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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.
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nd efficient performance of a nuclear facility and any activities independent of a facility that may affeet\pg
is also intended to be applied to all phases of a nuclear facility life cycle and to related activities.
hindard reflects industry experience and current understanding of the quality assurance requirements nece
b safe, reliable, and efficient utilization of nuclear energy and management and processing of radioactive 1
Committee on Nuclear Quality Assurance (NQA) actively endorses the growing worldwide.movement to
ost-effective quality assurance practices — practices that focus on results. The NQA Cominittee also main
th national and international groups that have similar interests in quality to assure gonsistency and maxi
ity of the Standard in a global setting. Consequently, the NQA Committee has regularly'updated and revise
since its first edition was issued in 1979 to improve its utility, effect on nuclear(safety, and value to the nu|

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

t [ contains requirements for a Quality Assurance Program for nuclear facility applications.

't II contains additional quality assurance requirements for the planning and conduct of specific work acti
 under a Quality Assurance Program developed in accordance with Part I.

t Il contains guidance for implementing the requirementscof\Parts I and II.

't [V contains guidance for the application of ASME NQA-1 and comparisons of ASME NQA-1 with other qu
ents.

societies and development and maintenance of nuelear power quality assurance standards to the Ame
Mechanical Engineers (ASME). The ASME Committee on NQA was constituted on October 3, 1975, and asst
ility for the ANSI/ASME N45 series documents. Currently, the NQA Committee operates under the A
ents for Nuclear Codes and Standards Development Committees.

mmittee initially prepared

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

ts for interpretationorstiggestions for improvement of this Standard should be submitted in accordance]
hdence With the NQA Committee.

ng approval by‘the' ASME NQA Committee and ASME, and after public review, ASME NQA-1-2024 was appf
hs an American National Standard on June 13, 2024.
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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-
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writen contracts, policies, procedures, specifications, or other appropriate documents.
is Standard reflects industry experience-and current understanding of the quality assurance requirements Iecessary
i

Th
to ac
rials,
the 4
with

nds upon the specific type of facility, items, or services involved and the nature, scope, and relative impert:
ty being performed. Itis also to be applied to all phases of a nuclear facility life cycle (e.g., siting, design; con
htion, and decommissioning) and all types of activities (e.g., training, testing, software development o
e Standard also applies to activities that could affect the quality of nuclear material applications,structures
fomponents of nuclear facilities.
hmples of nuclear facilities are those for power generation, spent fuel storage, waste management, fuel rept
ar material processing, fuel fabrication, nuclear research, and other related facilities: Examples of activitig
b, designing, procuring, developing or using software, fabricating, constructing, handling, shipping, receivin
ing, erecting, installing, inspecting, testing, operating, maintaining, repairing, refyeling, modifying, and d
ng.
is Standard is organized in the following four parts:

Part I contains requirements for developing and implementing a Quality Assurance Program for nucle
cations.

Part II contains additional quality assurance requirements for the‘planning and conduct of specific work
r a Quality Assurance Program developed in accordance with\Part I.

Part III contains guidance for implementing the requirements of Parts I and II.

Part IV contains guidance for application of ASME NQA<I*and comparisons of NQA-1 with other quality

S.
e arrangement of the requirements in Parts I andl and the guidance in Parts III and IV permit the
cation of the Standard or portions of the Standard=Applicable requirements of Parts I and II are to be imp
sure conformance with ASME NQA-1. The application of this Standard, or portions thereof, shall be in

hieve safe, reliable, and efficient utilization of nuclear energy and management and processing of radioac
The Standard focuses on the achievement of results, emphasizes the role of the individual and line mana
chievement and sustainment ¢f 'quality, and fosters the application of these requirements in a manner ¢
the relative importance of (the item or activity (i.e.,, a “graded approach”).
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ASME NQA-1-2024
SUMMARY OF CHANGES

Following-approvalby the ASME NQA Standards Conumittee and ASME,and after public review, ASME NQA-1-2024 was
approved by the American National Standards Institute on June 13, 2024.
ASME NQA-1-2024 includes the following changes identified by a margin note, (24).
Page Location Change
1 Part I, 400 (1) Definitions of assure and ensure added
(2) Footnote (1) added, and subsequent.footnotes renumbergd
5 Part I, Requirement 1, 201 Subparagraph (d) revised
6 Part [, Requirement 2, 300 Revised
6 Part I, Requirement 2, 301 Revised
7 Part I, Requirement 2, 303.5 Subparagraph (c) revised
8 Part I, Requirement 2, 400 Revised in its entirety
12 Part I, Requirement 4, 100 Revised
12 Part I, Requirement 4, 200 Terms “Purchaser] and “Supplier” lowercased throughout
12 Part I, Requirement 4, 300 The term “Supplier” lowercased throughout
13 Part I, Requirement 5, 100 First sentence revised
18 Part I, Requirement 8, 100 Revised
18 Part I, Requirement 8, 200 Paragraphs 201 and 202 revised
19 Part I, Requirement 9, 100 Revised
19 Part I, Requirement 9, 200 Paragraphs 201 and 203 revised
19 Part I, Requirement 9, 300 Former para. 300 deleted, and former para. 400 revised and
redesignated
20 Part I, Requirement 10, 500 Revised
20 Part I, Requirement\10, 700 Revised
20 Part I, Requirement 10, 800 Subparagraph (f) revised
22 Part I, Requirement 11, 100 Last sentence added
22 Part I, Réquirement 11, 200 Subparagraph (a) revised
22 Part-I[;Requirement 11, 300 Title revised
22 Rart.l, Requirement 11, 400 Former section 400 deleted, and subsequent paragraphs
redesignated
22 Part 1, Requirement 11, 500 (1) Former para. 600 revised in jts entirety
(2) Former paras. 601 and 602 deleted
25 Part I, Requirement 13, 500 Revised
31 Part I, Requirement 18, 200 Second paragraph revised
31 Part I, Requirement 18, 201 Revised
31 Part I, Requirement 18, 301 Last sentence added
32 Part I, Requirement 18, 500 Subparagraph (c) revised
35 Part II, Subpart 2.1 Title revised
35 Part II, Subpart 2.1, 100 Revised
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Part II, Subpart 2.2, 304.1
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Part II, Subpart 2.14, 900
Part II, Subpart 2.19, 201

(1) In subpara. (d), ASTM specification updated

(2) Note revised

(1) Under “Rust,” entries for Classes B and C nevised
(2) Under “Flushing Criteria,” last entry cortrected by err
(3) Note (3) added

First three paragraphs revised

Revised

Subparagraph (c) revised

Subparagraph (j) revised

Subparagraph (b)(3) révised

Revised

Subparagraph (b).revised

Revised

Subparagraph (f) revised

First paragraph revised

Revised

Fourth paragraph revised

Last paragraph revised
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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
ProTam (QAP) for nuclear facility applications. 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-
men{s of Parts I and II. It iS"arfanged by Subparts.

Payt IV contains guidafice for the application of NQA-1
and fomparisons of NQA-1 with other quality require-
ments. It is arranged by Subparts.

200 |APPLICABILITY

Part [ is-applied using a graded approach to any struc-
ture,|systém, component, activity, or organization that is

INTRODUCTION

with Part I is applied wheh.implementing Part I
ments.

require-

300 RESPONSIBILITY

The useror*implementing organization invqking this
Standard¢shall determine and document applicable
PartI Requirements and appropriately relate thgm to spe-
cifictitems, activities, and services. The organization
implementing this Part and applicable Part Il require-
ments as determined by scope of work, contrfct, legal,
and regulatory requirements shall be resporsible for
complying with the specific requirements tg achieve
quality results in compliance with this Standaid

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 other 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 requirenjents and
perform effectively.

essential to the sare, reliable, and elficient performance ot
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 applied
using a graded approach to all phases of a nuclear facility
life cycle (e.g., siting, design, construction, operation, and
decommissioning) and to all types of activities (e.g.,
training, testing, software development and use). A
Quality Assurance Program developed in accordance

aSSUTe T to PTOMISE OF State With certainty by oile person
or organization to another person or organization; to
remove the doubt of an outcome. Contrast with ensure.
For example, “The tester assures the designer that all
tests have passed.”

1 This definition has been adapted from IEEE Std 730-2014, IEEE
Standard for Software Quality Assurance Processes, with the permission
of IEEE.
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audit: a planned and documented activity performed to
determine by investigation, examination, or evaluation
of 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
organizaftor ' FOgTar 1 mder
the direcf control or within the organizational structure
of the aufditing organization.

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 fingling: a condition adverse to quality identified
during ar] audit requiring follow-up by or for the auditing
organizafion.

Certificatp of Conformance: a document signed or other-
wise autlenticated by an authorized individual certifying
the degrge to which items or services meet specified re-
quiremerjts.

certificafion: 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, compoxent,
or part thereof that affects its safety function, thatwas not
designed and manufactured as a basic component.
Commerfial grade items do not includetitems where
the design and manufacturing progess ' require in-
process |nspections and verificatiohsto ensure that
defects of failures to comply are identified and corrected
(i.e., one ¢r more critical charactéristics of the item cannot
be verifi¢d).

commerclal grade item® *ran‘item satisfying the following:
(a) nof subject to design or specification requirements
that are yinique to those facilities or activities
(b) use¢d in applications other than those facilities or
activities

ASME NQA-1-2024

(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, component,
or part thereof, that affects its safety function, that was not
designed and manufactured in accordance with the re-
quirements of this Standard.

commercial grade service*: a service that was not provided
1 1 lrements o his ’lrd_

computer programs' 7 8: 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: failires, malfunctions,
deficiencies, defective items, andhonconformances. A
significant condition adverséfo quality is one that, if
uncorrected, could have a serious effect on safety or pper-
ability.
configuration: the physical, functional, and operatjonal
characteristics of/the structures, systems, components,
or parts of thefexisting facility.

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

configuration management: the process 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.
critical characteristics: 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 perfori its
intended safety function.

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

2See Part 11, Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services for other definitions related to
the dedication of commercial grade items.

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

*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.

TS e Mo IS AppIcab e To Departmentof ENeTgy Muctear tacilities
and activities regulated under 10 CFR 830, Nuclear Safety Management.
6 Computer programs covered by this Standard are those used for

(a) design analysis

(b) operations or process control, or

(c) database or document control registers when used as the
controlled source of quality information for (a) or (b)

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

8To 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 authority: the organization having the responsi-
bility and authority for approving the design bases, the
configuration, and changes thereto.

design bases: that information identifying the specific
functions to be performed by a structure, system, or
component of a facility, and the specific values or
ranges of values chosen for controlling parameters as
reference bounds for design. These values may be

(a) restraints derived from generally accepted “state-

PART I, INTRODUCTION

ensure’: to make certain that things occur or events take
place; to guarantee that the desired task occurs. Contrast
with assure. For example, “The tester ensures that the
complete set of tests is executed.”

graded approach®®: the process employed, once the
applicability of the requirement to the scope of the orga-
nization’s activity has been determined, to ensure that the
levels of analyses, documentation, and actions used to
comply with requirements are commensurate with the

of-the-art” practices for achieving functional goals; or
requirements derived from analysis (based on
calcylations and/or experiments) of the effects of a postu-
latedaccident for which a structure, system, or component
musf meet its functional goals.

desigin change: any revision or alteration of the technical
requfirements defined by approved and issued design
output documents and approved and issued changes
thergto.

design input: those criteria, performance requirements,
codep and standards, design bases, regulatory require-
ments, or other design requirements upon which detailed
final|design is based.

design output: drawings, specifications, and other docu-
men{s used to define technical requirements of structures,
systgms, components, and computer programs.

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

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

devidtion: a departure from specified reqairements.

document: any written, pictorial, or electronic information
desctibing, defining, specifying, reporting, or certifying
activfties, requirements, procedures; or results. A docu-
ment is not considered to"be a quality assurance
record until it satisfies the définition of a quality assurance
recofd as defined in thjis, Standard.

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

electfonic-document: a document stored in a form (e.g.,
maghnetic or optical media) that is typically accessible

following:
(a) the relative importance to nuclear saféety
(b) the magnitude of any hazard involved
(c) the life-cycle stage of a facilityror ‘item
(d) the mission of a facility
(e) the particular characteristi¢s of a facility or item
(f) the relative importancé:to radiological and nonra-
diological hazards
(g) any other relevantfactors

guidance: a suggested-practice that is not mandatory in
programs intended to comply with this Standard. The
word shoulddenotes guidance; the word shalf denotes
a requirentent; and the word may denotes permission.

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

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

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

may: see guidance.

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

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

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

only by a computer.

electronic signatureg: an electronic sound, symbol, or
process attached to or logically associated with a
record and executed or adopted by a person with the
intent to sign the record.

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

fred:
Owner*': the organization legally responsible for the
construction and/or operation of a nuclear facility

including but not limited to one who has applied for,
or who has been granted, a construction permit or

19 When used with Part 1, Subpart 2.22 of this Standard, the definition
in 10 CFR 830 shall apply.

11 When used with ASME BPVC Section 111, the definition in NCA-9000
shall apply.
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operating license by the regulatory authority having
lawful jurisdiction.

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

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

Purchaser: the organization responsible for establishment

ASME NQA-1-2024

safety function: the performance of an item or service nec-
essary to achieve safe, reliable, and effective utilization of
nuclear energy and nuclear material processing.

service'': the performance of activities such as design,
fabrication, inspection, nondestructive examination,
repair, or installation.

shall: see guidance.

should: see guidance.

of procurement TeqUITENents and for 1SSUArnce or admin-
istration,|or both, of procurement documents.

qualification, personnel: the characteristics or abilities
gained through education, training, or experience, as
measured against established requirements, 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
demonsfrated to produce required quality within
controllefl limits.

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

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

quality assurance record: a completed document that
furnishegevidence of the quality of items and/or activitiés
affecting| quality. Types of record media may inglude
paper, electronic (e.g., magnetic or optical), or_specially
processeql media, such as radiographs, photographs, nega-
tives, and microforms. The term record, as used
throughput the Standard, is to besinterpreted as
quality agsurance record.

quality stpndard: a code or standatdthat provides design
inputs, adceptance criteria, or.other criteria necessary to
assure thee quality of the designated item.

