
I
I
_ m:.zwgmnﬁ pajuswWnoop apnoul p[nod s10joej 8say | ‘pajuawnoop pue pg
I
I
I

(00€S LY dS "Nl Hed)
‘uedqng ayi yiim soueldwos opul pue [013u0d uoieInb|
Jgpun £z 1uedqng jo josjuoa ay; apisino padojansp uaaq sey 1eyl alemyd
1U8]sI5U0I B 10) paau ay} 8zjubodal 03 sarles apinb uoneoiidde siy | ‘Auioe
buimojjoy ayltyz Ledqng jo uoneosydde jeiued o (iny aiinbai Aew /°z uedqng

ljuoo

s buibuliq o3 yoeoisdde

141 Ul sisse 0] 9ouepinb si
buisn jou padojanap aiemyos

2y} Jo sauewopad a8y}
pue pajuawnoop aq ||eys
ssao0.d uolesipap ay |

(z0es ‘L2 dS "Il Hed)
:Buimojjoy
ay1 apnjoul

pue pajuawinoop
aq ||eys ssad0.d
uoneolpap ay L

uojjejuswindop

(s)sweaboid
Jayndwoy

pajerdossy

uonesipap
panoiddy

i |
\ 4
(z0€S ‘LT dS Il Hed)
‘[(1L) @10N] (24eMmos palinboe asimiiaylo
(20€S ‘LT dS ‘Il Med) 10 ‘J|ays-ay1-4J0 |elosawwod painpoid
*ss@001d uoIROIpaAp ‘alemaleys ‘alemaaly 6 9) uoneofdde
l€== oyl 6uLINp Pa||01JU0D |« PBPUDLUI S} Ul BSN 10} PIEPUELS SILL YUM
pue paynuapl aq |jeys jualsisuod weiboid e Jepun panojdde
alemyos palinboe ay| a1d uaaq 1ou sey jey) alemyos jo
Misinboe ayy 01 parjdde aq |leys |'vL'Z
yedgng”)| Led pue ‘/ Juswalinbayl|’| Led
» LvsS
(e-10Z "B1d)
juawabeuew
uoyenbyuod (rL°Z dS ‘Il Hed)
alemyosg S891AI8S pue sway (£ "bay | ved)
apeub |eroisawwiod $991A49s pyie swayl
10} syuawaiinbai peseyoind fo josuon

@suelnsse Ayjenp

(p.yuo)) uomnsinbay asemyos 11-10Z 34nb14

197


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

PART III, SUBPART 3.2-2.7.2

(\)

uoijejuswnaop
sisAjeue ubjsap ayy

Yum papnjoul
(@)2ovs ‘¢ ‘bay
1ad uonejuawnoop
weusboud 1a3ndwo)n

A

[(2)Z0vs ‘€ "bay ’| Hed]
‘wigjqoad jeaisAyd aipoads ayy
0} weabouid 191ndwod ay) jo uonesijdde

Buijioddns (01949Y] 9oualajal 10) saseq ay} A
pue ‘uonesyiaA weliboid 191ndwos o0} asualayal 1o Jo
9ouapina ‘syndino ‘sindul ‘uoisinal pue aweu weaboid

191ndwod ‘adA} 181ndwod a3y} Jo uonesyipuapl
Buipnjoul ‘uone|najes 13xndwod Aue jo uonesypuap|

(3)20vS ‘€ "bay 4ad
uOI}B1UBWNIOP UOIJRIJIIDA
sisAjeue uBisap ay) o
UM papnjoul uoijedijiian
s)nsas weiboud 191ndwod
J0 uonelUdWNI0Q

A

{pasn sf 11 yaym
1 JuUaWuoIAYa 3y} Buipnjoul

(008s
‘g "bay ‘| Wed)
|joi3uod
ubisap aiemyjosg

|- - - - - -—-—-—-—-= > 2yl YlM 80uep.IoPoe ul pa[|oJIuod aq

(€-L0Z "Bid)
juawabeuew
uoneanbyuod
aiemyos

ON ‘paiinbai se pagosjuod weiboad

a91ndwiod ayy s|

(LOYS "€ Pod ‘| Hed)
‘pJepueig siy1jjo syuswalinbau

Jleys swesboud sdindwod paijlianaid

[(a)LOvS "g['bay ‘| Hed]

‘uoijeoljdde uejnoiugd ayl yum paleloosse
wa|qo.d |eaisAyd ayj o1 onnjos pijeA e sonpoud 01
umoys aq ||eys [apow EWaylew papoous ay|

uonjedipap
apesb
|e124owwo)

(6“10g "B14)
Buiysa)
weiboid
a9ndwo)

A 4

(LOVS '€ "bay ’| Hed)
uonesijdde yoes

[(e)LovS 3y '] Hed]
‘paApjdwa
Jaloweded yoeas 1oy s1ful| paulep Uulylim [apow
|eanewaylew papoous ay) Joy suoin|os 1991409 seonpoud
11 1Yl MOYS 01 palylian aq |jeys weaBoud 1ondwod ay|

< 10} sisAjeue ubisep |
Y1 yum payiian
aq |jeys s}nsay

(00gs
‘e ‘bay ‘| Led)
:O_#mu_h_‘_m>

Yoes 40y sisAjeue uffisap ayl yum paijlien
synsad ayz Jo paylianadlid aq |jeys Aljiqeidsdoe
wesBboudusindwos|uswalinbai siyy jo
(q) pue (eyLapseled Y palinbau Juaixa ayl o

\ ubisag

sisfyeuy ubisaq ul asn weiboid 133ndwo) zI-10Z 34nbi4

Heis

198


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

ASME NQA-1-2019

PART III, SUBPART 3.2-2.7.2

Figure 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.

On-page reference Reference out of :

the current section Document or set
of the flowchart of documents

. ( External
Data input references

Sold lnes: represent mandatory requirements or flows In the standard.
Dashed lines: nonmandatory elements, activities, or flows in the Standard.
Heavy lines: primary flow is indicated by the heavier line.

A\
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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

100 GENERAL

This Spbpart provides nonmandatory guidance on
applying Part II, Subpart 2.14 requirements to the dedica-
tion of cgmmercial grade computer programs and soft-
ware seryices as required by Part II, Subpart 2.7, para.
302. Thip Subpart applies to procured and acquired
computdr programs not installed in physical plant
safety systems that support the performance of a
safety fuipction and that were not developed or approved
under a [program consistent with this Standard. The
applicability of this Subpart is not dependent upon the
type of fomputer equipment (e.g., mainframe, PC,
networked workstations, controllers, or other digital
equipment) on which the computer program resides.

As defined in this Standard, computer programs include
real-time| (e.g., operations or process control) as well-as
nonrealitime (e.g., design or analysis) computer
programg. The application of commercial grade’dedica-
tion for cpmputer programs included in digital equipment
that are ipstalled in physical plant safety systems should
be perfofmed as part of the dedication process for that
physical|plant safety componeiit. ,For these systems,
the requlirements of Part II, Subpart 2.14 apply, and
existing [industry guidanee\to meet the commercial
grade dedlication requirements of this Standard includes
EPRI TR 106439, Guideline on Evaluation and Acceptance
of Commércial Grade-Digital Equipment for Nuclear Safety
Applicatipns, Octeber 1996; IEEE 7-4.3.2-2010, Criteria
for Digital Computers in Safety Systems of Nuclear
Power Generating Stations, June 17, 2010; and EPRI

fying a Commercially Available PLC for Safety-Related
Applications in Nuclear Power Plants, December 1996.
This Subpart does not provide guidance for real-time
computer programs.

As described in Part II, Subpart 2.7, para. 302, the dedi-
cation process includes the following three criteria:

(a) identification of the capabilities and limitations for
intended use as critical characteristics.

Services

(b) utilization of test plans andscases as the methpd of
acceptance to demonstrate the capabilities withip the
limitations.

(c) instructions for use(e«g. a user’s manual) within the
limits of the dedicated eapabilities. The dedication process
shall be documented;-and the performance of the adtions
necessary to aceept the computer program shafll be
reviewed and/approved. The resulting documentation
and associated computer programs(s) shall estaplish
the current’baseline.

TheSe criteria can be addressed through implemepting
the“commercial grade dedication process defindd by
Rart 11, Subpart 2.14. The identification of the capablflities
and limitations for intended use should be addrgssed
during the selection of the set of performance critical fhar-
acteristics. Test plans and cases required to demondtrate
those capabilities within the limitations should be pxer-
cised through special tests and surveys. Instructior]s for
use within the limits of the capabilities should be identi-
fied through the selection of the physical or perfornjance
critical characteristic associated with a user’s mahnual,
online help, or other methods to assist the user ip the
proper operation of the computer program within the
limits of the dedication.

101 Definitions

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

commercial grade computer program: a computer

DTOP d Sd V10 O as

designed, developed, or approved in accordance with
Parts [ and II, Subpart 2.7.

W W

commercial grade computer program service: a service that
was not provided in accordance with the requirements of
this Standard and that affects the safety function of a
computer program or the use of computer programs
for design or analysis that supports a safety function.
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dependability: a broad concept incorporating various
characteristics of computer programs, including relia-
bility, safety, availability, and maintainability (adapted
from EPRI TR 106439).

digital equipment: equipment containing one or more
computers.

200 DEFINITION APPLICATIONS

d CO d
a determination of whether the item meets the applicable
definfitions of a commercial grade item or service. Part |
states that computer programs that are a physical part of
plant{ systems are included in the term item. It is recog-
nized that computer programs that perform a design or
analysis function in support of a safety function are not
included in the definition of item. For this Subpart, the
computer program should meet the definition of a
commercial grade computer program or service to
qualify for dedication. Computer programs that do not
meef this definition are subject to the requirements of
Part L.

300

R
verif]
an S
prog
comj
2.7 1

UTILIZATION

quirement 3, para. 401 provides for two methods of
ying computer programs used in design or analysis of
C: preverification and verification of the computer
ram results after every use. Preverification.of
uter programs includes applying Part II, Subpart
n which this Subpart can provide needed guidance.

PART 111, SUBPART 3.2-2.14

Only computer program or services that support the
performance of a safety function and meet the commercial
grade definitions should be considered for commercial
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 spe-
cific computer program application, a range of application
or limits, a specific service, or for a generic group of

D ATIOT Toutd bejincluded
in applicable procurement and technical dociiments as
necessary to support the dedication.

Computer programs or services_that suc
complete the dedication process-are subs
subject to the controls of Parts-fxand II of the

o7 a 2Ty O reqduiTemer

cessfully
bquently
Standard.