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

repair*': the progéss-of restoring a nonconforming char-
acteristiclto a cendition such that the capability of an item
to functidn reliably and safely is unimpaired, even though
that itemlsti igi i
ment.

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

right of access: the right of a Purchaser or designated
representative to enter the premises of a Supplier for
the purpose of inspection, surveillance, or quality assur-
ance audit.

software’: computer programs and associated docufmnen-
tation and data pertaining to the operation of a‘computer
system.

special process: a process, the results of which are hfighly
dependent on the control of the process’or the skill ¢f the
operators, or both, and in which«the specified qyality
cannot be readily determined, by~inspection or tgst of
the product.

supplier: any individual 6r organization who furnjshes
items or services in aceordance with a procurement docu-
ment. An all-inclusivé)term used in place of any df the
following: vendoxr;geller, contractor, subcontractor, fabri-
cator, consultant,/and their subtier levels.

surveillance:the act of monitoring or observing to Verify
whether’alitem or activity conforms to specified require-
ments!

survey, commercial grade®: a documented evaluation|of an
organization’s ability to perform activities as verified by a
determination of the adequacy of the organization
(a) quality program and/or
(b) ability to meet specified requirements

2]

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

traceability: the ability to trace the history, applicatign, or
location of an item and like items or activities by medns 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
menting whether items, processes, services, or docunments

waiver: documented authorization to depart from speci-
fied requirements.
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REQUIREMENT 1
Organization
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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 these functions, including sufficient indepen-

dence from cost and schedule when opposed
function considerations. These functigns“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

REMENT 1

to safety
lude the

solutions
bls

Iy, instal-

lation, or use is contfelled until proper disposfition of a

nonconformance, deficiency, or unsatisfactory
has occurred.

202 Delegation of Work

condition

Thesindividual(s) or organization(s) respoisible for

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

program
11 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 control§,
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\s’achieved and main-
tained.

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

200 INDOCTRINATION AND TRAINING

Indoctfination and training shall be commensurate

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

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 needgd, to
achieve initial proficiency, maintain 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

The wesponsible organization shall
(a). designate those activities that require qualifichtion
of'\personnel and the associated minimum requirements
for such personnel
(b) establish written procedures for the qualificatjon of
personnel
(c) assure that only those personnel who meef the
qualification requirements are permitted to perform
the designated activities
In addition to the requirements in (a) through (c)| spe-
cific qualification requirements for personnel perforning
nondestructive examination; inspection and tests to verify
quality of structures, systems, and components] and
auditing are specified 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 (MT), ultrasonic (UT), liquid peneftrant
(PT), electromagnetic (ET), neutron radiographic {NR),

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

leak testing (LT), acoustic emission (AE), and visual
testing (VT) to verify conformance to the specified re-
quirements. The American Society of Nondestructive
Testing (ASNT) Recommended Practices or Standards
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.

(24)
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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 individ-
ual 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-
dande with the requirements of para. 303.5 of this
Requirement or requalify in accordance with the require-
ments of para. 303.6 of this Requirement, as applicablé:

308.1 Communication Skills. The prospective(head
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 examination that evaluates the compiehension
of and ability to apply the body of knowledge |dentified
in paras;»303.2(a) through 303.2(d) of this Reqpirement.
The examination may be oral, written, practical, or any
combination 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, the responsible prganiza-
tion or the authority for certifying qualificafion may
extend the qualification, require retraining, or r¢quire re-
qualification.

303.6 Requalification. Lead Auditors who fail to main-
tain their proficiency for a period of 2 yr or njore shall
require requalification. Requalification shall 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 nucleay quality

out dudit ﬂudiuga

(d) planning audits of activities affecting quality

(e) on-the-job training to include applicable elements
of the audit program

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.

assurance audit.

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-1-2024

agency through appropriate confidentiality of files and,
where applicable, proctoring of examinations. Copies of
the objective evidence regarding the type(s) and
content of the examination(s) shall be retained by the
employer in accordance with the requirements of
section 500 of this Requirement.

401 Inspection and Test Personnel

Additional requirements to those listed in para. 400 of

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

(a) Thg qualification of NDE personnel shall be certified
in writinlg in accordance with the applicable ASNT or
equivalenjt requirements as noted in para. 301.

(b) THe qualification of inspection, test, and Lead
Auditor ppersonnel shall be certified in writing and
include the following information:

(1) ¢mployer’s name

(2) 1dentification of person being certified

(3) activities certified to perform

(4) signature of employer’s designated representa-
tive

(c) In hddition to the requirements in (b), specific re-
quiremerts for each qualification thatare to be certified in
writing are specified in paras. 401 and 402 of this Require-
ment.

(d) The employer may delegate qualification examina-
tion actiyities to an indépendent certifying agency but
shall retqin responsibility for conformance of the exam-
ination apd its administration. Integrity of the examina-
tion shall be maintdined by the employer or certifying

this Requirement shall include the following:

(a) education

(b) work experience

(c) training

(d) demonstration of capabilities

(e) date of certification/recertification

(f) any special physical requifements needed in the
performance of each activityincluding the neefl for
initial and subsequent physical examination

(g) certification expiratien

402 Lead Auditor Personnel

Additional réquirements to those listed in para. 4p0 of
this Requirenyent shall include the following:

(a) education

(b) work experience

(¢) training

(d) audit participation

(e) examination results

(f) date of certification/recertification

(g) annual assessment of proficiency maintenanfe

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 Aufditor
qualification and requalification, and inspection and
test personnel qualification and requalification.
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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 spich thata
person technically qualified in the subject can rgview and
understand the analyses and verify~the adequdcy of the
results without recourse to the 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 Theae 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-1-2024

501.1 Design Reviews. Design reviews shall provide
assurance that the final design is correct and satisfactory
by addressing, where applicable, (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 eohtj
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-instructions?

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

uter

into

brga-
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 moddgls 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 original 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
1s 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 curreng 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|finvolving
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
computer software design control and shall
instead of sections 200, 300, 500, and 600.

apply to
be used

900 DOCUMENTATION AND RECORDS

Design documentation and records shall in
only final design documents, such as drawings gnd speci-
fications, and revisions to those documents, but glso docu-
mentation that identifies the important steps in the design
process, including sources of design inputs thak support
the final design.

[lude not

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

11
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REQUIREMENT 4
Procurement Document Control

100 GENERAL

Procurpment documents shall include or reference ap-
plicable design bases and other requirements necessary to
assure adequate quality. To the extent necessary, procure-
ment dodquments shall require suppliers to have a quality
assurance program consistent with the applicable re-
quiremerjts of this Standard.

200 CONTENT OF THE PROCUREMENT
DOCUMENTS

Procurgment 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, regulations, proce-
dures, or] instructions, including revisions thereto, that
describe| the items or services to'bé furnished. The
procurenjent documents shall idéntify appropriate test,
inspectign, and acceptance.-criteria for determining
acceptabllity of the item ortservice.

203 Quality Assurance Program Requirements

Quality assurance program requirements shall be speci-
fied in thp procutement documents. These requirements
shall be cpnsistent with importance and/or complexity of
the item|orn/Service being procured. The procurement

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 the‘purchaser. The tinpe of
submittal shall also be established. When the purchaser
requires the supplier te.maintain specific recordq, the
retention times and disposition requirements shdll be
prescribed.

206 Nonconformances

The proecurement documents shall specify the pufcha-
ser’s requirements for the supplier’s reporting of noicon-
formances.

207 Spare and Replacement Parts

The procurement documents shall specify the suppllier’s
requirements to identify spare and replacement paits or
assemblies and the related data required 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
suppliers include appropriate provisions to assurq that
items or services will meet the specified requirements.

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

Procurement document review shall be performg
personnel who have access to pertinent informatior

d by
and

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

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

PART I, REQUIREMENT 5

100

Ac
perfd
proc
priat
dete
torily

GENERAL

tivities affecting quality shall be prescribed by and
rmed in accordance with documented instructions,
pdures, or drawings that include or reference appro-
e quantitative or qualitative acceptance criteria for
mining that prescribed activities have been satisfac-
r accomplished. The activity shall be described to a

level of detail commensurate with the complexlity of the

activity and the need to assure consistent and a
results. The need for, and level of detail iny writt
dures or instructions shall be determined ba
complexity of the task, the significance of th
activity, work environment»and worker pr

and capability (education/training, experience).

Cceptable
en proce-
ted upon
b item or
bficiency

13
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REQUIREMENT 6
Document Control

100 GEIIIERAL

The pr
that sped
affecting
drawings
ments ar|
changes
cognizarn
approved

200 DO

The fo
and chan|
(a) thg
ments, in
(b) the
for use a
(c) the
for the pi
controlle
(d) the

eparation, issuance, and change of documents
ify quality 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 by a
t individual other than the originator, and
for release by authorized personnel.

CUMENT CONTROL

lowing controls shall be applied to documents
ces thereto:

unique identification of the controlled docu-
cluding a revision control identifier

specified distribution of controlled documents
[ the appropriate location

identification of the individual roles responsible
eparation, review, approval, and distribution of.
1 documents

review of controlled documents for adequacy

and completeness prior to approval, distribution, or

processin

g

(e) amethod to ensure the correct document-and
sion is being used

300 DOCUMENT CHANGES
301 Major Changes

Changes to documents, otli€r-than those defing
minor changes, are considered major changes and
be reviewed and approved by the same organiza
that performed thexoriginal review and appf
unless other organizations are specifically design|
The reviewing efganization shall have access to pert|
background data’or information upon which to base
approval.

302 Minor Changes

Minor changes to documents that do not change
applicability, meaning, intent, or technical content
as editorial corrections) shall not require that the re
documents receive the same review and approval a
original documents. The types of changes to be consid
“Minor” shall be specified.

revi-

d as
shall
fions
oval
hted.
nent
their

their
such
yised
s the
ered
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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 solicited, the bid evaluation shall include a
detefmination/of the Supplier’s capability to conform to
the t¢chni¢al'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 dssutrance, 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 number.

(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 nnqrr‘ppfah]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 including a list of the
specific requirements 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) Th
to be followed in fllllng out a certlflcate and the admin-
istrative procedures for review and approval of the certi-
ficates, shall be described in the Purchaser’s or Supplier’s
quality agsurance 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-1-2024

506 Postinstallation Testing

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

507 Acceptance of Services Only

In cases involving procurement of services only, such as
third- party inspection; engineering and consulting
Tul, or

maintenance work, the Purchaser shall ageep
service by any or all of the following methods:

(a) technical verification of data produced

(b) surveillance and/or audit of the_activity

(c) review of objective evidence forconformance fo the
procurement document requirements

600 CONTROL OF SUPPLIER
NONCONFORMANCES

Methods for controland disposition of Supplier nofcon-
formances for items and services that do not meet
procurement document requirements shall include (a)
through (e).

(a) evaluation of nonconforming items.

(b) submittal of nonconformance notice to Purchaser
by Supplier as directed by the Purchaser. These submljittals
shall’include Supplier-recommended disposition |(e.g.,
use-as-is or repair) and technical justification. Noncojnfor-
mances to the procurement requirements or Purchpser-
approved documents, which consist of one or more ¢f the
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 gr 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 recommenddtion.

(d) verification of the implementation of the disposi-
tion.

{e) maintenance of records of Snpplier-submiitted

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

16

nonconformances.

700 COMMERCIAL GRADE ITEMS AND SERVICES

When dedication is used for accepting commercial
grade items or services, the requirements of Part I,
Subpart 2.14 shall apply.
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800 RECORDS (b) acceptance of items or services

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

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

17
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REQUIREMENT 8
Identification and Control of Items

(24) 100 GENERAL

(24)

Contro
and acce
Identif]
documen
ensures

s shall be established to ensure 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
hat identification is established and maintained.

200 IDENTIFICATION METHODS

201 Iten

Items
compute
initial red
installati
toanapp
ment.

202 Phy

Physic
extent [
include,
etching, 3
(QR) cod

Frequend

n Identification

of production (batch, lot, heat, component,
- program’, part) shall be identified from the
eipt and fabrication of items up to and including
nand use. This identification shall relate an item
icable design or other pertinent specifying docu-

sical Identification

] identification shall be used to the maximum
ossible. Physical identification methods
but are not limited to, written markings,
ffixing stickers with barcode or quick response
es, stamping, and tagging, including Radio
y Identification tags. Where physical identifica-

tion on the item is either impractjeal-or insufficient,

physical
priate mq
shall be a
a clear aj
function
ferred to

beparation, procedural contrel, or other appro-
ans shall be employed-Identification markings
pplied using materialsand methods that provide
d legible identification and do not degrade the
r service life ofthe item. Markings shall be trans-
each part of anjidentified item when subdivided

and shall not be obliterated or hidden by surface tlreat-

ment or coating unless other means of idéntific
are substituted.

300 SPECIFIC REQUIREMENTS

301 Identification and Traceability of Items

When codes, standards,-or:specifications 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 daiage

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

1To the extent that computer programs are a physical part of plant

systems (e.
tion), th
Part II, Sub

g., digital reactor protection systems, digital instrumenta-
ey are included in the term item. Refer to
part 2.7, paras. 203, 300, and 407.

18
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REQUIREMENT 9
Control of Special Processes

REMENT 9

100

Sp
perfd
dure

200

201

Sp
proc
appr
ence|
ment
prod
inclu
of th
quire

GENERAL

pcial processes that control or verify quality shall be
rmed by qualified personnel using qualified proce-
5 in accordance with specified requirements.

PROCESS CONTROL

Special Processes

pcial processes shall be controlled by instructions,
edures, drawings, checklists, travelers, or other
ppriate means. These controls shall include or refer-
procedure, and personnel qualification require-
s. Conditions necessary for accomplishment of the
ess shall be included. These conditions may
de equipment qualification, controlled parameters
b process, specified environment, and calibration re-
ments.

202 Acceptance Criteria

The requirements of applicable codés and s
including acceptance criteria for the process

fandards,
shall be

specified or referenced in procedures or instryctions.

203 Special Requirements

Personnel, procedure, and equipment qualifi
quirements shall be §pecified or referenced f
processes not covered by existing codes and s

300 RECORDS

Records’shall be maintained for the qualified p
procedures, and equipment of each special prg

Cation re-
r special
fandards.

ersonnel,
cess.
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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 Plapning

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

402 Sarppling

toring is used to verify quality, it shall be perfermed
by qualified personnel independent from thé petrs¢nnel
performing the process controls or by qualifiedautomated
means. Both inspection and process monitoring shall be
provided when quality verification 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 items shall be planned and executgd to

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

500 IN-PROCESS INSPECTION

In-process inspection of items shall be performed as
necessary to verify quality. If inspection of processed
items is impossible or disadvantageous, indirect
control by monitoring of processing methods, equipment,
and personnel shall be provided. When process moni-

ensure the continued performance oI their required func-
tions.

800 RECORDS

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

(a) item inspected

(b) date of inspection

(c) inspector

(24)

(24)
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(d) type of observation (f) reference to any nonconformances identified
(e) results or acceptability

21
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REQUIREMENT 11
Test Control

(24) 100 GENERAL

(24)

(24)

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

bquired 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. Re-

quirements for computer program test requirements,

procedu
Part II, S

res, results, and records are defined in

Ibpart 2.7.

200 TEST REQUIREMENTS

(a) Te
provided
zation. Rq

5t requirements and acceptance criteria shall be

or approved by the responsible design organi-
quired testsincluding, as appropriate, prototype

qualification tests, production tests, proof tests prior to

installat

on, construction tests, preoperational tests;

and opefational tests shall be controlled. Requijred

tests shal
condition

be controlled under appropriate environmental
s using the tools and equipment necessary to

conduct the test in a manner to fulfill test requirements

and accej

tance criteria. The tests performed-shall obtain

the necegsary data with sufficient accuracy for evaluation

and acce
(b) Te
based up
ble desig
ments th
(c) Ift

of a facili

btance.

5t requirements and acceptance criteria shall be
bn specified requirements contained in applica-
h documents or otherpertinent technical docu-
ht provide approved requirements.

bmporary changes to the approved configuration
y are required for testing purposes, approval by

the desigh authdxity is required prior to performing the

test.

and suitable environmental conditions are met, ade(luate

instrumentation is available and used, appropriate

tests

and equipment are used, and necessary monitoripng is

performed. Prerequisites shall include the*followin
applicable:

(1) calibrated instrumentatioh

(2) appropriate equipment

(3) trained personnel

(4) condition of testlequipment and the item
tested

(5) suitable environmental conditions

(6) provisions for data acquisition

(b) As an altepnative to (a), appropriate sectio

g, as

[0 be

hs of

related doguments, such as ASTM methods, Supplier

manuals; equipment maintenance instruction
approyed drawings or travelers with acceptance cri
may be used. Such documents shall include or be su
meénted with appropriate criteria from (a) to ag
adequate procedures for the test are used.

400 TEST RESULTS

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

500 TEST RECORDS

Test records shall be established and maintain

K, Or
teria,
pple-

sure

Test
ty to

bd to

indicate the ability of the item to satisfactorily perfform

its intended function or to meet its documented req
ments. Test records vary depending on the test

uire-
fype,

purpose, and application, but shall contain the following

information, as a minimum.
(a) item tested
(b) date of test
(c) tester or data recorder

300 TEST PROCEDURES

(a) Test procedures shall include or reference the test
configuration and test objectives. Test procedures shall
also include provisions for assuring that prerequisites

22

{d] type of observation
(e) results and acceptability

(f) action taken in connection with any deviations

(g) person evaluating test results

(24)
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REQUIREMENT 12
Control of Measuring and Test Equipment

100 (GENERAL

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

200 |SELECTION

Selection of measuring and test equipment shall be
basefl on the type, range, and accuracy needed to accom-
plish|the required measurements for determining confor-
mange to specified requirements.

300 (CALIBRATION AND CONTROL
301 |Calibration

Mg¢asuring and test equipment shall be calibrated at
pres¢ribed times or intervals and whenever the accuracy,
ofth¢ results obtained using the measuring and test equip*
ment is suspect. Calibration shall be against and tra¢eable
to cqrtified equipment or reference standards-having
known valid relationships to nationally recognized stan-
dardp, or to international standards known.to be equiva-
lent [to and verified against corresponding nationally
recognized standards. Where no such standards exist,
the Rasis for calibration shall be"defined.

302 [Reference Standards

Refference standardstused to calibrate measuring and
test pquipment shall ‘have a minimum accuracy four
time$ greater than that of the measuring and test equip-
ment being calibrated. This is to ensure that errors in the
referfence standards contribute no more than one-fourth
of th¢ allewable calibration tolerance. Where this 4:1 ratio
cannptibe-maintained, the basis for selection of the stan-

bration or found to be out-of-calibration, shallcpe tagged
and/or segregated, or removed from service, dnd not used
until ithas been recalibrated. Measuring optest efluipment
consistently found to be out-of-calibration|shall be
repaired or replaced.

303.1 Application. Measuring and test equiprnent shall
be traceable to its applieation and use.

303.2 Corrective Action. When measuring| and test
equipment is lost,,damaged, or found to be out-df-calibra-
tion, the validity ©of previous measurement, inspfection, or
test results, @and the acceptability of items pfeviously
inspected-or tested shall be evaluated. This epaluation
shall be from at least the last acceptable califration of
the M&TE. The evaluation and resulting actipns shall
be-commensurate with the significance of the ¢ondition.

303.3 Handling and Storage. Measuring|and test
equipment shall be properly handled and stored to main-
tain accuracy.

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

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

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

304 Commercial Devices
Calibration and control measures are not required for

commercial nr}nipmpnf such as rnlnrc, fnpa measures,

: . PR T PRI D AP
dardHm QUTSUOIT SITdIT DT CETIIICAITY JUSTITET!.

303 Control

Calibration procedures shall identify or reference
required accuracy and shall define methods and frequency
of checking accuracy. The calibration method and interval
of calibration shall be based on the type of equipment,
stability characteristics, required accuracy, intended
use, and other conditions affecting performance.
Measuring and test equipment, which is overdue for cali-

levels, etc, if such equipment provides the required accuracy.

400 RECORDS
401 General

Records shall be established and maintained to indicate
calibration status and the capability of measuring and test
equipment to satisfactorily perform its intended function.
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402 Reports and Certificates 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.

Calibration reports and certificates reporting the
results of calibrations shall include the information
and data necessary for interpretation of the calibration

24
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REQUIREMENT 13
Handling, Storage, and Shipping

PART I, REQUIREMENT 13

100

H3
pres
dam
ities
worH
tiong
men
the 4

200

\'\
shoc
tive ¢
mois|
spec

300

A\
high
storg
used

GENERAL

ndling, storage, cleaning, packaging, shipping, and
brvation of items shall be controlled to prevent
ge orloss and to minimize deterioration. These activ-
shall be conducted in accordance with established
and inspection instructions, drawings, specifica-
, shipment instructions, or other pertinent docu-
s or procedures specified for use in conducting
ctivity.

SPECIAL REQUIREMENTS

en required, special equipment (such as containers,
k absorbers, and accelerometers) and special protec-
nvironments (such as inert gas atmosphere, specific
fure content levels, and temperature levels) shall be
fied and provided and their existence verified.

PROCEDURES

nen required for critical, sensitive, perishable, or
Lvalue items, specific procedures for handling,
ge, packaging, shipping, and preservation shall be

400 TOOLS AND EQUIPMENT

Special handling tools and equipment)shall b
and controlled where necessary to.ensure
adequate handling. Special handling-tools and e
shall be inspected and tested in_accordance wi
dures at specified time intervals or prior to us

500 OPERATORS

Operators of special handling tools and lifti
ment shall be experienced or trained in the
equipment,

600 MARKING OR LABELING

Marking or labeling shall be utilized as nec
adequately maintain and preserve the item, incly|
cation of the presence of special environments o
for special controls.

e utilized
safe and
juipment
th proce-
e.

g equip-
se of the

pssary to
ding indi-
the need

25

(24)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART I, REQUIREMENT 14

100 GEj‘ERAL
t

The st

ASME NQA-1-2024

REQUIREMENT 14
Inspection, Test, and Operating Status

us of inspection and test activities shall be iden-

tified eitier on the items or in documents traceable to the

items wh

bre it is necessary to ensure thatrequired inspec-

tions and|tests are performed and to ensure that items that

have not

bassed the required inspections and tests are not

inadvertgntly installed, used, or operated.
The operating status of nuclear facility structures,

systems,

and components shall be identified to prevent

inadvertgnt operation.

200 AUTHORITY

The authority for application and removal of status|indi-

cators shall be specified.

300 STATUS INDICATION

Status indication shall be mdintained through physical

means such as tags, markings; labels, stamps, or

ther

suitable methods to prevent inadvertent installdtion,

use, or operation.
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REQUIREMENT 15
Control of Nonconforming Items

PART I, REQUIREMENT 15

100

Ite
shall
or us
tatio
sitio
affec]

200

Ng
mark
and ¢
syste
prac
shall
detri

300
(a

prac
nate

(b

GENERAL

ms that do not conform to specified requirements
be controlled to prevent inadvertent installation
e. Controls shall provide for identification, documen-
n, evaluation, segregation when practical, and dispo-
h of nonconforming items, and for notification to
fed organizations.

IDENTIFICATION

nconforming items shall be identified by legible
[ing, tagging, or other methods, such as identifying
ontrolling the item as nonconforming in an electronic
m. [f identification of each nonconforming item is not
ical, the container or the package containing the item
be identified. The identification method shall not be
mental to the item.

SEGREGATION

Nonconforming items shall be segregated; when
ical, by placing them in a clearly identified and desig-
L hold area until properly dispositioned.

When segregation is impractical or impossible due

to physical conditions such as size, Weight, or access

limit
prev

400

401
Ng

ations, other precautions shall be employed to
ent inadvertent use of a nohconforming item.

DISPOSITION

Control

nconforming_items shall be evaluated and recom-

mendled dispesitions shall be proposed. Further proces-

sing,
shal

deliverysinstallation, or use of a nonconforming item
beleontrolled pending the evaluation and an

appr

bved disposition by authorized personnel.

402 Responsibility and Authority

The responsibility and authority for the evalyl
disposition of nonconforming item$.shall be
Responsibility for the control 6f-further pr

htion and
defined.
pcessing,

delivery, installation, or use,of -nonconforming items

shall be designated in writing,

403 Personnel

Personnel performing evaluations to det
disposition shallchave:

(a) demorfstrated competence in the specific
are evaluating;

(b) an‘adequate understanding of the requ
and

brmine a
area they

rements;

c) *access to pertinent background information.

404 Disposition

A disposition, such as use-as-is, reject, repair,
of nonconforming items shall be made and dod
Technical justification for the acceptability of &
forming item dispositioned as repair or as use-
be documented. Nonconformances to design|
ments dispositioned as use-as-is or repair
subject to design control measures commensuy|
those applied to the original design. Require

rrework
umented.
noncon-
s-is shall
require-
shall be
rate with
I as-built

records shall reflect the use-as-is or repair condition.

405 Reexamination

Reworked items shall be reexamined in ac
with applicable procedures and with the origix
tance criteria.

Repaired items shall be reexamined in accord
applicable procedures and with the original a
criteria unless the disposition has established

cordance
al accep-

hnce with
ceptance
alternate

acceptance criteria
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REQUIREMENT 16
Corrective Action

100 GEIIIERAL

Condif
promptly
case of a

ions adverse to quality shall be identified
and corrected as soon as practicable. In the
significant condition adverse to quality, the

cause of the condition shall be determined and corrective

action taken to preclude recurrence. The identifies

tion,

cause, and corrective action for significant(cendifions

adverse to quality shall be documented and rep
to appropriate levels of management.,Completi
corrective actions shall be verified.

rted
n of
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REQUIREMENT 17
Quality Assurance Records

100 (GENERAL

Thie control of quality assurance records shall be estab-
lishefd consistently with the schedule for accomplishing
worlf activities. Quality assurance records shall furnish
documentary evidence that items or activities meet speci-
fiedﬂality requirements. Quality assurance records shall
be identified, generated, authenticated, and maintained,

and their final disposition specified. Record control re-
quirgments and responsibilities for these activities
shall|be documented.
200 (GENERATION OF RECORDS

(a] Records shall be legible.

(b] Records shall be traceable to associated items and
activjties and accurately reflect the work accomplished or

inforymation required.

(c] Records to be generated, supplied, or maintained
shall be specified in applicable documents, such a$
design specifications, procurement documents;test
procedures, and operational procedures.

300 |[AUTHENTICATION OF RECORDS

(a] Documents shall be considered valid records only if
stamlped, initialed, or signed and dated by authorized per-
sonngl or otherwise authenticatedy Corrections to docu-
men{s shall be reviewed and dpproved by the responsible
indiyidual from the originating or authorized organiza-
tion.

(b)
comy

Electronic doeuments shall be authenticated with
arable information as in (a), as appropriate
(1) with identification on the media or
(2) withauthentication information contained

within or-linked to the document itself

400

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.

CEASSHHEAHON—————————600STORAGE

29

401 Lifetime Records

401.1 Lifetimerecordsare those thateet one or more
of the following criteria:

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

(b) those that would be of.Significant value|in main-
taining, reworking, repaixing, replacing, or nmodifying
an item

(c) those that wauld be of significant value
mining the cause of an accident or malfunction

(d) those that provide required baseline data
vice inspeetions

h demon-

in deter-
f an item
for inser-

401.2_Lifetime records are required to be mpintained
for thelife of the particular item while it is installed in the
facility or stored for future use.

402 Nonpermanent Records

Nonpermanent records are those required| to show
evidence that an activity was performed in adcordance
with the applicable requirements but need not b¢ retained
for the life of the item because they do not meet the criteria
for lifetime records. Nonpermanent records shal| be main-
tained for the identified retention period.