400 TECHNICAL EVALUATION

A technical evaluation-should be performed
mine the computer prégram’s safety function, g
requirements of-this Standard, computer pro
hardware requirements (as applicable), and
and type of review and testing activities that a
priate. This evaluation could range from a demao
that the.commercial grade computer program
accurate and precise results for a predetermir
yerified problems with known solutions to a vd
of program requirements, design, testing, and ¢
of test results. Credible failure modes for d
programs should consider the impact of the
program’s failure to produce correct results or

to deter-
pplicable
bram and
the level
e appro-
nstration
produces
ed set of
rification
valuation
omputer
omputer
an unde-

When the results derived from the use of the ‘computer tected defect within the computer program on the proper
progfam are independently verified for everyuse or appli- operation of the component being designed or [the relia-
catiop, the computer program is not required to be dedi- bility of the analysis being performed.

cate( if the independent verification is\performed to the

requjrement of this Standard. Using-this latter method is 401 Technical Evaluation Considerations

not 4 surrogate for commercialgrade dedication of the During the technical evaluation, if availhble, the
comy ut(.er. program. . following should be considered:

Tq utilize a commercial gra-de computer program or (a) the dedicating entity identifying if the ¢omputer
serv]ce, controls should be implemented to provide program or service can impact a safety-related SSC
reas )nabl.e assuranx that’th.e computer program or (b) conformance with the definitions for commercial
service will supportian SSC s.mtended safety function. grade computer program or service
This [Subpart cat\also be applied to-ccl)mpu-ter programs (c) the mathematical model(s) on which the pfogram is
that ¢ontrol the management or administrative support of based
safeiy. acktles. These controls should include the (d) the identification of the capabilities and limitations
folloving: . for intended use

(a)_determination that the computer program or PN TR . c - c hich the

(€ CS5ULADISIT LT CIds5S U PpIrODICIIS TOT W

service supports the performance of a safety function

(b) confirmation that the computer program or service
meets the applicable commercial grade definitions

(c) identification and documentation of the critical
characteristics, including acceptance criteria

(d) selection, performance, acceptance, and documen-
tation of the dedication method(s) for determining
compliance with the critical characteristic acceptance
criteria

201

program is intended to be used

(f) confirm whether the computer program’s solution
methods are appropriate based on state-of-the-art knowl-
edge

(g) determine whether adequate testing has been
performed or if additional testing is needed to ensure
adequate validation

(h) the acceptance criteria to be used in evaluating the
range and validity of program responses
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(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 evalua-
tion and

’

entity should consider data and error reporting

hnical Evaluation Documentation Review

The d¢dicating entity should review any available
supplier flocumentation. Examples of supplier documen-
tation supporting the technical evaluation include

(a) statement of problem

(b) requirements specification

(c) degign specification

(d) sowirce code

(e) test plan and test results

(f) conifiguration control

In situptions where the above documentation is not
available| computer program users’ manuals should be
reviewed| for requirements and design information asso-
ciated with the scientific, engineering, or mathematical
models ilmplemented, the code structure, and interfaces
between high-level functions of the computer program. If
these dopuments are not provided by the supplier,a
search of publicly available documents should.bé _used
to supplement the supplier’s documentation."If the
supplier [documentation cannot be adequately supple-
mented gnd the unavailable informationitis ‘essential to
determinfing reasonable assurance, dedication may not
be possiblle. In the instance where a critical characteristic
cannot b¢ verified, the dedicating entity should consider
alternate|critical characteristics*to provide the required
reasonable assurance.

Part I} Subpart 2.14,{para. 402 should only apply to
computer programs.if they are reinstalled in the same
computer hardware and operating system (including
patches) | from. the“same distribution media, developed
by the original¢ompany, and with the same configuration
data. In thi§’Scenario, acceptance testing should still be

ASME NQA-1-2019

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 computer
program and its data. Based upon the computer program’s
design and performance basis, a variety of critical char-
acteristics can be identified. However, only a subset of
those critical characteristics selected for accepflance
(referred to as critical characteristics for acceptgnce)
should be needed to provide the necessary level'of reqson-
able assurance.

Critical characteristics associated-with computer
programs can be grouped into the following categgries:

(a) identification

(b) physical

(c) performance/functienatl

(d) dependability

The computer progrtam’s identification (i.e., veysion,
build date, release name, or part or catalog nunjber)
should be considéred a critical characteristic if it proyides
a method fordinking the computer program with the
manufacturer’s product description, user’s mahual,
published.data, or product specification. Physical chprac-
teristics are associated with the computer progiam’s
physical media (e.g., CDs, tapes, downloads, or remote
aecess). Performance/functional characteristic examples
include the required functionality of the computer
program to perform its safety function and the accfiracy
of its results. Dependability characteristics are a catggory
of critical characteristics unique to computer progfams.
The dependability category addresses the critical chprac-
teristics evaluated to develop judgment regarding built-in
quality of the computer program. Dependability chprac-
teristics include both supplier and user attributes, sulch as
a review of the computer program'’s life-cycle procgsses
and output documentation at the supplier’s faciljities,
review of the user’s configuration management activities,
supplier and user testing and verification and validption
(V&V) activities, and other activities related t¢ the
supplier’s software development process. Often, suyplier
dependability characteristics for computer progfams
cannot be verified through Method 1 [special tes$t(s),
inspection(s), and/or analyses; see section 600] 3lone
and are associated with the processes used to prdduce

performed to ensure that the computer program performs
to the originally established requirements. If a failure has
occurred and a backup is used to restore functionality,
operational processes should be followed.

Part II, Subpart 2.14, para. 403 should not be used to
accept different computer programs in safety-related
applications, unless complete equivalency evaluation is
possible.

the computer program.

A prudentapproach to achieving the necessary, reason-
able assurance for the dedication process is to select
multiple critical characteristics from all categories. This
approach mitigates limitations of any single critical char-
acteristic and the limitations on acceptance methods for
individual characteristics.

Table 501 provides a list of critical characteristics to
consider for computer programs. It is not intended to
be an all-inclusive list of critical characteristics for
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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 func-

PART 111, SUBPART 3.2-2.14

analysis of SSCs. At this point, the computer program
can be accepted as a safety-related item and will be
subject to the controls of Parts I and II of this Standard.
Users of this Subpart should be aware that the
method(s) of verification chosen may impact the procure-
ment document content needed for the successful verifi-
cation of the critical characteristics for acceptance.
Dedication activities will not be considered completed
until the computer program is installed and found accept-

tion,[ToNSIder the critical Taracter stics 1 the tabie, able by the dedicatimgentity. Dedication isasatety-related
determine which are appropriate to include for their dedi- activity, and Part II, Subpart 2.14 requires the’dedicating
cation process, and evaluate whether additional critical entity to conduct the dedication procéss unfler a QA
charpcteristics for acceptance not included in Table program that meets the requirements of Partp I and II
501 pre needed to provide reasonable assurance that of this Standard.
the ¢omputer program will adequately support the
SSC’q safety function. 602 Method 1: Special Test(s), Inspection(s), and/
Thie specific critical characteristics to be considered for or Analyses
acceptance sh?uld be' identified through a rev1ew.of the 602.1 Special Tests. Tests to verify the adequiacy of the
manfifacturer’s published software documentation or .
C . commercial grade computer program should |be docu-
othef technical information documents. For example, : -
\ ) mented in a test’plan. Test plan activities that should
the manufacturer’s test documentation should also . [
rovide important information necessary to define the be considered include the tests to be performed, the
pro p . . ary test method(s)'to be utilized, verification of the |dentified
criti¢al characteristics, consistent with the computer L - . .
roskam’s application requirements critical characteristics for acceptance consistent with the
prog PP q ’ acceptance criteria determined in the technicgl evalua-
502 |Computer Program Acceptance Criteria tion,"\demonstration that the mathematical gquations
aré’adequate to calculate critical parameters ip an SSC,

Ealch critical characteristic should have associated
acceptance criteria to determine whether the computer.
progfram adequately meets the identified critical charae-
terigtic. Table 501 includes appropriate acceptance
criteria for the identified critical characteristie,

THe dedicating entity is responsible for .détermining
whether the dedication method and results are adequate
to meet the acceptance criteria.

600| METHODS FOR ACCEPTING COMMERCIAL

GRADE ITEMS AND SERVICES

601 |Dedication

To

provide reasonable assurance that a commercial
grade computer(program will perform its intended
safetly functions-the dedicating entity should verify that
the cpmmercidlgrade computer program meets the accep-
tance criteria for the identified critical characteristics by
using gqne-or more of the following dedication methods

and documentation of test results. The dgqdicating
entity should develop sufficient tests to d¢termine
whether the computer program produces valid jesponses
when used in the design or analysis of SSCs.

Tests may be performed by third-party entit{es if they
are documented and the tests are controlled in adcordance
with the requirements of this Standard. The uke of test
problems based on codes and standards or established
technical references should provide an acceptable
approach for some types of design and analysis fomputer
programs. The test plan and results conducted by the dedi-
cating entity or a third-party entity should be rdtained as

performed by the supplier, the dedicating entity should
verify the adequacy of test coverage consisfent with
the computer program’s application requiremgnts.

The dedicating entity should confirm that a fepresen-
tative testing set of anticipated program applications was
carried out by the supplier and that important design
features and major logical paths of the cpmputer

speuficd tmPart1t; Subpcu 214

(a) Method 1: Inspections, tests, or analyses performed
after delivery

(b) Method 2: Commercial grade survey of the supplier

(c) Method 3: Source verification of the item or service

(d) Method 4: Acceptable supplier/item performance
record

Once critical characteristics are verified, there is
reasonable assurance that the computer program
produces valid responses when used in the design or

203

program were tested consistent with the technical evalua-
tion and critical characteristics for acceptance. Retesting
should be required to repeat some of the supplier’s tests,
and additional testing should also be required if a
supplier’s test coverage is found to be inadequate.
When tests are used to verify acceptance criteria for
the critical characteristics, the commercial grade
computer program should be kept under configuration
control to preclude inadvertent use or changes prior to
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satisfactory completion of the dedication activities and to
prevent unauthorized release.

Ifthe 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 situations
where computer program requirements include a clear
specification of the range of validity for program
responses, an evaluation of test results and documenta-

ASME NQA-1-2019

these will not affect the computer program’s application
requirements or prevent the computer program’s inad-
vertent use. Inspections for dedication go beyond the stan-
dard 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 receiptinspection and simple computer

tion that
range sh
be detert
experim
other val
of validi
compute
compute
of intereg
observat
presentd
analytic

cases. In|
subjectiv]
ment of

of the dd
entity sh

StatesS wietner dall reSuIts Iall WILIII te valld
uld be acceptable. The range of validity could
nined based on physical observations, such as
ental benchmarks, by analytic means, or by
jdated programs. In some instances, the range
y is known only in very general terms. The
r program being reviewed is often the only
- program capable of analyzing the problems
t and providing the needed responses. Physical
ons may be available only for simplified, unre-
tive, or distorted problem conditions, and
results may be obtainable only for trivialized
such situations, validation becomes a more
b process dependent on the professional judg-
professional engineer or other qualified staff
dicating entity. In such cases, the dedicating
uld evaluate the test results or conduct analyses
to demonjstrate that

(a) reglistic test cases or test cases representative of
the anticipated program used produce physically accept-
able resylts (e.g., no negative temperatures or infinite
pressure[limits)

(b) simplified test cases produce understandable
results when compared with physical obseryations or
analytic predictions

Suppliér acceptance tests and purchaser acceptance
tests arefactivities that may be used durinhg dedication.
Method 2 should be used along with Method 1 if the dedi-
cating entity wishes to take credit for Supplier acceptance
testing performed at the commercial supplier’s facility.

602.2 |Inspections. Inspections should include verifica-
tion of objective evidenceyincluding product identification
and computer program.revision date.

Receipf inspections should be included in the dedica-
tion plan pnd performed to accept the computer program.
[tis impoftanttothe process of implementing Method 1 to

understand the difference between standard receipt

Progran MStaliation CeckoUTs are fmportant to te fedi-
cation process, they are not adequate on their owp for
dedication.

w of
n re-
here
, the
as a
PSign
f the
sses
uire-
nple-
the
barly
and
lock

602.3 Analyses. Analyses should include a revig
the computer program design related\te. applicatio
quirements. As mentioned abeve;-in cases w
design specification documentation is not available
available computer programydocumentation, such
user’s manual, should be-reviewed to identify d
specifications and application limits. The review d
applicable computer program life-cycle proce
should demonstrate that all computer program req
ments associatédywith the safety function were in
mented adequately, ensure traceability to
computer.program safety requirements, and cl
describesrequired functions, inputs, outputs,
option$’that are not used to potential users or
frem-use, as necessary.

603 Method 2: Commercial Grade Survey of the

Supplier
bd in
part

nted
s the

Commercial grade surveys should be perform
accordance with the survey criteria of Part II, Su
2.14, which requires the supplier to have a documg
and effective quality assurance program that contro
supplier’s specific processes. The survey documentption
should provide objective evidence that the life-tycle
processes and controls implemented by the computer
program’s supplier for specified critical character]stics
have been observed and evaluated for acceptance. [Defi-
ciencies identified in the supplier’s process or cortrols
should be corrected if the survey is used for acceptance
of the identified critical characteristics.