500 RECEIPT CONTROL OF RECORDS

Each organization responsible for the receipt ¢f records
shall designate a person or organization respohsible for
receiving the records. The designee shall be refponsible
for organizing and implementing receipt controls for
permanent and temporary storage. Receipt|controls
shall provide a method for identifying thel records
received, receipt and inspection of incoming| records,
and submittal of records to storage.

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-

ASME NQA-1-2024

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

cable to fite SpecCIIC medla Utlllzed 10 record storage.

602 Fac

There 4
storage, 1

602.1 [Single storage consists of a storage facility, vault,
room, o1 container(s) with a minimum two-hour fire
rating. The design and construction of a single storage
facility, yault room, or container shall be reviewed for
adequacy by a person competent in fire protection or
contain a| certification or rating from an accredited orga-
nization.

602.2 | Dual facilities, containers, or a combination
thereof dhall be at locations sufficiently remote from
each othgr to eliminate the chance exposure to a simul-
taneous hazard. Facilities used for dual storage are not
required [to satisfy the requirements of para. 602.1, but
shall megt the requirements of para. 601.

ility Types

re two equally satisfactory methods of providing
ingle or dual.

603 Temporary Storage

When temporary storage of records (such as for proees-
sing, revilew, or use) is required, the storage facility or
containef shall provide a one-hour fire rating; unless
dual storpge requirements of para. 602.2 are ‘met.

within planned retrieval times based upon theyrdcord
type or content.
(c) The methods for record changes shall-be ¢
mented.
(d) Provisions shall be establishedsto’ensure that no
unacceptable degradation of thé electronic rejcord

media occurs during the established retention period.
(e) Provisions shall be madéto-ensure that the re¢ords
remain retrievable after hardware, software, or tech-
nology changes.
(f) Provisions shall be established to ensur¢ the
following when records are duplicated or transf¢rred
to the same media,or to a different media for the purposes
of maintenance or storage:
(1) duplication or transfer is appropriately aufhor-

ocu-

ized
(29orecord content, legibility, and retrievability are
maintained

30
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REQUIREMENT 18
Audits

100 (GENERAL

Aydits shall be performed to verify compliance to
quality assurance program requirements, to verify that
perfqrmance criteria are met, and to determine the effec-
tiverfess of the program. These audits shall be performed
in agcordance with written procedures or checklists by
perspnnel who do not have direct responsibility for
perfprming the activities being audited. Audit results
shalll be documented and reported to and reviewed by
resppnsible management. Follow-up action shall be
taken where indicated.

200 |SCHEDULING

Aydits shall be scheduled in a manner to provide
coverage and coordination with ongoing activities,
basefl on the status and importance of the activity. Sched-
uled pudits shall be supplemented by additional audits of
speclfic subjects when necessary to provide adequatg
covelage.

A grace period of 90 days may be applied to scheduled
interjnal audits, supplier audits, and annual evaluations of
supplier performance. When the grace period\s used, the
nextscheduled date for the activity shall-be based on the
activjty schedule date and not on the date the activity was
actuglly performed. If the activity_is performed early, the
nextschedule date shall be based.on the date the activity
was pctually performed.

201 (Internal Audits

Exicept where specific regulatory guidance exists or
code|restrictions.apply, organizations shall audit internal
activjties at the following intervals.

2011.1 Nuclear Facilities Prior to Placing the Facility
Into Pperation. All applicable quality assurance program

the period may be extended 1 yr at a time bdyond the
2-yr interval based on the results of an arinual
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 OthérNuclear Support Qrganiza-
tions. All applicable quality assurance program|elements
shall be audited at least once each year or at lpast once
during the life of'the activity, whichever is shopter. This
interval may be extended up to 2 yr based on the|results of
an annual evaluation and objective evidence thatlthe activ-
ities are being satisfactorily accomplished in adcordance
with theé\applicable quality assurance program plements.

202 External Audits

External audits (e.g., Supplier audits) [shall be
performed on a triennial basis and supplemgented by
annual evaluations of the Supplier’s performancg to deter-
mine if the regular schedule audit frequency shal| be main-
tained or decreased or if other corrective pction is
required. A continuous or ongoing evaluati¢n of the
Supplier’s performance may be conducted in lieu of
the annual evaluations, provided that the results are
reviewed in order to determine if corrective|action is
required.

300 PREPARATION
301 Audit Plan

The auditing organization shall develop an qudit plan
for each audit. This plan shall identify the audlit scope,
requirements, audit personnel, activities to bg audited,
organizations to be notified, applicable documents, sched-
ule, and written procedures or checklists. The plgn shall be

eleIIlUllLb b‘lldll ‘U€ dub‘lil.ﬂl.‘l dl ‘ltfdbl, UIICC CdL‘Il ycdlul dt ‘ltfdbl,
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, and security.

approved by the Lead Auditor or responsible manage-
ment.

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.

400 PE

ASME NQA-1-2024

program are ineffective, the basis for the conclusion shall
be identified.
(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-

icant conditions adverse ta r}n:\]ify and naotify the appro-

Elements selected for audit shall be evaluated against
specifiedrequirements. Objective evidence shall be exam-
depth necessary to determine if these elements
implemented effectively. Conditions requiring
prompt dorrective action shall be reported immediately
to management of the audited organization.

500 REPORTING

The auflit report shall be signed or otherwise endorsed
by the Ldad Auditor and issued to the audited organiza-
tion. The|contents of the report shall

(a) desgcribe the audit scope.

(b) idgntify Auditors and persons contacted.

(c) summarize audit results, including conclusions on
the effectjveness of the quality assurance program for the
areas audited. When it is concluded that portions of the

priate organization in writing of action taken or planned.
Audit responses shall be evaluated by or for the auditing
organization.

700 FOLLOW-UP ACTION

Follow-up action shall be takentoverify that corrdctive
action is accomplished as schéduled.
800 RECORDS

Audit records shall"include audit plans, audit reports,
written replies, and the record of completion of corrgctive
action.
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PART II, INTRODUCTION

PART 1
QUALITY ASSURANCE REQUIREMENTS FOR
NUCLEAR FACILITY APPLICATIONS

100 |PURPOSE

Paft I establishes requirements for the development
and jmplementation of a Quality Assurance Program
(QAR) for nuclear facility applications. It is arranged by
Requirements 1 through 18.

Paft II — this Part — contains additional quality assur-
ancefrequirements for the planning and conduct of specific
worl{ activities under a Quality Assurance Program devel-
oped in accordance with Part I. It is arranged by Subparts.
Pa{t [1I contains guidance for implementing the require-

menfs of Parts I and II. It is arranged by Subparts.

Paft IV contains guidance for the application of NQA-1
and fomparisons of NQA-1 with other quality require-
menfts. It is arranged by Subparts.

200 |APPLICABILITY

Supparts of Part Il are applied using a graded approach
to arly structure, system, component, activity, or organi-
zation that is essential to the safe, reliable, and efficient
perfoarmance of a nuclear facility and)yany activities inde-
pendent of a facility that may affect performance (e.g.,
trangportation of nuclear mdterials) of those activities.
It is jalso applied to all phases of a nuclear facility life
cyclqg (e.g., siting, design, construction, operation, and
decommissioning) and related activities (e.g., training,
testing, software dévelopment or use). The Quality Assur-
ance| Program«developed in accordance with Part I is
applied to the/implementation of Part Il requirements.

300 | RESPONSIBILITY

INTRODUCTION

400 PLANNING AND PROCEDURES

401 Planning

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

Planning for activities such as fabrication, installation,
operation, modification, repair, maintenance, dgcommis-
sioning) inspection, testing, and software verification and
validation shall include a review of structure, §ystem or
component design and procurement specificatigns, mate-
rials lists, drawings, construction work plans, apd sched-
ules to ensure that appropriate activities have been
incorporated; that the work can be accomplished as speci-
fied; and that time and resources, plus training,|are suffi-
cient to accomplish the work in accordance|with the
specified requirements.

Planning shall define the operations to be p¢rformed,
the systematic sequential progression of operations, and
the overall measures to be used to preserve the [quality of
the work.

402 Procedures

Procedures and work instructions identifigd during
planning shall be prepared. Preparation and [approval
of the procedures/instructions shall be in advance of
the need to use the documents. The documgnts shall
be kept current and revised as necessary tlo assure
that the work is performed in accordance jwith the
latest approved information.

The user or implementing organization invoking this
Standard shall determine and document applicable
Subparts based on the scope of the work, contract,
rules, and regulatory requirements as they relate to spe-
cific items, activities, and services. Implementation of ap-
plicable Parts I and II requirements is necessary for the
Quality Assurance Program to comply with this Standard.

The documents shall include the following, as applica-
ble:

(a) personnelsafety and structure or facility protection
considerations

(b) precautions to be observed

(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
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(e) prerequisites

(f) software verification and validation

(g) test and inspection objectives

(h) special equipment required

(i) identification of inspection and test equipment and
related calibration requirements including recalibration
dates

(j) sequence and frequency of activities for verification

(k) acceptance criteria and methods for verification

ASME NQA-1-2024

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
with the operating unit(s) that are electrically energized
or charged with pressurized or radioactive fluids and that
are in the vicinity of the construction, outage, or decom-

(1) responstbiittyandTrequired quattficattonsof person-
nel

(m) agprovals and authorizing or verifying signatures

(n) spécific document references

(o) data or test report forms

(p) infprmation to be collected for facility records

(q) prpcessing inspection and test data and their
analysis, pvaluation, and final acceptance, including soft-
ware verffication and validation

500 DE

Definit]
are inclu
nitions gq
in Part],

FINITIONS

ons unique to the activities described in Part II
led in the section dealing with that activity. Defi-
neric to quality assurance activities are included

troduction, section 400, Terms and Definitions.

600 MULTIUNIT FACILITY PROVISIONS

For construction, outage, or decommissioning activities
in nucleay facilities where one or more units are already
operating or has reached a stage where the fuel has been
loaded ir] the facility and associated systems energized,
the follofving measures shall be taken in addition to
the provisions defined elsewhere in this Part.

601 Plapning and Preparation

Instrudtions, procedures, or drawings,shall be prepared
to contro] installation, maintenance; modification, decom-
missioning, inspection, and tesfing activities at areas of
interface|between units. These)instructions, procedures,
or drawings shall define the following, as applicable:

(a) thg areas of interface between units

(b) acgess control andauthority for work at these inter-
face areap

(c) naElre ofipotential hazards to or from the operating

equipmejnt; precautions required to be taken during
installatibn{ maintenance, modification, or decommis-

missloning activity assoclated with the new or nonpper-
ating unit shall be properly tagged or idemntifigd as
energized or operational.
ities
also

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

(a) identification of the equipment or system defirfed in
para. 602.2 above that poses a poetential hazard in the vi-
cinity of current construction, outage, or deconjmis-
sioning activities

(b) identification ofthe potential hazard of neighb
energized systems,such as voltage, radiation level,
pressure, or temperatures

bring
fluid

602.4 Aunthorizations for accesstoand workat thd
of interfacerbetween the new and existing units sh
documented.

area
111 be

603 Installation

603.1 Suitable protective barriers shall be erdcted,
where needed, to prevent damage to equipment or
systems associated with the existing unit(s).

603.2 When working in an area common to thel new
and existing units, care shall be exercised to avoid ilnter-
ference with existing facilities, to maintain required sep-
aration (where appropriate) between the systems
associated with existing and new units, and to pr¢vent
disturbing the operation of equipment or systems psso-
ciated with the existing unit(s); construction workers|shall
be instructed with regard to the hazards present.

604 Inspection

Inspection shall be performed to verify that the require-
ments have been satisfied and that the existing facilities
are properly protected from construction activitie.

sioning; supplementary objectives for inspection and
testing
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PART II, SUBPART 2.1

SUBPART 2.1
Quality Assurance Requirements for Cleaning and Cleanness
Control of Fluid Systems and Associated Components

or

100 (GENERAL

Thiis Subpart provides amplified requirements for the
clearling and cleanness control of fluid systems and asso-
ciated components for nuclear facilities during manufac-
turing, construction, repairs, and modifications. It
suppglements the requirements of Part [ and shall be
used| in conjunction with applicable sections of Part I
when and to the extent specified by the organization
invoking this Subpart. The sensitivity to contaminants
of thg systems/components involved shall be considered
when specifying cleanness requirements or invoking this
Subpart.

101 |Definitions

THe following definitions are provided to ensuré a
unifgrm understanding of unique terms as they)are
used|in this Subpart.

acid gleaning: the removal of metal oxides by either disso-
lutioh of the oxide or undercutting the oxide'by dissolution
of the base metal with an acid solution,

alkaljne cleaning: the removal of organic contaminants by
converting them to an emulsion with an alkaline solution
such|as trisodium phosphate!

chelpite cleaning: the¢removal of slightly soluble
compounds such as iren'oxide, by complexing the metallic
ion'sj/vith organic chelating compounds such as ethylene
diamjine tetra-acetic acid (EDTA).

chenfical conditioning: the addition of chemicals in low
concpentration to flush, rinse, or lay up water to inhibit
prec]pitation of dissolved solids, corrosion, and other
detrimental-effects

uciear racilties

corrosion-resistant alloys: materials;that inherently resist
oxidation or chemical attack in\water, air, and fthe oper-
ating environment, such as stainless steel, nifkel-base
alloys, or cobalt-base alloys.

crevice: a narrow opening in a surface or an oper} juncture
between mating surfaces in which solutions or|contami-
nants can be trapped and not readily removdd during
rinsing or_flushing operations (for exaniple, the
annular spaces in threaded connections and socket assem-
blies, tubé-to-tubesheet joints, and tube-to-tubg¢ support
joints):
dedd leg: an area that does not have flow dfiring the
cleaning operation or that cannot be drained without
special provisions.

fluid: any gas or liquid.

flushing: flowing fluid through a component or pystem at
adequate velocity to suspend and carry away anticipated
contaminants.

inaccessible area: an area or opening in an item that is not
directly accessible for cleaning or inspection.

inhibitor: a chemical additive that retards somg specific
chemical reaction.