The survey process should take advantage of ava
program documentation (such as development process
artifacts), as well as user experience. Evidence siould

lable

inspections, computer program installation checkouts,
and special tests and inspections performed after
receipt. This Standard describes the standard receiving
inspection in Part I, Requirement 7 as checking the quan-
tity received, damage, general conditions of items, and
part number. Computer program receipt inspections
are as simple as checking that the computer program
media have not been damaged and that the version iden-
tifiers are correct. Installation and checkout activities may
or may not be part of dedication if it can be proven that

208

exist-of-software dcvcluplucut standards—and pr actices
that were in place during the development of the computer
program. Existing V&V activities carried out by the devel-
oper should be considered, evaluated, and credited as long
as it is relevant to the computer program’s application.
This documentation should be identified and controlled.

Method 2 may be used when the dedicating entity relies
on the commercial supplier for analyses, testing, and other
activities that are related to the dedication process. Given
that the dedicating entity is responsible for verifying
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critical characteristics, delegation of such activity should
come with a thorough assessment of the commercial
supplier’s process to effectively control critical character-
istics.

604 Method 3: Source Verification

Source verification is amethod of acceptance conducted
at the supplier’s facility or other applicable location to
verify conformance with one or more identified critical

PART 111, SUBPART 3.2-2.14

tures, systems, and components may be evaluated as part
of the failure analysis investigation. This method is most
effective when the supplier provides 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 agree-
ment in the procurement documents provides assurance
that there is adequate communication between the
supplier and users.

charpcteristics and acceptance criteria. This method
coulfl be used to witness certain tests or computer
program development processes that can only be
perfermed at the supplier’s location due to specialized
equipment, trained personnel, etc. Source verification
is orlly applicable to the actual activity related to the
critidal characteristic and acceptance criteria observed
during the surveillance. The dedicating entity may estab-
lish & frequency in which to witness these activities to
ensufe that process controls applicable to the critical char-
acteristics be effectively implemented for subsequent
computer program revisions. An example of a surveillance
would be to send representative(s) to evaluate the execu-
tion ¢fthe test problems for the new computer program or
computer program revision.

Thiis method may have limited application and is not
appljcable to computer programs that have already
been| developed since the computer development activ-
ities| have been completed, for which access to the
computer program life-cycle documentation may_be
restrjicted due to the proprietary nature of the documen-
tation, or when there is an inability to interact"with
supplliers.

605 | Method 4: Acceptable Supplier ltem or Service

Performance Record

Ad
uate
cial
certi

ceptable data for historical performance should eval-
the industry-monitored performance of the commer-
prade computer program, industry product tests,
fication to national’codes and standards (nonnuc-

700 COMMERCIAL GRADE SOFTWARE. SERVICES

Commercial grade software services have a|potential
impact on the performance of computer programs and
their ability to perform specified safety fynctions.
Part II, Subpart 2.14 identifies computer software
support as being one example of a service thqt may be
provided as a commercial/grade service. Conmercial
grade software senvicés may include, buff are not
limited to, installation-of computer programs, pperating
system updates and computer program patches] develop-
ment or modification of computer programs thaf perform
a safety furiction, performance of independent Y&V activ-
ities, or other technical support activities. Alterption of a
dedjcated computer program'’s critical charafteristics
may be considered a commercial grade service. [[he dedi-
cating entity should have qualified personnell who are
knowledgeable of the services being provided in order
to dedicate a service. Control of the activities performed
by the service provider and the documentation ffom these
activities should be considered critical charactgristics to
be verified during the dedication of the commertfial grade
service associated with computer programs.

800 DOCUMENTATION

801 Computer Program Procurement Do¢uments

cted and
urement
need to

Depending on the critical characteristics sel
the dedication method, the purchaser’s pro
documents for the computer program may

lear-ppecific), and other industry records or databases. include the following:
Whep a computer-program _has b.een demonstrated to (a) a detailed description of the computer|program
be rpliable based on its historical performance, it ;e title, release, version, or other descriptie identi-
should be credited during dedication. Historical perfor- fiers
mante should be supported by the use of one of the (b) technical specification requirements relafed to the
other verification methods listed above. computer program application
he Accantancn ranthod chonld bavua o graatar analics
This-acceptance-method-sheuld-have-a-greaterapphea {c)the media or process used to provide the computer

tion for the dedication of computer programs used in
design or analysis. Computer programs that are commer-
cially available and that have industrywide application
may be used successfully hundreds or even hundreds
of thousands of times daily. The results of these uses
and engineering judgment associated with the acceptance
of the computer program should be considered with dedi-
cating the computer program. Errors reported by the
users to the supplier and failures associated with struc-

209

program to the purchaser

(d) identification of the supplier’s QA program appli-
cable to the computer program’s development and
support

(e) identification of the documentation to be provided
with the computer program

(f) special shipping, storage, and handling require-
ments for media and any precautionary controls
related to consideration of temperature, humidity,
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electromagnetic interference, etc., to be identified by the
supplier

(g) right of access for performing surveys or surveil-
lances

(h) need for the supplier to provide error reporting or
technical support

802 Dedication Documentation

Documentation of the commercial grade computer

ASME NQA-1-2019

program. When limits on the computer program usage
exist that are not blocked by the computer program’s
process controls, a users’ manual with the specified
limits should be available to the users.

900 REFERENCES

ANSI/ANS-10.4, Verification and Validation of Non-Safety-
Related Scientific and Engineering Computer Programs

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 ap-
plicable dedication method:
(a) dedication plans or procedures, including the
essential lelements of the dedication process
(1) s$cope and objectives for the dedication process
(2) tequirements document for computer program
or servicg dedication
(3) plans for a configuration management process
for computer program or service dedication, including
planned |regression test requirements and expected
results
4
(b) co
documen
(c) tec
)
review
)
evaluatio
(d) critical characteristic identification and acceptance
criteria
(e) tedt plan(s), test specifications, test report(s) or
results, ifspection reports, and analysis reports
(1) yeview of test coverage
(2) evaluation of test results —~validation
(f) commercial grade survey reports
(g) sowirce verification reports
(h) higtorical performangeyinformation [e.g., avail-
ability arld use of user experience(s)]
(i) dedlication report/eontaining sufficient data to
item or service

omputer program V&V methodology
mmercial grade item or service procurement
s

hnical evaluations

omputer program requirements, summary, and

ocumentation referenced during the technical

803 Usér Docamentation

Limitations'of the scope of the dedication of a computer

fUl tllC Nudcal Illdubtly

Publisher: American Nuclear Society (ANS), 555/)
Kensington Avenue, LaGrange Park,(IL '6(
(www.ans.org)

orth
526

ANSI/IEEE Std. 7-4.3.2-2010, IEEE Standard Criter
Digital Computers and Safety Systems of Nuclear P
Generating Stations

ANSI/IEEE Std. 730-2002, IEEE/Standard for Soft
Quality Assurance Plans

ANSI/IEEE Std. 1012-2004;"IEEE Standard for Soft
Verification and Validation

Publisher: Institute of Electrical and Electronics
neers, Inc. (IEEE), 445 Hoes Lane, Piscatawa
08854 (www.ieee.org)

a for
bwer

ware
ware

Fngi-
y, NJ

EPRI Techinical Report 106439, Guideline on Evaluaftions
and Aceceptance of Commercial Grade Digital Equipment
for*Nuclear Safety Applications

EPRI Technical Report 107330, Generic Requirenjents
Specification for Qualifying a Commercially Available
PLC for Safety-Related Applications in Nu¢lear
Power Plants

EPRI Technical Report 1025243, Guideline for the Afcep-
tance of Commercial-Grade Design and Analysis
Computer Programs Used in Nuclear Safety-Related
Applications

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

B420
rom)

IS0 9001:2008, Quality management systems — Require-
ments

Publisher: International Organization for Standardiz
(ISO), Central Secretariat, Chemin de Blandonnet 8
Postale 401, 1214 Vernier, Geneva, Switzer

(www.iso.org)

htion
Case
land

SEI CMMI, CMMI-DEV Version 1.3, November 2010, (
for Development

MMI

program that are based on the critical characteristics
should be communicated to the computer program
users to ensure usage is within the dedication limits.
The configuration control of the computer program
can usually be used to control the version of the computer

210

Publisher: Carnegie Mellon University Software Engi-
neering Institute, 4500 Fifth Avenue, Pittsburgh, PA
15213-2612 (www.sei.cmu.edu)
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SUBPART 3.2-2.15
Implementing Guidance for Part Il, Requirement 2.15: Hoisting,
Rigging, and Transportation

100
Th

GENERAL

is Subpart provides guidance on the design and use of

hoisting, rigging, and transporting equipment to maintain

the g
requ
item
until
of th
parts

uality of designated nuclear power plant items that
re special handling, from the time these designated
b are delivered at the point of receipt for the plant
the operating phase of the plant. The guidelines
s Subpart may also be extended to other appropriate
of nuclear power plants when specified in contract

documents.

200

Th
appr
men
crite
the 4
and

201

R
1 (br
and

RECOMMENDED DESIGN CRITERIA

is section describes specific design criteria that are
ppriate for most applications and that are recom-
led for general use. If it can be shown that these
ria are not appropriate for a specific applicatiouy
ngineer responsible shall select compatible criteria
Hocument the justification.

Structural

commended safety factors for guyed'systems are 3 to
paking strength to working load)fer'strength of guys,
P to 1 based on anchorage pullout.

202 Mechanical

Hydraulic circuits may require design feature
pressure-operated check valves] to - minimize po,
of unexpected lowering of loads.

PART III, SUBPART 3.2-2.15

S, such as
5sibilities

300 RECOMMENDED-CONTROL OF THE UYSE OF

HANDLING EQUIPMENT

Where applicdble, soils tests should be mad
results analyzéd by an individual qualified in s
neering toydetermine the stability of ground ar
vicinityoflifting equipment or along the route of
equipment. Requirements for the use of soil co
timber mats, concrete pads, or other methods of'1
ment should be based on these tests and their e
Tests may be waived when a history of previous
equal or greater weight is available for the s
under similar conditions, including any reinf
if previously used.

b and the
oils engi-
bas in the
fransport
mpaction,
einforce-
Faluation.
use with
hme area
rcement
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SUBPART 3.2-2.18.1
Implementing Guidance for Part Il, Requirement 2.18:
Maintenance of Nuclear Facilities, Establishing and Maintaining

100 GENERAL

This S
establish
specified

ibpart provides nonmandatory guidance on
ing and maintaining equipment histories as
by para. 206 of Part II, Subpart 2.18.

200 DE)

A listin
which hi
should b

JELOPING AN EQUIPMENT HISTORY

o should be developed to identify equipment on
storical data will be maintained. This listing
b established for both new and existing equip-
ment as parly in the life of the equipment as possible.
The pro¢edures for maintaining the historical data
should iglentify the types of data to be collected for
each piede of equipment.

300 MAINTAINING HISTORICAL DATA

ral, there are two categories of data for which
data should be collected: periodic data dehoting
g degradation and wear conditions; and
abnormal occurrences such as failures.

Severa|l types of documents may be used to collect
historical data. These may include, but.are not limited
to, the following:

(a) wdrk authorization documents

(b) completed maintenange records

(¢) mddification records

(d) poptmaintenance<test result records

(e) nohconformance reports

(f) replacement acceptability evaluation records

(g) vendor noticés and bulletins

(h) luljrication records
istry records

In gen
historica
operatiy

Equipment Histories

(k) calibration reports

(1) reports of industry experience

(m) performance records (e,g.,"pump baseline cyrves,
vibration monitoring results, thérmal monitoring repults,
acoustics emission monitering results)

(n) reports from external sources

Historical data do not have to be maintained in a s
file or set of files. However, an individual or organiz
should have responsibility for collecting historical
and ensuring\retrievability.