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

mechanical cleaning: a method in which contaminant
removal is accomplished solely by mechanicgl means,
including wiping, abrasive blasting, high pressure
water jetting, brushing, sanding, grinding, and |chipping.

pitting: surface defects resulting from localized dorrosion.

cleaning: the removal of any contaminants that might have
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.

35

rinsing:

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

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

(24)
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rust: corrosion products consisting largely of iron oxide.
Such oxides may vary in color from red to black and may
form anything from a loosely adherent heavy covering to a
tightly adherent light film. Pitting or general surface
roughening may or may not be present.

sensitized corrosion-resistant alloy: a corrosion-resistant
alloy that has been subjected to heating that causes inter-
granular precipitation of chromium carbides in sufficient
quantities to be detected by Practice B, C, E, or F of ASTM

ASME NQA-1-2024

(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

A262-15(R2021), Standard Practices for Detecting
Susceptihjility to Intergranular Attack in Austenitic Stain-
less Steels.

solvent cleaning: removing contaminants with an organic
solvent.

200 GENERAL REQUIREMENTS

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

(a) ensure the removal of deleterious contaminants

(b) miphimize recontamination of cleaned surfaces

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

The cldanness classification of each item shall be speci-
fied in adcordance with para. 302 of this Subpart.

201 Plapning

Cleaning and cleanness control activities for each phase
(manufadturing, construction, modification, repair, etcl)
shall be planned in accordance with the requiremeénts
of the Inftroduction to this Part (Part II). The\plan(s)
shall deflne the cleaning and inspection operations to
be used, [the system, the responsibilities of the parties
concerned for each operation, and the-méasures to be
employed to preserve the cleanness (©f,cleaned surfaces.
In additign, planning shall consider the following factors,
as appropriate, recognizing that this list may neither be
completd nor applicable to,€ach phase covered by this
Subpart:

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

(b) fadilities fof filters and flushing and drain connec-
tions in lpcations ' where dead legs are unavoidable

(c) degign-and installation of piping in a manner that
minimize i i ing iping
during the cleaning operations, such as dividing the
system into a number of separate cleaning circuits to facil-
itate cleanability

(d) sequencing of installation operations to provide for
visual inspection of inside surfaces of large diameter
piping

(e) control of installation operations so that piping and
components that have already been installed are not
subject to contamination when subsequent installation
operations are performed

36

with the requirements of the Introduction to this Fart.

202.2 Preparation of the actual cleaning procedues or
instructions shall consider the following:
(a) work practices, housekeeping, access control
prevention of contamination and reeentamination
(b) effectiveness of cleaning methods for removal
contaminants
(c) effects of residual quantiti€s of cutting fluids, 1
penetrants, weld fluxes(precleaning solutions,
neering test fluids, and\other process compoundg that
may have been intentionally or advertently appli¢d to
the surface of theiitem during prior steps of manufagture,
installation, or use
(d) corrosiveness of cleaning solutions in contact
the material'of an item, particularly in the case of di
ilar metals and entrapment of cleaning solutions
(€). chemical composition, concentration, and tem
tuke limits of cleaning solutions to avoid delete
effects
(f) solution and metal temperatures, solution concen-
trations, velocity, and contact times during cleaning
(g) methods for monitoring cleaning solution cofcen-
tration, temperatures, and velocities during clegning
operations
(h) identification of the items for which the procec
are to be used
(i) sequence of operations and methods of fijlling
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]
draining equipment

and
fthe

quid
Engi-

with
sim-

bera-
ious

ures

and

activ fore,
during, and after cleaning operations

(1) methods for rinsing and neutralizing, including esti-
mated number of rinses

(m) methods for verifying cleanness

(n) methods for drying and layup

(o) methods for protecting installed items that are not
involved in the cleaning operation

(p) method of disposal of cleaning solution
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203 Rectification of Unacceptable Cleanness

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

When_continued rlpnning does not resultin m‘rppmhlp

PART II, SUBPART 2.1

302 Cleanness Class Criteria

302.1 Class A. A very high level of cleanness as
evidenced by the freedom from all types of surface
contamination, according to the acceptance criteria of
the inspection methods specified in the procedures
required by para. 202.1 of this Subpart. If close control
of particulate contamination is required, a clean room,
in accordance with para. 8.5.5 of ASTM A380/
A380M-17. Practice for Flpaning and npqrnling Stainless

clearnness, the condition shall be documented as a noncon-
formpnce and corrective action taken, including action to
prevent recurrence when appropriate.

204

Clganing 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
previent cleaning agent decomposition and possible
damage to the item. When necessary, shelf-life require-
ments shall be established.

Control of Cleaning Solutions

300 |CLEANNESS CRITERIA

301 |Cleanness Classification

THle level of cleanness required for any particular appli-
catiop is a function of the particular item under consid-
eratipn. The assignment of a cleanness classificatiomn shall
consjder the following:

(a] the function of the item to be cleaned

(b] the susceptibility of its materials of ¢orstruction to
varigus forms of corrosion, including intergranular
cracling, or stress corrosion cracking.under fabrication,
installation, or operating conditjons

(c] the consequences of malfurction or failure of the
item

(d] the possibility of eontaminants (introduced during
fabrication, storage,«sinstallation, repairs, or service)
contributing to or.¢atising such malfunction or failure

Fopr classes of.surface cleanness (Classes A, B, C, and D)
with|criteriador.each are provided in this Subpart. The
clearness ¢lass’or classes applicable to the item or specific
partq of the item shall be established and specified in the
applicable drawings, specifications, or other appropriate

Steel Parts, Equipment, and Systems, shall be.¢mployed
during the manufacturing, assembly, and|ingtallation
operations when particulate contaminati¢n could
occur. Gross and precision inspection'methods gpplicable
to Class A are described in ASTM A380/A380M-[L7, paras.
7.2 and 7.3; other special tests'shall be specifigd as nec-
essary. Where the cleanness of internal surfacgs is eval-
uated by flushing, criteriaishall be specified in th¢ cleaning
procedure.

302.2 ClassB.Ahighlevel of cleannessasevi
the following chapacteristics:
(a) Corresion-Resistant Alloys
(1) Thesurface shall appear metal clean apd free of
organi¢\films and contaminants when examined in accor-
dan¢ewith para. 7.2.1 of ASTM A380/A380M-17, Practice
forrCleaning and Descaling Stainless Steel Parts, Equip-
ment, and Systems, except light deposits of atmpospheric
dust are permissible and shall show no evidende of dele-
terious contamination when subjected to the wipe test of
ASTM A380/A380M-17, para. 7.2.2. When visul inspec-
tion is impossible but surfaces are accessible|for wipe
tests, sufficient wipe tests in different areas of| the item
shall be made to evaluate the general cleanress level
of the surface. Scattered areas of rust are pergmissible,
provided the aggregate area does not exceed| 2 in.? in
any 1 ft* area (14 cm? per 1000 cm?). Temper films
and discolorations resulting from welding are ag¢ceptable.
(2) If flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a 20-mesh
(850 pm, ASTM E11-22, 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 mdeting the
requirements of para. 304 of this Subpart. The item
shall be flushed at the design velocity (or other flow velo-
city if specified in the procedure) until the screen|shows no

lenced by

documents. Different cleanness classes may be assigned to
internal and external surfaces, or to different parts of the
same item based on the cleanness needs of the specific
item. Guidelines for assigning cleanness classifications
are listed in Part III, Subpart 3.2-2.1.

37

TITOTE tTal SHEt SpeckImg (a3 spectfted i the procedure
in qualitative or quantitative terms, such as the number of
particles per unit surface of the screen) and no more than
slight rust staining. There shall be no particles larger than
Yar in. x 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.

(24)
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(b) Carbon and Low-Alloy Steels

(1) The surface shall appear metal clean when exam-
ined in accordance with ASTM A380/A380M-17, para.
7.2.1, except light deposits of atmospheric dust are
permissible, and shall show no deleterious contamination
when subjected to the wipe test of ASTM A380/A380M-17,
para. 7.2.2. Wipe tests shall be made prior to the applica-
tion of any preservatlve film (some type ofprotectlve film
may be r r

a wipe test, sufficient wipes of different areas of the
item shall be made to evaluate the general cleanness
of the sulrface. 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 th¢ cleanness of internal surfaces, a 20-mesh
(850 pum}, ASTM E11-22, Standard Specification for
Woven Wire Test Sieve Cloths and Test Sieves) or
finer filtpr (or the equivalent) shall be installed and
the item [flushed with water or other fluid meeting the
requirenmpents of para. 304 of this Subpart. The item
shall be flushed at the design velocity (or other flow velo-
city if spefified in the procedure) until the screen shows no
more thah slight speckling (as specified in the procedure
in qualitaftive 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
Ve in. x Yy 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.

NOTE: Cla$s A or Class B cleanness should be specified for carbon
steel and lpw-alloy steel surfaces only in special cases because of
the difficdlty in maintaining such surfaces/in either condition
after they|have been cleaned.

302.3 [Class C. An intermediate level of cleanness in
which the surfaces meetythe requirements for Class B,
except

(a) Cd

are permnj

rrosion-Resistdant Alloys. Scattered areas of rust

issible,provided the aggregate area does not

exceed 1p in,2%per 1 ft? area (100 cm? per 1000 cm?).
(b) Cdrbon-and Low-Alloy Steels. A uniform light rust

bt can ha ramavad hy henching oy vaining 1c a0
bloom thbt-ean-be-removed-by-brushing-or-wipingisa
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302.4 Class D. A nominal level of cleanness in which (24)

the following are acceptable:

(a) rust films on both corrosion-resistant alloys and
carbon and low-alloy steel surfaces

(b) tightly adherent mill scale on nonmachined carbon
and low-alloy steel surfaces that resist removal by hand
scrubbing with a stiff wire brush

(c) paint or preservative coatings on carbon or low
alloy steel surfaces that will not peel or flake when

(d) particlesno larger than 1/16in. x Ygin.long (1.64nm x
3.2 mm) on a 14-mesh (1.4 mm, ASTM E11-22)"or [finer
filter (or the equivalent)

302.5 Summary. The cleanness cldsses are summar-
ized in Table 302.5 of this Subpart!

303 Hydraulic, Instrument.Control, and
Lubrication Lines and Systems

The preceding cleanness classifications and critefia in
para. 302 of this Subpart are primarily applicable tp rel-
atively large itends¢that are generally amenable to Jisual
inspection of jnternal surfaces at some time during njanu-
facture andiinstallation operations. Interior surfades of
hydraulig;, instrument control, and lubrication systems
are generally not accessible for visual inspe¢tion
durihg manufacture and installation, and may have
much more stringent requirements on particjyilate
contamination than those specified in the preceding dean-
ness classes. Where special characteristics and spgcific
requirements are needed for such systems, they |shall
be specified. Guidelines for classifying hydraulic, instru-
ment, and lubrication cleanness are presented in Payt III,
Subpart 3.2-2.1.

304 Cleaning and Flushing Fluid Quality
Requirements

304.1 Water. The water quality for mixing clegning
solutions, rinsing, and flushing shall be specified by the
organization responsible for cleaning unless othegwise
stipulated in procurement documents or approved pfoce-
dures. Table 304.1 of this Subpart lists water qualify re-
quirements commonly used for such purposes in nujclear
cleaning operations. The water quality for final flusHes of
fluid systems and associated components shall be at|least
equivalent to the quality of the operating system watg¢r. To

P

ceptable.

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

38

minimize the possible adverse effects of halogens, the
chemical requirements for water including the use of
halogen stress-cracking inhibitors used on components
or systems containing austenitic stainless steel or corro-
sion-resistant alloy shall be as determined by technical
evaluation.

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

PART II, SUBPART 2.1

Table 302.5
Summary Table for Cleanness Classes

(24)

Surface Paints or
Class Appearance Rust Preservatives Mill Scale Flushing (riteria
Class| A
Corrdsion-resistant alloys Metal clean [Note (1)] [Note (1)] [Note (1)] Specified in c|eaning
procedure
Carbqn and low-alloy steels Metal clean [Note«(1)] No paints; [Note (1)] Specified in cJeaning
[Ngte (2)] preservative procedure
if specified
ClaSJ B
Corrdsion-resistant alloys Metal clean 2 in?/1 ft? (scattered) [Note (1)] [Note (1)] No particles lprger than
[Note (3)] (14 cm?/1000 cm?) Y5, in. x Yk in. (0.8
mm x 1.6 1hm)
Carbgn and low-alloy steels Metal clean 2 in.2/1 ft? (scattered) No paints; [Note (1)] No particles larger than
[Ngte (2)] [Note (3)] (14 cm?/1000 cm?) preservative Yo in. x Yk in. (0.8
if specified mm x 1.6 1m)
Class| C
Corrdsion-resistant alloys Metal clean 15in.%/1 ft? (scattered) [Note (1)] [Note (1)] No particles lprger than
[Note (3)] (100 cm?/1 000 cm?) Yo in. x Y in. (0.8
mm x 1.6 1am)
Carbqn and lowralloy steels No visible particles  Uniform soft film No paints; [Note (1)] No particles lprger than
preservative Vs in. x Yk in. (0.8
if specified mm x 1.6 1m)
Class| D
Corrosion-resistant alloys [Note (1)] (unless [Note (1)] [Note (1)] [Note (1)] No particles larger than
specified by Y6 in. x % in. (1.6 mm
purchaser) x 3.2 mm)
Carbon and low-alloy steels [Note (1)] (unless [Note (1)] Acceptable Acceptable if No particles larger than
specified by adherent Y6in. x % in. (1.6 mm
purchaser) x 3.2 mm)

NOTES:

(1) No requirement.

(2) While Classes 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.

(3) Temper films are acceptable.
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Table 304.1
Water Requirements

Fresh Water [Note (1)] — Minimum Requirements
pH at 25°C (77°F) 6.5 to 8.5

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

Total dissolved solids Less than 500 ppm

High- —
Point of Entry Into Item
pH at 25°q (77°F) 5.5 to 8.0
Chloride Less than 1 ppm
Fluoride Less than 1 ppm
Sulfide Less than 1 ppm
Conductivify at 25°C (77°F) Less than 3 pmho/cm
Silica Less than 0.05 ppm
Total susp¢nded solids Less than 3 ppm
NOTE: (1)|Fresh water that meets U.S. Environmental Protection
Agency, 4( CFR 143.3, Secondary Maximum Containment Levels
(for Publi¢ Water Systems), may be utilized for any application

where fresh water is specified.

304.3 Prganic Fluids. Requirements for organic fluids
used for flushing are dependent upon the particular item
being flughed. The requirements for any given item shall
incorporpte restrictions on particulate contaminants,
water-soluble contaminants, and water content as appro-
priate for the item.

304.4 [Fluids for Hydraulic, Instrument Control; and
Lubrication Systems. In addition to the requirements of
para. 304.1, para. 304.2, or para. 304.3 of this Subpart, as
applicable for the system being flushedyfluids used for
final flughing or rinsing of componénts and installed
systems ¢overed by this paragraph shall meet the parti-
culate coptamination limits specified in Table 304.4 of this
Subpart for the system classispecified.

304.5 [Acid Cleaning.dfacid cleaning is used, particular
attention| shall be given)to

(a) avpidance of‘entrapment of acids in crevices

(b) effpcts onteither welded or sensitized corrosion-
resistant|alloys;and nonferrous materials

(c) complete removal of any residual acid solution from

ASME NQA-1-2024

400 MANUFACTURING PHASE CLEANNESS

The cleanness of an item at the point of manufacture is
critical to the final cleannesslevel ultimately attained after
installation. Where practicable, the cleanness classifica-
tion of an item listed in the procurement documents
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
i i i i iliti roce-
dures are generally available for use at the manufactyrer’s
shops than at the construction sites.

Procurement documents shall specify the requirgd as-
shipped cleanness level for the item. Shop'cleaning pfoce-
dures shall be in accordance with para. 202 of this Suljpart,
and inspection and test results shall be documentdd, as
appropriate, in accordance with approved proced

information is presentedin ASTM A380/A380
where applicable, it shall be considered.

practical, manufacturing sequence shall be based on
considerations related to cleaning of individual items
as the component is assembled, unless the compdnent
is readily cleanable in its final assembled state.

(b) Cleaning methods and materials used during njanu-
facture shall be compatible with the materials of consgtruc-
tion of the item being cleaned (see para. 202.2 of this
Subpart). Cutting fluids, lubricants, liquid penetrjants,
marking materials, precleaning solutions, enginegring
test fluids, tools, and other materials and prdcess
compounds to be used on surfaces of items made [from
austenitic stainless steel or corrosion-resistant plloy
during manufacture shall be evaluated from the stand-
point of potentially harmful contaminants. Such confami-
nants include chlorides, fluorides, and low melting point
materials such as sulfur, lead, zinc, copper, and merjcury.
Where potentially harmful quantities of such confami-
nants can be leached or are in a form in which|[they
could be released by breakdown of the compdund

the item
(d) neutralizing treatment followed by thorough
rinsing or flushing

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

40

during subsequent manufacturing, installation, or opera-
tion, they shall not be used. Paint, chalk, scribing inks, and
other temporary marking materials shall be removed from
the affected surfaces prior to heat treatment or welding.

(c) Use of tools (such as those used for grinding,
polishing, filing, deburring, and brushing) during manu-
facture shall be controlled when surface contamination of
the item from such tools is considered an important factor.

(24)
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Table 304.4

PART II, SUBPART 2.1

Flushing Requirements for Hydraulic, Instrument Control, and Lubrication Systems

Maximum Number of Particles Per 100 cc Particle Size

System Class 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 3
2 High reliability 9700 2680 380 56 5
3 Critical 24000 5360 780 110 11
k3 LESS CTTucal 54U00U 1U /70U 1510 LLD 1
5 Moderate reliability 97000 21400 3130 430 41
6 Industrial 128000 24000 6500 1000 92

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

b
eyaluation shall be based.
T|

(d] The quality of fluid used for final flushing or rinsing
shalllmeet or exceed the requirements of para. 304.1 of
this $ubpart. Particular attention shall be paid to flushing
of pdckets, crevices, or dead legs to ensure that cleaning
solutiions are not trapped in such areas.

(e} Fresh water may be used for mixing oil cleaning
solutions and for initial rinsing and flushing when
pernjitted by approved procedures.

(f)| The final cleaned item shall be sealed in a dried
condition to prevent subsequent recontamination and
thenpackaged in accordance with the requirements.estab-
lishefl in the procurement documents.

500 | CLEANNESS PRIOR TO INSTALLATION

Frpm a cleanness standpoint, consideration shall be
given as to whether items should-be delivered to the
point of installation sooner than necessary, i.e.,
whether the installation focation is a better storage
area|(see Part II, Subpart™2:2). Inspections and tests, as
apprppriate, shall be madé immediately prior to installa-
tion fo determine the‘eleanness of the item. If potentially
harnjful contaminants are detected, they shall be removed
if thgy will not be removed in subsequent cleaning opera-
tiong Items having surfaces to which temporary paint or
preservdtive coatings have been applied shall be identi-
fied. [The composition of the coating and methods for its

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

dpscribed as Good Missile and Poor Missile, respectively. While these criteria are based on a specified volume/6fliquid (100 cc), they can also
b applied to gaseous flushes. When used in this manner, the cleaning procedure shall specify the flushingvelocity and time upoh which the

600 CLEANNESS DURING INSTALLATION

The installation process represents an opportunity for
the intro@uction of contaminants into a cleaned fitem, and
care shall be taken to minimize contamination. Operations
that“generate particulate matter, such as grinlding and
welding, shall be controlled. Cleanup of locally|contami-
nated areas as installation progresses is reconmended
(rather than one cleanup operation when instdllation is
completed). Consideration shall be given to sgquencing
of installation and erection operations to facilitate
cleaning, cleanness control, and inspection. Ihsofar as
practicable, internal surfaces of a portion of ja system
that can be blocked or obscured by subsequent operations
shall be visually inspected and verified as bejng clean
before the access points are closed. Openings|and pipe
ends shall be sealed at all times except when they
must be unsealed to carry out necessary opergtions.

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

The use of cleaning methods and material$, cutting
fluids, lubricants, liquid penetrants, marking materials,
precleaning solutions, engineering test fluids, fools, and

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.

other materials and process compounds used during
installation of items made from austenitic stainless
steel or other corrosion-resistant alloys shall be
subject to the limitations on such methods and materials
specified in section 400 of this Subpart.

Surfaces shall be visually inspected upon completion of
work on them, and obvious contamination removed
before proceeding to the next installation or construction
step. The use of mineral acids and organic acids to clean
austenitic stainless steel and nickel alloys shall be
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evaluated and approved prior to use. Precleaning and
postcleaning of weld joint areas and welds shall be
performed by wire brushing and scrubbing with a
solvent-moistened clean cloth unless otherwise specified.

Large openings shall be protected against falling and
windblown contaminants.

700 MAINTENANCE OF INSTALLATION
CLEANNESS

ASME NQA-1-2024

valves, controls, and switches shall be tagged 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 cleanness.
All debris and contamination shall be removed.
Demineralizers, filters, instruments, valve internals,
and other items that may be damaged by the cleaning
process shall be blanked off, bypassed, or removed.
Protective screens shall be installed on the suction side

After gny isolable item has been installed in a clean
condition, cleanness control measures and access
control shall be established to minimize the introduction
of contanpinants 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.
Materialg used for sealing items made from austenitic
stainless|steel or other corrosion-resistant alloys shall
be subjedt to the limitations specified in section 400 of
this Subpart. Seals shall be installed in a manner to
prevent gccidental removal. Removal shall be only with
proper apithorization.

If acce$s to such sealed items is required, precautions
shall be faken to prevent introduction of contaminants.
Such precautions include masking and tenting of
surrounding areas with plastic film or tape, cleanup of
the immlediate surroundings to remove particulate
matter thiat can be introduced into the opening, requiring
personngl to wear clean outer clothing and shoe covers,
etc. Contijol of tools, loose items, and access shall be main-
tained in|accordance with applicable requirements:

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

800 PREOPERATIONAL CLEANING

801 Preparations

Insofai
shall be

as practicable, cleaning and flushing operations
cheduled so as to'minimize interference from
other fac]lity operations) Areas in which cleaning opera-
tions are peing performed shall be isolated and marked to
the extenft that personnel performing other construction
phase opgratioiis are aware that the cleaning operations
are being conducted.

Of alt pumps and OtNer COMpONents that may be
subject to damage during the cleaning operations.\Instru-
mentation (e.g., pressure, differential pressure‘témpera-
ture, and flow) shall be used as necessaryito mohitor
flushing and circulatory cleaning operatiens. Instrumen-
tation installed in the system but notused to monitdr the
cleaning operations shall be isolatéd where necegsary.
Cleaning of the reactor vessel afnd reactor vessel intefnals
shall be completed before installation of fuel and control
rods.

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

Where the useof installed facility components sufh as
pumps may beyaffected by the cleaning operations| rec-
ommendations shall be obtained from the compdnent
manufacturers regarding precautions to be takep for
the userof their components. Procedures shall be estab-
lished to protect or isolate installed components| that
could be adversely affected by cleaning or flushing opera-
tions.

802 Flushing and Cleaning Methods

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

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

After system flushing is completed, but before draining,

Personnel shall be familiarized with the intended proce-
dure and associated hazards. Means for communicating
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 Subpart.

The actual circulating flow path shall be checked for
agreement with specified requirements with regard to
location, position, and status of all components. Critical

42

all pockets and dead legs shall be thoroughly flushed.
Where conditioned water is used, particular attention
should be given to ensure that large volumes of
solvent 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
performed if specified.
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802.2 Alkaline Cleaning. Although it is the intent of
those involved in erecting the nuclear facility to install
piping systems and components in a clean condition,
this may not be fully achieved. Common sources of
organic contamination in items are lubrication oils
from air tools, preservative films, and valve lubricants.
When immediate local cleanup is not performed, full
item cleaning to remove such organic contaminants
may be necessary. Such cleaning shall be performed

PART II, SUBPART 2.1

with dry, contaminant-free inert gas or air; the process
fluid that will be used in the system during operation;
fluid of purity equivalent to that used to make up the
system; chemically conditioned fluid; or other specified
method.

Prior to the next series of operations or tests, residual
cleaning solutions or layup media shall be removed, if
required, from the item by flushing or by draining and
filling until the effluent fluid from the item meets the preo-

accofdIMg To tIE Cleamng Procedures estapiisied for
the dperation, and the procedure shall ensure that quan-
titie§ of organic contaminants do not remain on the
surfgces.

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
clearling solution to the specified cleanness level.

After item cleaning is completed, the item shall be
flushled 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
flusllllned and attention given to ensure that large
volumes of solution do not remain.

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

Alkaline cleaning compounds that contain free caustic
shalll not be used on components or systems in which
cleaning solutions may be entrapped. Cleaners based
on cgmpounds that produce alkaline solutions by*hydro-
lysis| such as phosphate compounds, are acceptable. If
heavly organic contaminants are present;~the addition
of ar] emulsifier and a wetting agent is required.

8022.3 Chelate Cleaning. If chelate‘cleaning is used,
atterJtion shall be given to all pockets and dead legs to
ensufe that large volumes of-solution do not remain in
the item. Unless it is congidered desirable to leave a
film pf chelating agent onythe surfaces as a protective
film,|the item shall be flushed with water of a quality
consjstent with para«304.1 of this Subpart to remove resi-
dual [chelating agents.

Where apptopriate, items shall be sealed to prevent
subslequent\contamination. If no further cleaning is
requjredylayup shall be performed, if specified.

Adid*chelating agent shall not be used on welded or

perational test Irmura quality requirements 101 thje system.

1000 POSTOPERATIONAL REPAIRS 'AND
MODIFICATIONS

This Subpart does not address.radioactive d¢
nation operations that may be-required prioy to post-
operational repairs or system modifications, |although
some of its requirements inay be applicable to such decon-
tamination operations.For the purposes of majntenance
of cleanness as defined in this Subpart, postoyerational
repairs or system-modifications shall be considgred iden-
tical to preopé€pational installation procedures and treated
in accordance with sections 500, 600, and 70 of this
Subpart.

If, system cleaning following repair or modlification
operations is deemed necessary, such cleaning shall be
performed in accordance with section 80P of this
Subpart, except that flushes directed toward efjuipment
that is particularly sensitive to contaminants (e.g., reactor
vessels) shall, to the extent possible, first be prec¢ded with
flushes directed away from the equipment untillexpected
contamination is removed and the specified watpr quality
level is achieved. If layup is deemed necessary, |t shall be
performed in accordance with section 900 of thi$ Subpart.

contami-

1100 RECORDS

The following shall be prepared:

(a) record copies of procedures

(b) reports

(c) test equipment calibration records

(d) test deviation or exception records

(e) inspection or examination records

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

cleaning
ufacture,
cleaning,

furnace-sensitized stainless steels and nickel-based
alloys.

900 LAYUP AND POSTLAYUP CLEANING

Upon completion of preoperational cleaning, unless the
item is to be released for the next series of operations or
tests, the item shall be placed in layup condition by filling

43

These records shall be retained with other project
records as required by code, standard, specification, or
project procedures.
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SUBPART 2.2
Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for Nuclear Facilities

100 GENERAL

This Spbpart provides amplified requirements for
packagin, shipping, receiving, storage, and handling of
nuclear facility items. Controls identified within this
Subpart ghall be applied to maintain acceptable equip-
ment corldition. This Subpart supplements the require-
ments off Part I and shall be used in conjunction with
applicablp sections of Part I when and to the extent speci-
fied 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.

barrier: a
of water,

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

carrier: the transporting agency.

classification: the organization of items according to'their
susceptihility to damage during shipping, recejving; and
storage oply. It does notrelate to the function of the item in
the complleted system.

dynamic Joad test: a test wherein designated loads are
hoisted, fotated, or transported throfigh motions and
accelerations required to simulate handling of the
intended|item.