Historicakfiles do not have to contain the actual
ments from which the data are collected. The data m
extracted from the documents and used in a m
appropriate to the facility. However, the overall ?{;lility
of the equipment history will depend upon maintajning
adequate identification of the equipment and its tface-
ability to the related data.

ingle
htion
data

ocu-
hy be
ner

400 USING MAINTENANCE HISTORY

Maintenance history files may be used for seyeral
purposes, including, but not limited to, the following:

(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 indicatd

(i) input to the quality assurance grading proce

(j) planning for decommissioning

(k) identifying the need for equipment modifica

r's

2]

ions

(j) surveillance, inspection, and test reports
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PART I1I, SUBPART 3.2-2.18.2

SUBPART 3.2-2.18.2
Implementing Guidance for Part Il, Requirement 2.18:
Maintenance of Nuclear Facilities, Engineering Evaluations of

100 (INTRODUCTION

This Subpart provides nonmandatory guidance on
perfgrming engineering evaluations of equipment failures
that have a serious effect on safety or operability, as speci-
fied In para. 403.2 of Part II, Subpart 2.18.

200 |[ENGINEERING EVALUATIONS

201

En
ment
serid
also
is su
be id|
ally, 1

Initiating Engineering Evaluations

gineering evaluations are initiated whenever equip-

or system failures are discovered that could have
us effects on safety and operability, and should
be considered when the potential for such failures
spected. These actual or potential failures could
entified during normal facility operations. Addition*
hey could be identified as a result of accidents;dpera-
tiony or maintenance surveillances; preventive or
corrgctive maintenance actions; predictive maintenance
monjitoring; reviews of industry experience; and
advefse conditions or serious failures.of-similar equip-
ment in other systems or facilities:

202

(a) Requirements and ‘procedures for performing,
documenting, and applying the results of engineering
evalyations should be ‘established and implemented.

(b) The evaluatiohs should be promptly completed.
The yjesults shouldbe factored into the bases for continued
operjation, shutdown, or restart of the equipment or
systdms affected by the actual or potential failures.

(c)} The“evaluations should include a systematic deter-

Performing Engineering Evaluations

Equipment Failures

(d) The evaluations should be pérformed by te
competent personnel who are familiar with the design,
operation, and maintenance history of the system or
equipment involved, and whe are skilled and experienced
in the use of applicable analytical and investigative tech-
niques.

(e) The evaluations should consider the d
conditions at the time of failure, and relevant coj
factors. Faetors to consider may include,amongd
following:

(I)>changes in environmental or facility cpnditions

(2) changes in equipment or system operating
modes

(3) interactive effects from other items o]

(4) inadequaciesin the original design orsu
modifications

(5) failure to properly designate/identif
components

(6) failure to properly factor modification
maintenance program

(7) failure to protect environmental or seis
fications

(8) operator errors

(9) inadequate predictive, preventive, or ¢
maintenance

(10) inadequacies in the performance, ap
or bases of previous analyses or assessments

(11) waivers, deferrals, or excessive ba
maintenance activities

(12) operation extending beyond equipment or
component expected lifetimes

(13) previous operating anomalies that
understood, followed up, or corrected

chnically

perating
tributing
thers, the

events
bsequent

y critical
5 into the

mic quali-

orrective
plication,

rklogs of

vere not

minatiomamd-amatysisof faiture tauses; inctuding faiture
symptoms, modes, and mechanisms. Failure Modes and
Effects Analysis, Root Cause Analysis, Change Analysis,
Barrier Analysis, Fault Tree Analysis, or other appropriate
analytical techniques should be employed. Physical and
chemical analyses, destructive or nondestructive exami-
nations, and event simulation or reconstruction should be
considered and conducted, as appropriate.

213

(14) changes in vendors or in vendors’ processes or

specifications for renewal and replacement parts
(f) The evaluations should recommend corrective

actions to prevent recurrence of failures. Based on the
causes of the failures, these recommendations should
consider, as appropriate, the following:

(1) the potential for failure of other items of the same
or similar design or service
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(2) manufacturer recommendations and industry
experience in the use of the item (or similar items), if avail-
able

(3) equipment history of the failed item (or similar
items) to determine if replacement, repair, or other
corrective methods previously used can be expected to
restore the reliability of the item

(4) the need for modifications to improve the mate-
rial, function, configuration, interfaces, location, or orien-

ASME NQA-1-2019

(10) the need for improved training or retraining of
maintenance or operating personnel

(11) the need for changing resource allocations and
priorities related to the performance of predictive,
preventive, 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

tation of [tite fatted TteTT (or Stmttar 1tems)

(5) the need for improvements in the selection and
acceptange criteria for renewal and replacement parts

(6) the need for incorporating redundancies, failure
annunciafors, or other engineered safety, compensatory,
or mitigating features to enhance reliability

(7) the need for improving or increasing equipment
or systern performance monitoring, data analysis, and
predictivp maintenance capabilities

(8) the need for modifying preventive maintenance
or its frefjuency

(9) the need for changing operating procedures or
facility/epvironmental conditions

applicable facts have been considered and that thesefcom-
mended corrective actions are pertinent and achiéyable.
Corrective actions should be approved by eogn]zant
management and implemented in a timely manne

(b) The results of the evaluations, inclading corrdctive
actions taken, should be entered(into the equipnent
history system. In addition, lessons learned from the
evaluations should be dissemifated to users of similar
types of equipment within- the organization and, where
practical, to users in other-organizations.
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SUBPART 3.2-2.20
Implementing Guidance for Part I, Requirement 2.20: Subsurface
Investigations for Nuclear Power Plants, Sample Control and

100
Th

GENERAL

is Subpart provides nonmandatory guidance for

ensuring quality in the identification and control of

samyj

200

Th
subs
shoul
othe

300

Sa
with
taing
analy
disp

Sa
tion
cont:
orth
and
Iden
teris

Id
tracq
final
tion
datal

les collected for subsurface investigations.

CONTROL OF SUBSURFACE INVESTIGATIONS

e technical adequacy of procedures for conducting
urface investigations and their implementation
d be reviewed and approved by qualified persons
than those who prepared or selected the procedures.

IDENTIFICATION OF SAMPLES

mples should be identified in a manner consistent
their intended use. Identification should be main-
d throughout acquisition, handling, testingyand
rsis, preservation, shipment, transfer, storage, and
sition of samples.

mples should be identified by placing(the identifica-
directly on the samples when possible, or on their
hiner, or on a label or tag attached to the sample
bir container. Sample identifieation should be verified
locumented prior to release-for testing or analysis.
ification methods should-not affect sample charac-
ics or interface withtheé intended use.

bntification systems”should ensure documented
ability of samples'from the initial source, through
disposition. Samples that have lost their identifica-
hould netbe used for input into the site investigation
ase.

Identification

PART I1I, SUBPART 3.2-2.20

400 CONTROL OF SAMPLES

Samples should be controllediduring handling
tion, transfer of custody, shipment, storage, an
tion to preclude damage:andloss (includingloss
or associated documentation) and minimize d
tion. Responsibilities for control of samples s
defined.

Representative archival samples should be m|
from difficult“to-repeat samples collection activ|
as pringipal bore holes.

Cénsideration should be given to the type of

P, acquisi-
|l disposi-
fidentity
eteriora-
hould be

hintained
ities such

ontainer,

timve constraints on perishable materials, and ot

her envir-

onmental or safety considerations applicablle to the

sample.

Where multiple organizations are involved, appropriate

procedures should describe interface and custo

respon-

sibilities. The identification of samples should b verified
and maintained when samples are handled, trahsported,

or transferred from one organization’s respon
another’s.

Sample characteristics, integrity, and iden
should be maintained or controlled during sto
controls applied should be consistent with thd
duration and conditions of storage and should
action to be taken where samples have a maxi

bibility to

fification
Fage. The
planned
describe
mum life

expectancy while in storage. Storage methodology

should be developed and implemented to en
essential sample characteristics are maint
protect integrity. Samples should be cont
preclude mixing of like samples. Samples

analyses or tests have been performed should
fied and stored or disposed of as required by t

sure that
ained to
folled to
n which
be identi-
he proce-
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SUBPART 3.3

Nonmandatory Guidance on Quality Assurance Program

Requirements for Collection of Scientific and Technical

Infgrmation for Site Characterization of High-Level Nucle
Waste Repositories

(ASME NQA-3)

Refer tp ASME NQA-3, specifically Part IV, Appendices,
for nonmiandatory guidance relating to the subject docu-
ment.

NOTE: Itidintended that salient NQA-3 requirements will subse-

quently b integrated into Part I and/or Part II of ASME NQA-1
document|in a future edition.
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PART IV
GUIDANCEON THEAPPLICATION AND USE OF NQA-1

PART 1V, INTRODUCTION

100

INTRODUCTION

PURPOSE

Paft I establishes requirements for the development

and

(QAR
Reqy

qual

cond|

ance

mplementation of a Quality Assurance Program
) for nuclear facility applications. It is arranged by
irements 1 through 18. Part II contains additional
ty assurance requirements for the planning and
uct of specific work activities under a Quality Assur-
Program developed in accordance with Part I. It is

arrapged by Subparts.

Pa
ment
Pa

of N
requ

using

best

prov
meth

spec

Col

guid
used|

natiy

rt 1] contains guidance for implementing the require-
s of Parts I and I It is arranged by Subparts.

It [V — this Part — contains guidance for application
DA-1 and comparisons of NQA-1 with other quality
rements. Itis arranged by Subparts. It was developed
I lessons learned, proven methods of performance,
practices, and insights of the NQA Committee to
ide nonmandatory guidance on approaches.and
ods to apply Part I and/or Part Il requiremernts to
fic applications.

nsistent with its intent to provide nonmandatory
hnce, the terms must, require, and shall are not
in statements of action in this £art. As such, alter-
e approaches and methods may be used to satisfy

Parts I and Il requirements. The Subparts pr

this Partare intended to be used asinputs and ba

in the development and implementation of Qual
ance Programs, policies, pretocols, instruct
procedures. Information,contained therein is
to be of a guidancesand explanatory natur
such, is not to be considered as requiremen|

directly incorporated into an organization’s req

documents.

200 APPLICABILITY

PartlV applications and comparisons of qualit

meénts from other industry documents and goy
regulations do not alter or modify Part I or I]
ments. Further, the differences identified in such

isons are not intended to identify deficiencies
document and relate only to the differenc
defined scope and application of the respect
ments.

PartIV doesnotlimit the Standard user fromu

nate methods and activities that can be proven
results consistent with Parts I and II requirem

vided in
rkground
ty Assur-
ons, and
designed
b and, as
ks unless
uirement

y require-
Fernment
require-
compar-
in either
bs in the
ve docu-

ingalter-
p provide
ents.
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SUBPART 4.1
Guides on Use and Comparison of NQA-1 With Other Quality
Requirements

100 PURPOSE AND SCOPE

This Syibpart provides guidance to organizations that
have estgblished a quality management system in accor-
dance with ISO 9001 and additionally need to meet the
requirements of NQA-1.

This Stibpart compares the requirements of NQA-1-
2015, Pqrt I, and of ISO 9001:2015. The purpose of
this comgarison is to identify equivalences and differences
between [those two standards. The guidance comprises
practical fecommendations on how to reconcile differing
requirenmjents when both standards are to be simulta-

idance provided in this Subpart’is intended for
volved in the nuclear industry. Unlike NQA-1, ISO
ot specific to nuclear fagilities or activities in a
environment and j$ npt written with a primary
ent to ensure nugclear safety through implemen-
quality assurance requirements.
01 sets out.the overall quality management
an orgdnization, its comprehensive processes,
tionswith other (strategic, risk, knowledge, etc.)
management-aspects and various stakeholders and its
Continu:]:m improvement. NQA-1, on the other hand

partiesin|
9001 is 1
regulated
commitm
tation of

ISO 90
system i
itsintera

SUBPART 4.1.1
uidance to Modification of an ISO 9001:2015 Quality
Management System for Compliance With NQA-1-2015, Par

t |

quality assurancespregram could be integrated in
[SO-based (quality)} management system framewor]

Reconciliationof the two standards is on the one
facilitated by~the emphasis of ISO 9001:2015 on thd
cific context in which an organization is active and o
engagément of any interested parties.

On-the other hand, ISO 9001:2015 follows a new
level structure and adopts different terms to en
consistency across ISO management systems. W,
focus on business and strategy in terms of leade
engagement and risk-based thinking, the commona
with NQA-1 decrease in key areas, such as quality ¢
mentation and records.

0 an
k.
hand
spe-
h the

high-
sure
ith a
'ship
lities
ocu-

300 TERMS AND DEFINITIONS

It should be noted that terms and definitions may
between NQA-1-2015, in particular Part I, Introdu
section 400 and ISO 9000:2015, Quality Manage
Systems — Fundamentals and Vocabulary.

While this Subpart contains only guidance, the
“shall” is used to denote that full implementati
the requirements of Part I is mandatory to co
with this Standard.

liffer
tion,
ment

vord
n of

mply

400 COMPARISON TABLES

primarily focuses on assuring the quality of items and
services to provide adequate confidence that a structure,
system, or component will perform satisfactorily in
service. The related programmatic and management
elements required are addressed on a detailed level.
Consequently, it is conceivable that an NQA-1-based

218

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 corresponding
clauses in ISO 9001 are referenced if available. Recom-
mendations 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 ISO 9001 Clauses

NQA-1-2015 IS0 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 Leadership — General

200 Structure and Responsibility 5.5.1 Leadership — General

201 (eneral 5.3 Urganizational Roles, Responsibilities, and Authorite,

202 [elegation of Work 4.4.1 Quality Management System and its Processes

300 Ipterface Control 4.2 Understanding the Needs and Expectations of'Interesfed Parties

7.4 Communication

RECOQMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management.system to meet NQA-1:

(4) The organizational structure shall be documented to reflect functional responsibilities, levels of authority, and lines of commurfications for
activifies affecting quality.
(b) The management system shall define those individuals who are responsible for verifying quality achievement and that they haye sufficient
authofity, direct access to management, organizational freedom, and access to the work to perform theitfarnction. Those individuals responsible for
qualit} 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 IS0 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

Y.5 Management Review

200 Indoctrination and Training 7.1.6 Organizational Knowledge
201 Indoctfination 7.3 Awareness
202 Trainipg 7.2 Competence
300 Qualifjcation Requirements 7.2(d) Competence (general qualification requirements)
7.1.2 People
7.1.5.1 Monitoring and Measuring.Resources — General
301 Nondgstructive Examination (NDE) No corresponding ISO 9001 clause. For guidance, see ISO 19011{2011,
302 Inspedtion and Test Guidelines for Quality and/or Environmental Management Sylstems
. Auditing.
303 Lead Auditor
304 Auditdrs
305 Technjcal Specialists
400 Records of Qualification 7.2(d) Competencee (general qualification requirements)
401 Inspedtion and Test Personnel 7.1.5.1\Monitoring and Measuring Resources — General
402 Lead Auditor Personnel No-corresponding ISO 9001:2015 clause
500 Records 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-|:

(a) Thi
(b) Thi
equipment
(c) In
)]
include job
and quality]
@)
managing g
changes to
(d) Thi

E management system shall define and include_the planning, implementation, and maintenance requirements of NQA-1.

E management system shall include specific recogiition, where necessary, of “controlled conditions” as it relates to the use of apprd
or processes, suitable environmental conditions, and satisfaction of activity prerequisites.

Hoctrination and Training

[he management system shall providefoy documented indoctrination for personnel performing or managing quality-affecting activ
esponsibilities and authority; general criteria, including applicable codes and standards; regulatory commitments; company proce|
assurance program requirements.

[he training requirements of NQA-1 are more explicit and include determination of the need for formal training for personnel perforn|
uality-affecting activities, Thistraining shall be provided to achieve initial capabilities and maintain proficiency and shall be aday
technology, methods, ox job responsibilities.

 management systentshall include explicit qualification requirements for personnel performing nondestructive examinations, inspe

tests, and audits. Note that welders, welding operators, brazers, forming, and heat treatment operators may require training under NQA-1,

Requireme

t 9. This shall be ¢onsidered in the QA program.

priate
ties to
Hures;

ingor
ted to

Ftions,
Part I,
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Table 400-3 NQA-1, Part I, Requirement 3 (Design Control) and Corresponding ISO 9001 Clauses

NQA-1-2015 ISO 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 Uutputs
400 [esign Analyses No corresponding ISO 9001 clause
401 Use of Computer Programs There is a citation of ISO/IEC 90003 in clause, “Bibliograghy” of 1SO
9001. See also TickIT for more detailed.information.
402 Jocumentation of Design Analyses 8.3.4(f) and Note Design and Developnient'Controls
500 fesign Verification 8.3.4(c) Design and Development/Controls
501.1| Design Reviews 8.3.4(b), (c), and (d) Design-and* Development Controls
501.2|Alternate Calculations No corresponding I1SO 9001 clause
501.3|Qualification Tests No corresponding 1S0-9001 clause
600 (hange Control 7.3.7 Control of Design and Development Changes
8.3.6 Design and Development Changes (design)
8.5.6 Gontrol of Changes (production)
601 Jonfiguration Management of Operating Facilities No corresponding I1SO 9001 clause
700 Ipterface Control 8.3.2(f) Design and Development Planning
800 Spftware Design Control No corresponding I1SO 9001 clause
There is a citation of ISO/IEC 90003 in clause “Bibliograghy” of I1SO
9001. See also TickIT for more detailed information.
900 Jocumentation 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 broader 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:

(4) The management systemyshall provide for independence 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 incorporated into the pppropriate
docunpents in a timely mannefi\Those individuals approving design changes shall have demonstrated competence in the specific design arep of interest
and hfive adequate undepstanding 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 ¢f computer
programs in design analysis shall be defined and documented in detail, and the computer programs shall undergo a verification process, eithg¢r generic or
on ea¢h application.

(¢) Designanalysis shall be documented, including inputs, sources, assumptions, outputs, and those assumptions that require verificafion, review,
and approval:

(¢) 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.

(g) Documentation and records of the design shall not only comprise final design documents, such as drawings and specifications, 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.

(h) The management system shall provide for the procurement to the requirements of nuclear codes and standards. If dedication of commercial

grade

items 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

IS0 9001:2015

100 General

200 Content of the Procurement Documents

201 Scope

of Work

202 Technical Requirements

203 Quality Assurance Program Requirements

204 Right

8.4.1 General

No corresponding ISO 9001:2015 clause
8.4.3(a) Information for External Providers
No corresponding ISO 9001:2015 clause
No corresponding ISO 9001:2015 clause

I Access

205 Docunjentation Requirements

206 Noncopformances

207 Spare

300 Procu

400 Procu

|and Replacement Parts

ement Document Review

ement Document Changes

No corresponding 15U JUUL:ZU015 clause
No corresponding ISO 9001:2015 clause
No corresponding ISO 9001:2015 clause
No corresponding ISO 9001:2015 clause

8.4.2 Type and Extent of Control

No corresponding ISO 9001:2015 clause

RECOMM
(a) Thi
reviewsand
and accept:
(b) Th|
along with

Table 40

ENDATIONS: The following topics need to be addressed

nce criteria.

D-5 NQA-1, Part I, Requirement 5 (Instructions,

Procedurges, and Drawings) and Corresponding I1SO 9001

Clauses

NQA-1-20

15 IS0 9001:2015

100 Gener:

1 7.5 Documented Information

8.5.1 Control of Production and Servicé Provision

RECOMM
activities a
by documgd
include ac(
been satisf]

ENDATIONS: The management system shall require thatall
fecting quality and services are identified’and prescribed
nted instructions, procedures, or-drawings. These shall
eptance criteria for determining that the activities have
hctorily accomplished.

in more detail in an ISO 9001 management system to meet NQA-]:

P management system shall define the procurement process and procurement documents to ensure appropriate documents and l¢vel of
approvals. Key elements include the statements of scope of work, technical requirement specifications, and the appropriate test, inspgction,

e management system shall define the controls of subtier suppliers, their reporting requirements and quality assurance responsiHilities,
h right to access supplier facilities and an obligation of the supplier to report noncenformances.
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Table 400-6 NQA-1, Part I, Requirement 6 (Document Control) and Corresponding ISO 9001 Clauses

NQA-1-2015 ISO 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(CJ Control of Documented Information
302 Minor Changes No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system(tp ‘meet

@

)]
(¢

The management system shall define the following document controls:

(1) specified distribution of controlled documents for use at the appropriate location
(2) identification of individuals responsible for the preparation, review, approval, certification, and distribution of controlled

The management system may distinguish major and minor changes.
Particular consideration shall be given to the control of electronic documents, including their preparation;, authentication, revie

accesy, distribution, changes, and archiving when used.

NQA-1:

Hocuments

, approval,
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Table 400-7 NQA-1, Part I, Requirement 7 (Control of Purchased Items and Services) and Corresponding ISO 9001
Clauses

NQA-1-2015 1SO 9001:2015

100 General 8.4.1 Control of Externally Provided Processes, Products, and Services

200 Suppli

er Evaluation and Selection

— General

8.4.1 Control of Externally Provided Processes, Products, and Services

— General

300 Bid Eyaluation

No corresponding ISO 9001:2015 clause

400 Contrdl of Supplier-Generated Documents 8.5.1 Control of Production and Service Provision
500 Accepfance of Item or Service

501 Genergl 8.4.2 Type and Extent of Control

502 Methofs of Acceptance 8.4.2(b) Type and Extent of Control

503 Certifi|

Fate of Conformance

504 Sourcq Verification

505 Receiviing Inspection

506 Postin
507 Accep

600 Contr

700 Comm|

800 Recor

stallation Testing

ance of Services Only

1 of Supplier Nonconformances

ercial Grade Items and Services

7

8.6 Release of Products and Serviees

8.5.2 Identification and Traceability

8.5.1(c) Control of Production and Service Provision
8.5.5 Postdelivery Actiyities

No corresponding 1S0°9001:2015 clause

8.7 Control of Nonconforming Outputs

No corresponding I1SO 9001:2015 clause

84.1 General

8.6 Release of Products and Services

8.7.2 Control of Nonconforming Outputs

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-|:

(a) The management system shall define how potential Suppliers are evaluated prior to the award of a contract or during the bid evalphation

process, indluding resolving discrepant conditions in the technical and/or quality programs.

(b) Suppliers of items and services shall be auditedwhen appropriate, and the suppliers shall have a QA program with applicable elements in|place.

(c) Thg managementsystem shall define the control of supplier-generated documentation, such as submittal and evaluation of supplier-genprated

documents|These controls shall also provide foptheacquisition, processing, and recorded evaluation of the quality assurance, technical, inspectidn, and

test documpntation or data against acceptance.criteria.

(d) The management system shall défine‘the acceptance of services and of commercial grade items if relevant.

(1) $ervices from a supplier shall be accepted based on a supplier’s certificate of conformance, source verification, receiving inspectfon, or
postinstallation test at the nuclear facility site or a combination of these methods.