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

storage facilities: warehouse, yard, or other areas desig-
nated angl prepared for‘holding of items.

transportation mode: a method identified by the convey-
ance usefl for-transportation of items and includes any
motor vehieles, ships, railroad cars, or aircraft. Each

200 GENERAL REQUIREMENTS

Measures shall be established and implémented fdr the
packaging, shipping, receiving, storage, and handlipg of
specified items to be incorporatedtin nuclear facilities,
and for the inspection, testing, ,and documentati¢n to
verify conformance to specified requirements.

201 Classification of Items

Requirements are divided into four levels with refpect
to protective measures to prevent damage, deteriorgtion,
or contamination of the items based upon the impofrtant
physical characteristics, and not upon the importarce of
the item to safety, reliability, and operations. It should be
recognized, however, that within the scope of each|level
ther€ may be a range of controls, and that the detpiled
requirements for an item are dependent on the inppor-
tance of the item to safety, reliability, and operdtion.
For example, even though a reactor vessel and strudtural
steel are classified as Level D, the degree of protection and
control over the reactor vessel should exceed that gf the
structural steel. Each of the specific items governed by this
Subpart shall be classified into one of these four levdls by
the purchaser or the contractor. The manufacturer’s docu-
mented standard or minimum requirements shdll be
considered when classifying the items. Items, once|clas-
sified at a level, shall be restricted to that level or a h|gher
level for each of the packaging, shipping, receiying,
storage, and handling operations. Any package ur]it or
assembly made up of items of different levels shall be|clas-
sified to the highest level designated for any of the refpec-
tive items. If the unit is disassembled, a level shdll be
indicated for each part.

Items covered by this Subpart shall be catego
under the following levels

rized

CargO-Cau_yiug 'uucl_y (u aiter;vam, boxcar; cu..) sa Scpda-
rate vehicle.

wrap: a flexible material formed around the item or

package to exclude solid contaminants and to facilitate
handling, marking, or labeling.

44

201.1 Level A. Items classified to Level A are those that
are exceptionally sensitive to environmental conditions
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-
tion level are

(a) special electronic/electrical equipment and instru-
mentation

(b) special materials, such as chemicals, that are sensi-
tive to environmental conditions

(c) special nuclear material and sources

The requirements of the NRC fuel license and conditions
and of other governmental agencies shall be met.

PART II, SUBPART 2.2

acceleration forces, airborne contamination, and physical
damage.

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

(a) tanks

(b) heat exchangers and parts

(c) accumulators

(d) demineralizers

(e) reactor vessel

2002 Level B. Items classified to Level B are those that
are densitive to environmental conditions and require
meagures for protection from the effects of temperature
extr¢mes, humidity and vapors, accelerating forces,
physjical damage, and airborne contamination, and do
not require special protection required for Level A items.

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

(a] electronic equipment and instrumentation

(b] electrical equipment

(c] batteries

(d) welding electrode and wire (welding electrodes
hernjetically sealed in metal containers may be stored
unddr conditions described for Level C, unless other
stordge requirements are specified by the manufacturers)

(e] control rod drives

(f)l motor control centers, switchgear, and control
panels

(94

(h
0]
1))
(k)

201.3 Level C. Items classified to Level Care those that

motors and generators
precision machine parts
spares, such as gaskets, O-rings
air-handling filters

computers

[/ evaporartors
(g) steam generators

(h) pressurizers

(i) piping

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

(1) reinforcing steel

(m) aggregates
300 PACKAGING
301 General

This section contains the requirements for pagkaging of
items for¢protection against corrosion, contamination,
physical damage, or any effect that would lpwer the
quality or cause the items to deteriorate dyring the
time they are shipped, handled, and stored. TIe degree
of protection specified will vary according to cpnditions
and duration of storage, shipping environment, 3nd hand-
ling conditions.

Implementation of this section is accomplishe
tifying the item and the appropriate packaging
then applying the appropriate criteria contain
concerning cleaning, preservatives, desiccants,
blankets, cushioning, caps and plugs, barrier and wrap-

1 by iden-
evel, and
bd herein
inert gas

requjre protection from exposure to the environment, . ) . . .
. - . : ping materials, tapes, blocking and bracing, cqntainers,
airbqrne contamination, accelerationforces, and physical . . .
. L marking, other quality assurance provisions, gnd docu-
damage. Protection from water vapor and condensation is ; . NP
not 4s important as for Level B items mentation. When more than one type of item if included
. : ' . e in a package (such as equipment shipped with related
Types of items to be categorized under this classifica- . .
tion level are parts like seals, gaskets, lubricants, or mountjng hard-
(a] pumps ware), precautions shall be taken to ensurg¢ smaller
(bJ \F/)alvg)s items are not introduced into openings or cavities of
(cj fluid filters larger parts or equipment.
?dJ react{@uternals 302 Levels of Packaging
e] compressors
(f)| auxiliary turbines The packaging requirements shall be basdd on the
(gJ rstrumrentcabte (uujad\cwd) Pt otection—thatis RE€ES5aty du.;us ghiyy;us, andling,

(h) refueling equipment

(i) thermal insulation

(j) fans and blowers

(k) cement

(1) fabricated fuel rods and assemblies

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

45

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

ASME NQA-1-2024

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

humidity|within specified limits, or for any other special
requirements.

(b) Itdms shall have been inspected for cleanness
immediagely before packaging. Dirt, oil residue, metal
chips, or|other forms of contamination shall have been
removed|by approved cleaning methods. Any entrapped
water shall have been removed.

(c) Itens that are not immediately packaged shall be
protected from contamination.

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

(e) Items that require protection from damage during
shipping pnd handling shall be packaged in containers or
crates (s¢e para. 307 of this Subpart).

(f) Items that can be damaged by condensation trapped
within the package shall be packaged with approved des-
iccant inside the sealed waterproof and vaporproof
barrier of by an equivalent method.

(g) Alljopenings into items shall be capped, plugged, or
sealed. Weld end preparations shall be protected against
corrosior] and physical damage.

(h) Itgms packed in containers shall be blocked,
anchoredl, braced, or cushioned to prevent physical

CONTAMIMATION 10 NOT PENErate tie 1Te.
(c) Items subject to detrimental corrosion,\é
internal or external, shall be suitably protected.

ther

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

(a) Ttems, just before packaging, shall have peen
inspected for cleanness according to the requirenpents
specified in the purchasing document. Dirt, oil regidue,
metal chips, or otherferms of contamination phall
have been removed.:by approved cleaning methods.
Any entrapped water-shall have been removed.

(b) All openings into items shall be capped, plu
and sealed. Weld end preparations shall be protg
from corrosion and physical damage.

(c) 1temrs subject to detrimental contaminatid
corrosion, either internal or external, shall be sui
protected.

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

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

bged,
cted

n or
fably

d by

303 Cleaning

darr'lage o the item or barrlgr. \ o Cleaning includes the preparation of items for preser-
(i) .Ite ms and their container shall beiidentified by vation or packaging, or both, to minimize the reguire-
marking, ments for site cleaning. Items shall be inspectefl for
302.2 |[Level B Items. Level B items require a high cleanness immediately before packaging according to
degree of protection, and the package shall be designed the cleaning requirements specified in the procurement
to avoid|the deleterious effects of shock, vibration, =~ documents. Any dirt, oil residue, metal chips, or ¢ther
physical flamage, water vapor, salt spray, condensation, forms of contamination shall be removed by documgnted
and weather during Shipping, handling, and storage. cleaning methods. Any entrapped water shall be rempved.
This packaging shall-be equivalent to that for Level A, The following general criteria shall apply as part ¢f the
except tHat the package design requirements need not manufacturing specifications for cleaning procedures:
be equivalent-to:satisfy the level of extraordinary envir- (a) The cleaning process, including cleaping
onmenta| protéction indicated in para. 302.1(a) of this ~ compounds chosen, shall in no way damage the|item
Subpart whreresuchprotectiomr s otjustifted—Shiprrent duriRg-cleaning-or-subsequentservice-when-considering

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.
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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.

PART II, SUBPART 2.2

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

Itq
prot
gas |

ms subject to deleterious corrosion shall be
ected by using either contact preservatives, inert
lankets, or vaporproof barriers with desiccants.

304.1 Contact Preservations. Contact preservatives
are fompounds applied to bare metal surfaces to
prevent surface corrosion during shipping and storage
and generally require removal prior to installation.

THle following criteria shall be used when considering
the type of contact preservative to be used:

(a] The contact preservative shall be compatible with
the rpaterial on which it is applied.

(b) Contact preservatives that are nondrying shall
requjre a neutral greaseproof protective wrap when pack-
aged

(c] The procedure for applying contact preservatives
shalll not require disassembly of the item nor shall it
be ngecessary to disassemble the item at the site fot
complete removal. An exception would be for long-
tern] storage protection to be agreed upon ‘by'the
Owngr, purchaser, and Manufacturer.

(d] The method of contact preservativesemoval shall
be afcomplished with approved solvents“and wiping
clotlls, or by flushing internal cavities ‘with solvents
that pre not deleterious to the itenyor other intercon-
necting material. However, presérvatives for inaccessible
inside surfaces of pumps, valyes,’and piping for systems
contgining reactor coolant water shall be the water-flush-
able [type.

(e] Thename of the preservative used shall be provided
to fafilitate touch<up:

(f)| When metots, pumps, turbines, etc., are shipped
with|oil resetrvoirs and bearing cavities filled with preser-
vativie oil,-the item shall be so tagged and instructions for
drainjing, flushing, refilling, and periodic rotation shall be
included-with-the—iter-

(g9) 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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(0 omnty dry, off free, Mert gas shail be useq.

(c) Provisions shall be made for measuging’gnd main-
taining the blanket pressure within the requiréd fange and
within each pressurized purged itemor c¢ntainer.
Closures and seals, when used to maintain a stptic pres-
sure, shall be tightly secured so that'the absolutg pressure
(by mass) after final seal is maintained for 24 hy, without
adding gas, prior to shipping the item from the manufac-
turer’s plant.

(d) The item or cemtainer shall be marke
letters cautioning that an inert gas blanket
used. The required pressure range also
marked on th€ item or container.

l in bold
has been
shall be

305 Caps, Plugs, Tapes, and Adhesives

These items shall be of materials that enabl¢ them to
pétform their intended function adequately| without
causing deleterious effects on the items or systdm opera-
tion.

e used to
surfaces

305.1 Caps and Plugs. Caps and plugs shall h
seal openings in items having sensitive interna
and to protect threads and weld end preparatjons.

Caps and plugs shall conform to the following criteria:

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

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

(c) Simplicity of installation, inspection, and removal
without damage to the item shall be considerdd.
ugorcap
g after its

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 caps used 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.

ASME NQA-1-2024

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 Barrier Material. Vaporproof

Tapes near a weld shall be removed completely, immedi-
. : ; ) barrter matertals siatt be seatable, and the edge gf the
ately prigr to performing a weld. Tapes used for identi- . . R
. ; . barrier that normally will be opened at destiuigtion
fication rpther than sealing that are not near a welding . .
shall be of sufficient area to permitatleast two subSequent

operatio) may remain until system testing is complete,
but shall
qualified
Tapes
criteria:
(a) When contacting austenitic stainless steel and
nickel allpy surfaces

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

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

(3) $tarch, silicone, and epoxy tape material may be
used for fape adhesive

(b) When contacting other surfaces and contdiners

(1) tapes and adhesives used to sealonaustenitic
material$, nickel alloys, or containers-ate not subject
to the abpve restrictions

(2) tape shall be impervious te-water and not subject
to crackihg or drying out if exposed to sunlight, heat, or
cold

(c) W
visibly
they are

be removed before facility operations unless
for operating conditions.
and adhesives shall conform to the following

en used on surfaces of items, tapes shall be
istinguishablédrom the materials on which
used.

rier and"Wrap Materials and Desiccants

sealing operations. When maximum vaper protection is
required, barrier material shall meet.the maximum
water vapor transmission rate of 0:05 g/100 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. Vaporproof
barrier material should_be“¢olored to contrast with the
material on which it is used.

306.3 Desiccants.Desiccants shall be used within a
vaporproof barfier*when condensation or high hunfidity
could damagecan item by corrosion, mold, or mild¢w.

Desiccants shall consist of nondeliquesdent,
nondusting, chemically inert, dehydrating agents| The
followihg criteria shall apply:

(@) The desiccant bag shall be made of puncture-,
and burst-resistant material.

(b) When used with austenitic stainless steel and rfickel
alloy materials, tapes, desiccants, and the materials fqr the
desiccant bag shall not be compounded from or tr¢ated
with chemical compounds containing elements in[such
quantities that harmful concentrations are leachjable,
or they could be released by breakdown under expg¢cted
environmental conditions and could contribute to inter-
granular cracking or stress corrosion cracking, suth as
those containing fluorides, chlorides, sulfur, lead, |zinc,
copper, and mercury.

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

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

(e) Desiccant bags and canisters, when used, sh:
secured to prevent movement, rupture of the bagd

ear-,

1l be
s, 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-

PART II, SUBPART 2.2

(e) crates

(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

iccafft foruse witht other than seated rigida metdal bdrrier.

U= 16A + XD €Y

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

U =KV + XD ()
whete
A |= area of barrier, ft* (m? x 0.0929)
D |= dunnage (other than metal) within barrier, Ib (kg x
2.2)
K |= 0.0007 when volume is given in in.
= 1.2 when volume is given in ft*
= 0.0000425 when volume is given in cm® (42.5 in
m?)
U [z number of units of desiccant to be used (see Note)
V |= volume within barrier in in.® or f£* (cm® or m®)
X |= 8forhairfelt, cellulosic material (including wood),
and other material not categorized below
= 6 for bound fibers (animal hair, synthetic fiber, oF
vegetable fiber bound with rubber)
= 2 for glass fiber
= 0.5 for synthetic foams and rubber
NOTH: A desiccant unit is that quantity of desiccant, as received,

that will absorb at equilibrium with air at 78°F (25°C) at least the
folloying quantities of water vapor:\3.00 g at 20% relative
humifity and 6.00 g at 40% relative.humidity.