(2) If commercial grade itenis*are to be utilized, Part II, Subpart 2.14 shall also be applied.
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ASME NQA-1-2019 PART 1V, SUBPART 4.1.1

Table 400-8 NQA-1, Part I, Requirement 8 (Identification and Control of Items) and Corresponding ISO 9001 Clauses

NQA-1-2015 ISO 9001:2015
100 General 8.5.2 Identification and Traceability
200 Identification Methods
201 Item Identification 8.5.2 Identification and Traceability
202 Physical Identification No corresponding ISO 9001:2015 clause
300 Speciic Requirements
301 Idlentification and Traceability of Items 8.5.2 Identification and Traceability
302 Uimited Life Items No corresponding ISO 9001:2015 clause
303 Maintaining Identification of Stored Items No corresponding ISO 9001:2015 clause
RECOQMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(¢) The management system shall define within the process the identification and traceability, which covers three main areas: basic identification
of trageability needs, methods of traceability, and special types of traceability requirements.
(b) Controls for items with limited shelf-life shall be addressed, if applicable.

Table 400-9 NQA-1, Part I, Requirement 9 (Control of Special Processes) and Corresponding ISO 9001 {lauses
NQA-1-2015 ISO 9001:2015

100 Qeneral No_céerresponding 1SO 9001:2015 clause
200 Hrocess Control
201 Special Processes 8.5.1 Control of Production and Service Provision
202 Acceptance Criteria No corresponding 1SO 9001:2015 clause
203 Ypecial Requirements No corresponding ISO 9001:2015 clause
300 Responsiblity No corresponding ISO 9001:2015 clause
400 Records 7.5 Documented Information

RECOMMENDATIONS: The following tepic needs to be addressed in more detail in an ISO 9001 management system to meet NQf-1: special
procefpses such as welding, heat-treating, and nondestructive examination shall be identified and controlled if relevant. The managenjent system
shallipclude these special processes'considerations as it relates to welding, heat treating, and nondestructive examination or other prgcesses that
are ddtermined to be specialprocesses and shall include the requirement that these processes shall be performed by qualified perspnnel using
qualiffed procedures in aecordance with specified requirements. These processes shall also be controlled by instructions, procedure§, drawings,

checkl

ists, travelers, pr6ther appropriate means.
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PART 1V, SUBPART 4.1.1 ASME NQA-1-2019

Table 400-10 NQA-1, Part I, Requirement 10 (Inspection) and Corresponding ISO 9001 Clauses

NQA-1-2015 IS0 9001:2015
100 General No corresponding ISO 9001:2015 clause
200 Inspection Requirements No corresponding ISO 9001:2015 clause
300 Inspection Hold Points No corresponding ISO 9001:2015 clause
400 Inspedtion Planning NO corresponding IsO 90UT:ZUT5 clause
500 In-Profess Inspection 8.5.1 Control of Production and Service Provision
600 Final Inspections
601 Resolytion of Nonconformances 8.7.1 Control of Nonconforming Outputs (covers second part)
602 Inspedtion Requirements No corresponding ISO 9001:2015 clause
603 Modifications, Repairs, or Replacements 8.7.1 Control of Nonconforming Outputs
604 Acceptance No corresponding ISO 9001:2015 clause
700 Inspedtions During Operations No corresponding ISO 9001:2015 clause
800 Recordls No corresponding450,9001:2015 clause
RECOMMENDATIONS: The following major topics need to be addressed in more detailin an ISO 9001 management system to meet NQA-1:

(a) Th

acceptabilify of items in service. The concept of inspections that verify quality is net given a separate consideration within ISO 9001. T
areas are gersonnel qualification (see Requirement 2), characteristics subject\toninspection, inspection methods, and documented insp|

results. Ins

(b) Ingpection for acceptance shall be performed by qualified persons other than those who performed or directly supervised the work

inspected.

E management system shall define inspections that verify conformance ofidn item or activity to specified requirements or con

ection records are required in detail.

[Table 400-11 NQA-1, Part I, Requirement 11 (Test Control) and Corresponding ISO 9001 Clauses

inued
e key
Ection

being

NQA-1-2015 I1SO 9001:2015

100 Generql No corresponding ISO 9001:2015 clause
200 Test Requirements No corresponding ISO 9001:2015 clause
300 Test Pocedures (Other Than for Computer Programs) No corresponding ISO 9001:2015 clause
400 Comptter 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

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system to meet NQA-1} tests
required to collect data.such as for siting or design input, to verify conformance of an item or computer program to specified requirementy, or to
demonstrafe satisfactory performance for service are not given separate consideration within ISO 9001. The management system shalllmake
provision fprifour’key areas of test control: test requirements, test procedures, test results, and test records. The central theme is tha| char-
acteristics thallbe tested Ir\y r}ualiFinA ;\nrcr\hhn] (cnn nnl}nirnmnhf ’)) ||c|'hg cpnr\'ﬁ'nr“ testmethods and ar}ni;\munf Testresults shall beldocu-

mented, and their conformance with test requirements and acceptance criteria shall be evaluated by qualified personnel from a specific
organization.
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ASME NQA-1-2019 PART IV, SUBPART 4.1.1

Table 400-12 NQA-1, Part I, Requirement 12 (Control of Measuring and Test Equipment) and Corresponding ISO 9001

Clauses

NQA-1-2015 1SO 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 (atibratiomard—Cortrot

301 dalibration 7.1.5.2 Measurement Traceability
302 Reference Standards No corresponding ISO 9001:2015 clause
303 (ontrol
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 ISO 900%:2015 clause
303.6) 7.1.5.2(b) Measurement\Traceability
400 Records No corresponding ISO 9001:2015 clause
401 (eneral No corresponding ISO 9001:2015 clause
402 Reports and Certificates No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in mare, 'détail in an ISO 9001 management system to meet N

(¢

equipent to include tools.

(
period
(

(
both,

shall

~

(

provid

t

with dpecified requirements.

) Gages, instruments, and other measuring and test equipment(ised for activities affecting quality shall be controlled, calibrated

s, adjusted, and maintained to required accuracy limits.

) Methods and frequency of checking accuracy shall be defined in procedures.

[) The management system shall address out-of-calibration controls, which requires out-of-calibration devices to be tagged or se

hnd not used until they have been recalibrated. These tontrols shall apply also to suspect, damaged, and lost equipment.

) Measuring or test equipment found to be out.efcalibration should be repaired or replaced. All measurements since the last valid

e re-evaluated to establish validity.

) Master instruments shall be four times,more accurate than the equipment to be calibrated, or technical justification shall be

) Before repair and adjustment, the “as-found” condition shall be determined and documented.

) Calibration and control measures dre not required for commercial equipment, such as rulers, tape measures, levels, etc., if sucH

es the required accuracy.
Records to be established andmaintained shall indicate calibration status and capability of measuring and test equipment, as well as}

A-1:

) The ISO term measuring devices is too general to meet NQA-1. The management system needs to clarify the definition of measu1|mg and test

at specified

bregated, or
calibration
given.

equipment

compliance
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PART 1V, SUBPART 4.1.1 ASME NQA-1-2019

Table 400-13 NQA-1, Part I, Requirement 13 (Handling, Storage, and Shipping) and Corresponding ISO 9001 Clauses

NQA-1-2015 IS0 9001:2015
100 General No corresponding ISO 9001:2015 clause
200 Special Requirements No corresponding ISO 9001:2015 clause
300 Procedures No corresponding ISO 9001:2015 clause
400 Tools and Equipment No corresponding ISO 9001:2015 clause
500 Operators No corresponding ISO 9001:2015 clause
600 Marking or Labeling 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-|:
(a) Hahdling, storage, and shipping activities shall be conducted in accordance with established work and inspection instructions, drapvings,
specificatiops, shipment instructions, or other pertinent documents or procedures specified for use in conducting these activities.
(b) Thp managementsystem shall define specific procedures where critical, sensitive, perishable, or high-value items are involved. Where the need

for these pyocedures has determined the use of special handling tools and equipment, experienced or trained operators shall'be addressef.
(c) Spgcial protective packaging and equipment required for an item shall be specified and their existence verified.

(d) Mdrking or labeling shall be utilized as necessary to adequately maintain and preserve the item, including indication of the presence of §pecial
environments or the need for special controls.

Table 400-14 NQA-1, Part |, Requirement 14 (Inspection,
Test, and Operating Status) and Corresponding ISO 9001

Clauses
NQA-1{2015 IS0 9001:2015
100 Genergl 8.5.2 Identification and Traceability

RECOMMENDATIONS: Test and inspections status is not given sepa-
rate considleration within ISO 9001 and shall be included in the
managemept system.
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ASME NQA-1-2019 PART 1V, SUBPART 4.1.1

Table 400-15 NQA-1, Part I, Requirement 15 (Control of Nonconforming Items) and Corresponding ISO 9001 Clauses

NQA-1-2015 ISO 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 Outputs

400 Disposition

401 dontrol 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 Hersonnel 7.1.2 People
7.2 Competence
7.3 Awareness
8.2.4 Changes to Requirements for Products and Services
8.7.2 Control of Nonconforming\Qutputs
404 Qisposition 8.7.1 Control of Nonconforfning Outputs
405 Reexamination 10.2.1 Nonconformity and/Corrective Action
RECOMMENDATIONS: The following topic needs to be addressed in more detail in an }SO\9001 management system to meet NQA-1: the

mana;
(
to the
docun
(

(
hold 3

limita

bement system shall define the controls for identification and segregation (when-ptactical) of nonconforming items.

) The management system shall specify the identification of nonconforming items by,legible marking, tagging, or other methods not
item, on the item, the container, or the package containing the item. Authority and responsibility for marking and release shall be s
ented.

)) The controls shall include the technical justification of any “use-as-is” ahd-“repair” dispositions.

) The management system shall specify the methods of segregation: whef€iit is practical by placing them in a clearly identified and
rea until properly dispositioned or, where segregation is impracticahor, impossible due to physical conditions such as size, weig}
ions, by other precautions to preclude inadvertent use of the nonconforming item.

Hetrimental
ecified and

designated
t, or access

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

Table 400-16 NQA-1, Part I, Requirement 16 (Corrective Action) and Corresponding ISO 9001 Clauses
NQA-1-2015 1SO 9001:2015
100 Genetal 6.1.1(c) Actions to Address Risks and Opportunities

229


https://asmenormdoc.com/api2/?name=ASME NQA-1 2019.pdf

PART 1V, SUBPART 4.1.1

ASME NQA-1-2019

Table 400-17 NQA-1, Part |, Requirement 17 (Quality Assurance Records) and Corresponding ISO 9001 Clauses

NQA-1-2015

IS0 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
8.4.1 General

300 Authe

400 Classif
401 Lifetin
402 Nonpe

500 Receif

600 Storag]
601 Gener
602 Facilit
603 Temp

700 Retent

800 Maintg

htication of Records

cation
e Records

rmanent Records
t Control of Records

e

=

b Types
rary Storage

ion

nance of Records

7.5.2 Creating and Updating
7.5.3 Control of Documented Information (esp. 7.5.3.1.and 7.5.

7.5 Documented Information
No corresponding ISO 9001:2015 clause
No corresponding 1SO 9001:2015 clause

No corresponding ISO 9001:2015 cladse

7.5.3.2 Control of Documented Information
No corresponding ISO 9001:205 clause
No corresponding ISO 9001:2015 clause
No corresponding 1S0€9001:2015 clause

No corresponding 1S0"9001:2015 clause

7.5.3.1 Controlhof Documented Information

5.2)

RECOMM
manageme

ENDATIONS: The following topic needs to be addressed in more detailyin an ISO 9001 management system to meet NQA-
ht system shall include classification, receipt control, storage, retention, and maintenance of quality assurance records.

1: the
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ASME NQA-1-2019 PART 1V, SUBPART 4.1.1

Table 400-18 NQA-1, Part I, Requirement 18 (Audits) and Corresponding ISO 9001 Clauses

NQA-1-2015 IS0 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 I1SO 9001:2015 clause
301[Audit PTan 9.Z.Z Tnternal 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) Intepnah Audit

RECOMMENDATIONS: The following topics need to be addressed in more detail ithan ISO 9001 management system to meet NQA-1; some of
those|may already be covered if the management systems follow the ISO 19021'guidance:
(¢) The management system shall make provision not only for internal audits but also for audits of suppliers of items and servjces.

(b) Audits shall be scheduled to ensure coverage of all activities affecting'quality and of suppliers of items and services at specified intgrvals. Audit
plans pre required before each audit, and the selection of the audit team (for' qualification and certification, see Requirement 2) shall gnsure inde-
pendence from the area to be audited.

(¢) The management system shall provide for documentation, foow-up, and verification of audit results.
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PART 1V, SUBPART 4.1.2

ASME NQA-1-2019

SUBPART 4.1.2
Guidance on the Use of NQA-1-2008/1a-2009 for Compliance
With Department of Energy Quality Assurance Requirements 10

100 PURPOSE

This Su
adopt NQ
opment
Program

bpart may be used by organizations intending to
A-1 as a national consensus Standard for devel-
hnd implementation of a Quality Assurance
(QAP) that meets the Department of Energy

(DOE) Quality Assurance (QA) requirements. This

Subpart d
the DOE
ments th

200 INT

The De
activities
or other
CFRPart
DOE alsq
contractd
17, 2005
guidesar

The D
organiza
Assuran
products
The obje
oriented
priate ted
work act
tary cons,
mentatio
voluntay

escribes how NQA-1-2008/1a-2009 addresses
DA requirements and identifies DOE QA require-
ht are not addressed by NQA-1.

RODUCTION

partment of Energy (DOE) QA requirements for
that affect, or may affect, quality, nuclear safety,
ite-specified criteria are established by rule, 10
B30 SubpartA, dated January 10, 2001 (i.e., Rule).
has requirements for all other federal and
r activities in QA Order, O 414.1C, dated\June
(i.e., Order). The DOE QA requiremeits and
b available for review at www.directives.doe.gov.
E’s objective of the QA Rule and Order is for
fions to establish effective integrated Quality
e Programs (i.e.,, QAPs) t¢ ensure that their
and services meet or exceeéd DOE’s expectations.
ctive is accomplished through performance-
quality assurance criteria, coupled with appro-
hnical standards,to-manage, perform, and assess
vities. The DOE‘Rule requires the use of volun-
ensus standards in the development and imple-
n of the QAP. The NQA-1 Standard is a national

providin|
DOE QA

y Standard and should be considered for
theessential implementing methods for a

— CFR 830, Subpart A and DOE 0 414.1

supporting processes and procedureS;-as present
this Subpart. This Subpart does.hot intend to u
the sole authority of DOE to issue'guidance and inte
tations for its rules.

300 DOE RULE AND ORDER GENERAL QAP
REQUIREMENTS

The DOE Rule~and Order include both administy
and regulatory quality requirements. Those admin
tive requiréements relating to QAP approval auth
change eontrol authority, and compliance shoul¢
be considered applicable to the scope of NQA-1
general DOE QAP quality-related requirements
shiould be considered within the scope of NQA-
addressed in Table 300.

400 DOE RULE AND ORDER QA CRITERIA

The DOE Rule and Order include ten QA criteria th3
used to develop and implementa QAP. Table 400 iden|
each of the ten DOE Rule and Order QA Critera and|

bd in
surp
[pre-

ative
stra-
rity,
| not
The
that
are

tare
tifies
how

they are addressed by the NQA-1, Part I. Differences in the

documents and topics that should be addressed indg
dently of the NQA-1 criteria to meet the DOE criteri
described. In some cases, the nonmandatory guidan
NQA-1 Part Il may be appropriate to address the
requirements. Where an NQA-1 Part I Require
addresses the DOE criterion, the associated NQA-1
mandatory guidance should also be considered to 3
addressing the DOE general requirement that the
describe how the QA criteria will be implemented.

pen-
Q are
ce in
DOE
nent
non-
id in
QAP

inr‘lnding details for effective and religahle
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ASME NQA-1-2019 PART IV, SUBPART 4.1.2

Table 300 10 CFR 830 Subpart A, Dated January 10, 2001 §830.121, Quality Assurance Program; DOE O 414.1C, Dated

June 17, 2005

DOE General Requirements (Summarized)

NQA-1 Requirements

Graded Approach (10 CFR 830.7)
Where appropriate, a contractor must use a graded

approach to implement the requirements of this Part,
document the basis of the graded approach used, and

submit that documentation to DOE.

The
sati

Integ
4)
The Q)
Saf
QA
Ensuj
414
The Q
for
sup)

Part I, Introduction, and Requirements 1 and 2 provide for a graded approach to
achieving quality by focusing on activities affecting quality and the application of

requirements in a manner consistent with the relative importance of
activity.

the item or

Part III, Subpart 3.1-2.1, Implementing Guidance for Part [, Requirement 2: Quality
Assurance Programs, includes guidance on this topic. The cited text does allow for a

P must describe how the DOE QA criteria are
fied.

QAP({;velopment and Implementation (10 CFR 830)

Fated Management Systems [DOE O 414.1C 4.2
(2)]

A Program must integrate the QA criteria with the
ty Management System (SMS), or describe how the
criteria apply to the SMS.

ing Subcontractor and Supplier Quality (DOE O
.1C)

IAP must describe how the contractor responsible
he nuclear facility ensures that subcontractors and
pliers satisfy the QA criteria.

sraded-approach-however—a-DOE-QAR-will-need-to-deseribe-how-the graded

approach is applied and documented to meet the DOE requirement:

The NQA-1 requirements partially meet the DOE requirement.
Requirement 2 requires that a documented QAP be plannedf impleme

hted, and

maintained; and requires the QAP provide for the planning'and accomplishment of

activities affecting quality.

Requirement 5 requires that “Activities affecting quality and services
prescribed by and performed in accordance with-documented instru

hall be
tions,

procedures, or drawings that include or refefence appropriate quantjtative or
qualitative acceptance criteria for determining’that prescribed result have been

satisfactorily accomplished.”
A DOE QAP will need to describe how ‘the DOE criteria are satisfied.

The NQA-1 requirements do not address the DOE requirements for int
management systems.

borated

The QAP must integrate S/Clprevention process, the Corrective Action Management

Program, and Software ‘Quality.

Requirements 1, 2, 4;7,and 18: The NQA-1 requirements meet the DOE r
by the establishment of quality interfaces between organizations, by the

bquirement
nclusion of

applicable QA\réquirements in procurement documents, supplier evaluation

activities,sand audits of suppliers.
A DOE QAP, will need to describe how subcontractors/suppliers satisfy
criteria:

the DOE
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PART 1V,

SUBPART 4.1.2 ASME NQA-1-2019

Table 400 10 CFR 830 Subpart A, Dated January 10, 2001 §830.122, Quality Assurance Criteria

DOE Quality Assurance Criteria NQA-1 Requirements

Criterion 1: Management/Program

Criterion, as noted.

(1) Establish an organizational structure, functional responsibilities,
levels of authority, and interfaces for those managing, performing,
and assessing work.

NQA Requirements 1 and 2: The NQA-1 requirements meet the DOE

Comments: None

(2) Establish management processes including, planning, scheduling, NQA-1, Requirement 1, para. 201 (General) and Requirement 2;sdction

and propiding resources for the work. 100 (General) meet the DOE Criterion.
NQA-1 requires senior management to establish overall'‘expectdtions

Comments: A DOE QAP will need to describe the management process for providing resources.

for effective implementation of the quality assurance program

adequate resources are provided to obtain degired results.

nd is

responsible for obtaining the desired end result. This implieq that

Criterion [2: Management/Personnel Training and Qualification NQA Requirement2: The NQA-1 requirements meet the DOE Crit

rion.
(1) Train find qualify personnel to be capable of performing their =~ The NQA-1 requirements satisfy both elements of the DOE Crit¢rion.
assigned work.
(2) Provide continuing training to personnel to maintain their job
proficiepcy.
Comments: None
Criterion [3: Management/Quality Improvement NQA Requirements 2, 4, 7, 15, and 16: The NQA-1 requirem¢nts
partially-meet the DOE Criterion.
(1) Establish and implement processes to detect and prevent quality NQA Requirements 15 and 16 partially meet the DOE Criterion|
problens. however, NQA-1 does not address preventing problems beforq they

Comments: A DOE QA Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality, not just signif}
conditigns adverse to Quality.

action.

occur. Appendix 16 A-1 provides additional guidance for corrgctive

cant

(2) Identif, control, and correct items, services, and processes thatdo The NQA-1 requirements 4, 7,15, and 16 satisfy this element of th¢ DOE
not medt established requirements. Criterion.

Comments: None

(3) Identify the causes of problemsand-work to prevent recurrence as NQA requires actions to prevent recurrence for only significant
part of gorrecting the problen conditions 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 signifjcant
conditigns adverse to-Quality.

(4) Review itemr characteristics, process implementation, and other The NQA requirements partially address this element of the DQE

quality-
process

elated’information to identify items, services, and Criterion for known deficiencies.

bs 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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ASME NQA-1-2019 PART IV, SUBPART 4.1.2

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 documents to

DOE Criterion.

prescribe processes, specify requirements, or establish design.

(2) Specify, prepare, review, approve, and maintain records.

NQA Requirements 5, 6, and 17: The NQA-1 requirements meet the

The NQA-1 requirements satisfy these elements of the DOE Criterion.

Comments: None

Crite

e
co
co
oth

Com
my

rion 5: Performance/Work Processes NQA Requirements 5, 8,9, 12, 13, and 14 and Part I, [ntx
The NQA-1 requirements meet the DOE Criterion,.as\no

brform work consistent with technical standards, administrative The NQA requirements address “work” as activities,affecti
htrols, and other hazard controls adopted to meet regulatory or

htract requirements, using approved instructions, procedures, or

er appropriate means.

ments: A DOE QA Program will need to address “work” as broadly as the DOE Criterion, since the requiréments for “work” are de
Itiple sources in the DOE Rule and Order.

oduction:
fed.

hg quality.

rived from

@)1

Com

entify and control items to ensure their proper use. The NQA-1 requirements satisfy this element of the DOE

ments: None

riterion.

3) M

Com

aintain items to prevent their damage, loss, or deterioration. The NQA-1 requirements satisfy this element of the DOE

ments: None

(4)C
da

Comiments: None

hlibrate and maintain equipment used for process monitoring or The NQA-1 requirements satisfy this element of the DOE
a collection.

Crite
1o
pr
(2)1
wd
(31d
(4 V
ind
BV
de

Comments: None

rion 6: Performance/Design NQARequirement 3: The NQA-1requirements meetthe DO

esign items and processes using sound engineering/*scientific
Inciples and appropriate standards.

hcorporate applicable requirements and design\basis in design
rk and design changes.

bntify and control design interfaces.

erify or validate the adequacy of design products using
ividuals or groups other than those who performed the work.

brify or validate work before approval and implementation of the
ign.

Criterion.

Crite

(1) B
an

(2)E

rion 7: Performance/Procurement NQA Requirements 4 and 7: The NQA-1 requirements me
Criterion.

rocure items,and services that meet established requirements
 perform‘as specified.

aluate/and select prospective suppliers on the basis of specified

cri1

bt the DOE

eria.

(3) E

stablish and implement processes to ensure that approved

suppliers continue to provide acceptable items and services.

Comments: None
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PART 1V, SUBPART 4.1.2 ASME NQA-1-2019

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 8: Performance/Inspection and Acceptance Testing NQA Requirements 8,10, 11, and 12: The NQA-1 requirements meet

(1) Inspect and test specified items, services, and processes using
established acceptance and performance criteria.

(2) Calibrate and maintain equipment used for inspections and tests.

the DOE Criterion.

Comments: None

Criterion [9: Assessment/Management Assessment NQA Requirements 2 and 18: The NQA-1 requirements partially]

Ensure managers assess their management processes and identifyand While NQA-1, Requirement 2, para. 100(c) (General), réquires

correct problems that hinder the organization from achieving its
objectivps.

the DOE Criterion, as noted.

management to regularly assess the adequacy and, effective
implementation of the quality assurance programythe DOE Crif]
is broader in scope and intent.

meet

erion

Comments: While audits per Requirement 18 of NQA provide an input to this requirement, a DOE QAP will/heed to meet unique DOE
requirements.
Criterion |10: Assessment/Independent Assessment NQA Requirements 1, 2, 10, 11,715, 16, and 18: The NQA-1

(1) Plan afhd conduct independent assessments to measure item and DOE defines assessment asla)general term that includes a varig

service quality, to measure the adequacy of work performance, and
to prompote improvement.

(2) Establikh sufficient authority, and freedom from line management,
for the group performing independent assessments.

(3) Ensurg¢ persons who perform independent assessments are
technicdlly qualified and knowledgeable in the areas to be assessed.

Commentk: Assessment as a DOE activity for a DOE QAP will need te'ideet unique DOE requirements.

requirements meet the DQE Criterion.

evaluation methods _(i€.; reviewing, evaluating, inspecting, te
checking, surveilldnce, auditing or otherwise determining an
documenting). Assuch, several NQA-1 requirements may be
necessary to.address the various DOE independent assessme
methods. Fhese activities when combined with the NQA corrg
action réquirement have the intent of the DOE Criterion, to “prg
improvément.”

ty of
ting,

ht
ctive
mote
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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

PART 1V, SUBPART 4.1.3

100

Th
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Inde
Radi
ment
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10 Cl
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inter
ment
10 @
cons

200
Th

PURPOSE

is Subpart may be used by organizations intending to
t NQA-1 as a national consensus Standard for devel-
ent and implementation of a Quality Assurance
Fam that meets 10 CFR 71, “Packaging and Transpor-
h of Radioactive Material, Subpart H, Quality Assur-
and/or 10 CFR 72, “Licensing Requirements for the
pendent Storage of Spent Nuclear Fuel and High Level
pactive Waste, Subpart G, Quality Assurance” require-
S.
is Subpart describes how NQA-1-2015 addresses the
‘R 71 and 10 CFR 72 Quality Assurance requirements
dentifies additional information an organization
ding to adopt NQA-1 for the development and imple-
ation of a Quality Assurance Program that meets the
FR 71 and/or 10 CFR 72 requirements should
der.

INTRODUCTION

e Nuclear Regulatory Commission (NR€)\establishes

“requiirements for packaging, preparation for shipment,

and
and g
proc
licen|
71. §
requ
requ
licen|

ransportation of licensed material;, and procedures
tandards for NRC approval of packaging and shipping
bdures for fissile material and for a quantity of other
ed material in excess of 4 Type A quantity” in 10 CFR
ubpart H of 10 CFR 71 describes quality assurance
rements. The 10 CER 72 regulation states, “establish
rements, procedures, and criteria for the issuance of
Kes to receivie, transfer, and possess power reactor

spenit fuel and-other radioactive materials associated

with
stor
desc

spent fuel storage in an independent spent fuel
ge jinstallation (ISFSI).” Subpart G of 10 CFR 72
ibes-quality assurance requirements.

The NRC’s approval of an applicant’s Quality A
Program requires acceptable standards of qua
description of how the requirementswill be met.
1 Standard is a national consensusStandard and
considered for providing,the essential impl

ssurance
ity and a
The NQA-
should be
bmenting

methods for a Quality Asstirance Program including

the details for effectiveand reliable supporting
and procedures presented in this Subpart.

This Subpart d@es not usurp the sole author
NRC to issueguidance and interpretations for i
tions.

300, SUMMARY RESULTS

In general, the regulations in 10 CFR 71, Subp
10 CFR 72, SubpartG, are nearly identical and ar¢
within a Quality Assurance Program complying
1. However, a few differences exist due to the wj
level of detail required by the CFRs.

Processes

ity of the
s regula-

hrt H, and
included
yith NQA-
pording or

Table 300 summarizes each of the 10 CFR 71 apd 10 CFR

72 criteria and how they are addressed by NQA

1. Differ-

ences in the documents and topics that should be

addressed independently of the NQA-1 criteri
10 CFR 71 and/or 10 CFR 72 criteria are d
Where an NQA-1 Part 1 requirement address
CFR 71 and/or 10 CFR 72 criterion, the ag
NQA-1 Nonmandatory Guidance should also b
ered to aid in addressing the NRC requiremen

Overall, the implementer of a program compl
the requirements of NQA-1-2015 may meet the
ments of 10 CFR 71 (1-1-15 Edition) and/or 10
1-15 Edition) with minimal program revisions. T|
ences cited are of administrative actions and pr
details in Parts 71 and 72. Refer to Table 300 fi

to meet
bscribed.
bs the 10
sociated
e consid-
.
ying with
require-
FR72 (1-
he differ-
pscriptive
r 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. PartlIII,
Subpart 3.1-1.1, “Implementing Guidance for
Part [, Requirement 1: Organization,”
provides additional guidance that may be
used in conjunction with Requirement 1.

Comments:

Quality Assurance Program

71.105, “Quality assurance program”

Describes the requirements to establish a
quality gssurance program, provides
controlsfover activities affecting the quality
of materlials and components in accordance
with thejir importance to safety, and for the
indoctripation and training of personnel

performling activities affecting quality.

Comment}:

71.144, “Quality assurance program”

Describes the requirements to establish a
quality assurance program, provides
controls over activities affecting the quality
of materials and components in accordance
with their importance to safety, and for the
indoctrination and training of personnel
performing activities affecting quality.

Requirement 2, “Quality Assurance Program
satisfies the elements of 20 CFR 71 apd 10
CFR 72. Subpart 3.2=2.1, “Implementing
Guidance for Part\»Requirement 2: Qpality
Assurance Programs”; Subpart 3.1-2.7,
“Implementing Guidance for Part I,
Requirentent 2: Quality Assurance
Programs, Lead Auditor Qualification’; and
Subpart3.1-2.3, “Implementing Guidane for
Part], Requirement 2: Quality Assurahce
Programs, Inspection, and Test Persopnel
Qualification.”

Design Control

71.107, “Pqckage design control”

Describes fhe requirements of establishing
measurgs to assure applicable regulatory
requirerhents and the package design are
correctly translated, establishing measures
for the identification and control of design
interfac¢s, and the control of design
changes

Commentp: None

72.146, “Design control”

Describes the requirements+of ‘éstablishing
measures to assure applicable regulatory
requirements and the.design basis are
correctly translated, establishing measures
for the identification and control of design
interfaces, and-the control of design
changes:

Requirement 3, “Design Control” satisfigs the
majority of the elements of 10 CFR 71 apd 10
CFR 72. Minor differences in the
requirements should be examined angl are
detailed below. Subpart 3.1-3.1,
“Implementing Guidance for Part I,
Requirement 3: Design Control” provides
additional guidance that may be used|in
conjunction with Requirement 3.

71.107(b) ptates, “The licensee shall apply aly
design cpntrol measures to items such asthe
following: criticality physics, radiation
shielding, stress, thermal, hydraulie;-and
accident analyses; compatibility of
materials; accessibility for/inseérvice
inspectiFn, maintenance-and repair,
features|to facilitate decontamination; and
delineatjon of acceptance criteria for
inspectipns and tests.”

72.146 (b) states, “The licensee, applicant for a
license, certificate holder, and applicant for
a CoCshall apply design control measures to
items such as the following: criticality
physics, radiation shielding, stress, thermal,
hydraulic, and accident analyses;
compatibility of materials; accessibility for
inservice inspection, maintenance and
repair, features to facilitate
decontamination; and delineation of
acceptance criteria for inspections and
tests.”

NQA-1 does not call out specific items fgr the
application of design control measures.

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 subject
design changes, including field changes, to
design control measures commensurate
with those applied to the original design.
Changes in the conditions specified in the
package approval require NRC approval.”

license, certificate holder, and applicant for
a CoCshall subject design changes, including
field changes, to design control measures
commensurate with those applied to the
original design. Changes in the conditions

72.146(c) states, “The licensee, applicant fora 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 commensurate with those applied

specified in the license or CoC require prior
NRC approval.”

to the original design.”

Commnents: In using NQA-1 to satisfy these requirements, additional details would have to be provided by the user to address t}
nges in conditions specified in the package approval, license, or CoC require NRC approval.

chg

e fact that

Procurement Document Control

71.109, “Procurement Document Control” 71.148, “Procurement Document Control”

Descllibes requirements to assure that Describes requirements to assure that
ad¢quate quality is required in the adequate quality is required in the
do¢uments for procurement of material, documents for procurement of material,
eqliipment, and services. equipment, and services.

Comments: None

Requirement 4, “Preéurement Doc
Control,” satisfiesthe elements of]
and 10 CFR:72. Subpart 3.1-4.1,
“Implementing Guidance for Par
Requiremient 4: Procurement Do
Cantrol,” provides additional gui
ay be used in conjunction with
Requirement 4.

ment
10CFR71

cument
Hance that

Instructions, Procedures, and Drawings

71.11)1, “Instructions, procedures, and
drdqwings”

Desctibes requirements for prescribing
actjvities affecting quality by documented
insfructions, procedures, or drawings of a
tyge appropriate to the circumstances and
forf requiring that said documents be
followed.

72.150, “Instructions, procedures, and
drawings”

Describes requirements for prescribing
activities affecting quality by documented
instructions, procedures, or drawings of a
type appropriatetd the circumstances and
for requiring that said documents be
followed.

Commments: None

Requirement 5, “Instructions, Procq
Drawings,” satisfies the elementsg
71 and 10 CFR 72.

dures, and
of 10 CFR

Document Control

71.113, “Document control” 72.152, “Document control” Requirement 6, “Document Controll” satisfies
Desciiibes measures for the control and Describes measures for the control and the elements of 10 CFR 71 and 10 CFR 72.
isspance of documents and to assure that issuance of documents and to assure that
doguments, including changes, arereviewed documents, including changes, are reviewed
for|adequacy, approved for release, and for adequacy, approved for release, and
disfributed and used at the-teeation where distributed and used at the location where
thq activity is performed! the activity is performed.
Comments: None
Control of Purchased Items and Services
71.11)5, “Controlof purchased material, 72.154, “Control of purchased material, Requirement 7, “Control of Purchasged Items
eqljipment;,‘and services” equipment, and services” and Services,” satisfies the elemgnts of 10
Requjresimeasures to be established to assure Requires measures to be established to assure ~ CFR 71 and 10 CFR 72. Subpart|3.1-7.1,

Lildt pul Lildbct‘l ITI4dLCT idi, cquipulcut, dllL‘l
services conform to the procurement
documents, measures to assure that
material and equipment conform to
procurement specifications before
installation, and measures to assess the

th 19 l.)ul LildbCL‘l IIIdLlCT idi, cquipulcut, dllL‘l
services conform to the procurement
documents, measures to assure that
material and equipment conform to
procurement specifications before
installation, and measures to assess the

HIITPICHICIIUITES UGUItudIIte 101 T dl

L

Requirement 7: Control of Purchased Items
and Services,” provides additional guidance

that may be used in conjunction
Requirement 7.

with

effectiveness of the control of quality at
intervals consistent with the importance,
complexity, and quantity of the product or
service.

effectiveness of the control of quality at
intervals consistent with the importance,
complexity, and quantity of the product or
service.
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