0]
ever
desid
be 1q

A humidity indicator gtdetector shall be included in

) waterproof and vaporproof envelope containing
cant. As applicable,‘the indicator or detector shall
cated behind-inSpection windows or immediately
withfn the closing/edge, face, or cover of the barrier
and, ps far as¢practical, from the nearest unit of desiccant
to prjovidesan- effective warning of excessive moisture.

307

307.1 Containers. Containers shall be used when
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 b (227 kg) maximum
net weight]

(b) nailed, screwed, or bolted wood boxes

(c) wood-cleated solid fiberboard boxes

(d) metal or fiber drums

preferably fromm the grade types (or compliance
symbol): V2 s, V3 s, or V3 ¢ (ASTM D5118vahd ASTM
D1974).

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

(3) Fiberboard boxes shall/be'securely cloded with a
water-resistant adhesive applied to the entire area of
contact between the flaps{ All'seams and joint$ shall be
further sealed with nef\lé€ss than 2 in. (5 ¢m) wide,
water-resistant tape.

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

(5) Wood cleating on fiberboard boxes shalll be fabri-
cated from structurally sound, seasoned or treated
lumber. Cleated boxes in excess of 50 b (22.7|kg) shall
be bound with steel strapping, or equivalent, around
the container at not less than two places.

307.2 Crates and Skids. Crates or skids shall be used
for equipment in excess of 500 Ib (227 kg).|Skids or
runners shall be used on crates with a gross weight of
100 Ib (45.5 kg) or more, allowing a minimum flpor clear-
ance for forklift tines as provided by 4 in. (10 cn]) lumber.

sensitive
1s), girth-
bides and

308 Cushioning, Blocking, Bracing, and Apchoring

308.1 Cushioning. Cushioning shall be us¢d where
protection from shock and vibration is required. [Che cush-
ioning materials shall have sufficient strength t¢ perform
this function.

Selection of cushioning material shall be bas
following:

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

(b) It shall have low moisture content and e

bd on the

hibit low

Containers, Crating, and Skids n.loisture absorpt.ion properties:, orifthe 'cuShinEiln;iii

be protected with a water-vaporproof barrier.
(c) It shall have negligible dusting characteristics.
(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

49
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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:

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

(b) Holles bored through containers or mounting bases
shall proyide a snug fit.

(c) WHen mounting items to container bases equipped
with skids, bolts shall be extended through the skids
whenevelr practical. In such instances, countersinking
of the bollts in the sliding surface of the skid shall be done.

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

(e) Nufs shall be properly tightened. To prevent their
loosening during shipment, locknuts, lock washers, cotter
pins, or gtaking shall be employed.

Temporary cushioning, blocking, bracing, or anchoring
placed or] an item for shipping protection that needs to be
removed |prior to operation of the item shall be identified
by warnings placed in a conspicuous manner to affect
proper r¢moval of the packing material.

309 Marking

(a) To|maintain proper identification and instructions,
or both, fluring shipping, receiving, and storage and to
provide fpr identification after the outside,ofthe container
has beenp removed, the item and the ‘outside of the
containeys shall be marked. If equipment does not lend
itself to marking, records shall Be maintained that are
uniquely [identifiable to the item.

(b) Ttems shall be markedite preserve identity in accor-
dance with the following criteria:

(1) The specified identification shall be stamped,
etched, stenciled, er-otherwise marked on the item or
on tags tp be affixéd securely to the item in plain, unob-
structed [view."When metal stamps are employed, low
stress stpmps’shall be used when the item proper is
marked. Whenvibratinetrarkitrgtools—areused;—the
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.
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(3) When tags are employed, they shall be of a mate-
rial that will retain the marking; will withstand weather,
deterioration, and other normal handling, storage, and
shipping effects; and will 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.

dance with the following criteria:
(1) Container markings shall appear on, a minimum
of two sides of a container, preferably on one side an[ one

end.
(2) The English language shali-bé used. Duplicate
marking may be made in other languages or in picforial
marking according to ISO Recommendation R780,
Pictorial Markings for Handling of Goods (General
Symbols) or ASTM D5445-
(3) References to weights shall be in avoirdupgis or
System International (SI) units. Duplicate markinjgs in
other systems may also be indicated.
(4) Container markings shall be applied with wjater-
proof ink or_paint in characters that are legible. When
informatien relative to handling and special instructions
is required, such information shall be preceded by the
word "CAUTION in letters that are at least 4, in.
(32.7 mm), as permitted by container size.
(5) Where tags or labels are used, they shdll be
affixed to the container using a waterproof adhgsive,
tacks where practical, or a corrosion-resistant wirg.
(6) Container markings shall include the following
information:
(-a) destination
(-b) return address
(-c) package numbers showing the purchase
number, followed by the package number and the
number of packages
(-d) material identification number
(-e) handling instructions (e.g., Fragile, Center of
Gravity, Keep Dry, This Side Up, Sling Here, Do Not Freeze)
and stacking limitations, as appropriate
(-f) weight of package [in excess of 1(
(45.5 kg)]
(-g) special instructions (Desiccant In

rder
total

01b

cide,

emove—taps—andPlug oTtO s
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
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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 defined in para. 201 of this Subpart.
T o o i o i o

10 Q d d ] ) d
with|the protection classification of the item and with

402 |Transportation Requirements

402.1 Open Carriers. For shipment on open carriers
where items may be exposed to adverse environmental
condijtions, the following shall apply:

(a)] Levels A, B, and C items shall be covered for protec-
tion ffrom environmental conditions. Tarpaulins, when
used| shall be fire retardant, and they shall be installed
in a thanner to provide drainage and to ensure air circula-
tion fo prevent condensation.

(b] Barrier and wrapped materials subject to transpor-
tatioh damage shall be covered with waterproof shrouds,
such|as tarpaulins, so that they are not exposed directly to
the gnvironment.

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

When Levels A, B, and C items cannot be.adequately
proté¢cted from weather or environment on, open carriers,

The type of bracing/and tie-down methods to be
with the mode of transportation selected for

Use-of impact recording devices shall be specified

PART II, SUBPART 2.2

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.

nsit

403.1 Loading. The weight, lifting points) or|center of
gravity indicated by the shipper on the“erated, skid, or
package by the shipper shall be utilized tp ensure
proper handling during loading, transfer petween
carriers, and unloading.

403.2 Rigging. Carbonssteel rigging equipnjent shall
not come in direct contaet’with stainless ste¢l, except
when attached to lifting'lugs, eyes, or pads in| order to
avoid surface damage:

403.3 Handling Precautions. All austenitic|stainless
steel and nickel-base alloy materials shall bg handled
in such @/mfanner that they are not in confact with
lead, zinc, copper, mercury, or other low melting point
elentents, carbon steel, alloys, or halogenated| material
having a water-leachable content harmful to thelmaterial.

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

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

403.6 Stacking. Where special care is deempd neces-
sary to avert damage, written instructions concqrning the
location or stacking limits for crates or boxeg shall be
marked on the containers.

403.7 Theftand Vandalism. Precautions shall be taken
to minimize the possibility of theft and vandaligm during
shipment of items.

404 Identification and Markings

on shipments-efheavyrorrelativelytargettemsinecorpet

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

51

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 by the Regulatory Authority having jurisdiction.

(24)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

(24)

PART II, SUBPART 2.2

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.

ASME NQA-1-2024

(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 Redeiving Inspection Requirements

502.1 |Shipping Damage Inspection. Preliminary
visual indpection shall be performed prior to or immedi-
ately aftef unloading to determine if any damage occurred
during shipping. Observations for unusual conditions
shall inclpde the following:

(a) fir¢: charred paper, wood, or paint, indicating expo-
sure to fire or high temperature

(b) exlcessive exposure: weather-beaten, frayed,
rusted, of stained containers, indicating prolonged expo-
sure during transit

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

(d) tiefdown failure: shifted, broken, loose, or twisted
shipping|ties, and worn material under ties, indicating
imprope| blocking and tie down during shipment

(e) ropgh handling: splintered, torn, or crushed
containets, indicating improper handling

(f) review of impact recording device readings against
established criteria

(g) reyiew of humidity recording data against gstab-
lished criteria

502.2 [Item Inspection

(a) Unlless the package marking prohibits unpacking,
the contgnts of all shipments shall be_visually inspected
to verify|that the specified packaging and shipping re-
quiremepts have been majntained. When items are
contained in transparent, separate, moistureproof bags
or envelgpes, visual inspection without unpacking the
contents [shall be accéptable. Where specific inspection
requirements cansbe achieved, statistical sampling

TSTIICToS.
(5) inert gas blanket: verification that the inellt gas
blanket pressure is within the acceptable limits:
(6) desiccant: verification that the desietant if not
saturated, as indicated, through the use of humidity|indi-
cators. Desiccants shall be regenerated\or replaced ag nec-
essary in accordance with special-nstructions.
(7) physical damage: visudlinspection to ensur¢ that
parts of items are not broken,.cracked, missing, deformed,
or misaligned, and that4otating parts turn without
binding. Accessible interhal and external areas shgll be
free of detrimental gouges, dents, scratches, and byirrs.
(8) cleanness:{visual inspection to ensure that alcces-
sible internaland/external areas are within the spedifica-
tionrequirements for dirt, soil, mill scale, weld splattdr, oil,
grease,¢orrstains. If inspection for cleanness|was
performed prior to sealing and shipping, and inspeftion
upottreceipt indicates that there has been no penetrption
ofthe sealed boundary, then inspection for internal dean-
niess is optional.
(b) Unless the completed item was inspected at the
source by the purchaser or the purchaser’s representative,
it shall be inspected upon receipt to verify thaf the
following characteristics conform to the specified require-
ments. These inspections shall include such items s
(1) physical properties: assurance that phyjsical
properties conform to the specified requirementy and
that chemical and physical test reports, if requlfired,
meet the requirements
(2) dimensions: random visual inspection to efsure
that important dimensions conform with drawing$ and
specifications, i.e., baseplate mounting holes, ovlerall
external size, and configuration and orientation of parts
(3) weld preparations: random verification|that
able

methods [may be.dsed for groups of similar items. Care =~ weld preparations are in accordance with appli
shall be [taken“to avoid contamination of the items drawings and specifications

during igspection. The inspection shall be performed (4) workmanship: visual inspection of accessible
in an are equivarent to the Ievel or Storage requirement areas toensure tatthewor 'muaubhip ts—satisfact

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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y to
meet the intent of the requirements

(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
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502.3 Special Inspection. Where receiving inspection
in addition to that described above is required, the special
inspection procedure, complete with documentation
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
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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

.1 Acceptable. Containers and items inspected and
in conformance with specified requirements shall
be identified as acceptable and placed in a storage area for
acceptable items, or moved to the final location for instal-
lation or use.

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

.3 Conditional Release. If the nonconformance
that jcaused the item to be classified unacceptable can
be cqrrected after installation, the item may be released
for irjstallation on a conditional release basis. A statement
documenting the authority and technical justification for
the Conditional Release of the item for installation shall be
preppred and made part of the documentation.

504
A

Status-Indicating System

tatus-indicating system shall be used for identifying
the status of items (e.g., an inventory management system,
tagging, labeling, color coding, etc.). The system‘shall
clearfly indicate whether items are acceptable or unaccept-
able for installation. A controlled physical separation is an
acceptable equivalent method. The systenmshall provide
for ipdication of the date the item waS$\placed in the ac-
ceptdble or unacceptable installationstatus and the condi-
tiondl release of the items for installation pending the
subsequent correction of the nonconformance. When
tags |are used, the stock shall be made from material
that|will not deteriogate during storage. The stock
used|shall not be deleterious to the item. Tags shall be
secufely affixed to-the items and displayed in an area
that |s readily accessible.

505 | Marking

Changing, correcting, or any other marking on name-

item is stored upon receipt until the time thle item is
removed from storage and placed in its-fihal[location.
Special storage instructions from the(manufdcturer, if
specified, shall be addressed as part of thg storage
process for both short- and long-term storage [of items.

601.2 Levels of Storage. Environmental conditions for
items classified as Levels A.through D shall megt the re-
quirements as described\in"the following paragraphs:

(a) Level A items shall be stored under spedial condi-
tions similar to these/described for Level B item$ but with
additional requirements such as temperafure and
humidity cofitrol within specified limits, a v¢ntilation
system with/filters to provide an atmospheile free of
dust and harmful vapors, and any other appropriate re-
quirenients.

(b) Level B items shall be stored within a fire{resistant,
tear-resistant, weather-tight, and well-ventilated building
or equivalentenclosure. Precautions shall be tak¢n against
vandalism. This area shall be situated and consffructed so
that it will not be subject to flooding; the floot 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 andftempera-
ture control or its equivalent to prevent condengation and
corrosion. The minimum temperature shall be 4D°F (5°C),
and the maximum temperature shall be 140°F [60°C) or
less if so stipulated by the manufacturer.

(c) Level Citems shall be stored indoorsorin gn equiva-
lent environment with all provisions and requir¢ments 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 ih an area
marked and designated for storage that is well
drained, preferably gravel covered or paved, and reason-
ably removed from the actual construction area dnd traffic
so that the possibility of damage from construction equip-

platesshall be prohibited, Uniess authorized by the manu-
facturer of the item.

506 Documentation

A written record of the receiving inspection, package
identification, tagging, corrective actions, and justification
for conditional acceptance shall be prepared.
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ment-ts-minimized—ttems—shattbe-stored-omner 1bb1ng 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.
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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

ASME NQA-1-2024

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.

areas shalll be cleaned as required to avoid the accumula-
tion of tifash, discarded packaging materials, and other
detrimental soil.

602.3 FFire 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
controllefl storage areas shall not be permitted.

602.5 [Measures to Prevent Entrance of Animals.
Measurep shall be taken to prevent the entrance of
rodents gnd other animals into indoor storage areas or
equipment to minimize possible contamination and
mechanidal damage to stored material.

603 Storage Methods

Storag¢ methods and procedures shall comply with the
requirements described in paras. 603.1 through 603.6 of
this Subgart.

603.1 Ready Access to Stored Items. All items shall-be
such a manner as to permit ready access for
or maintenance without excessive*handling
ize risk of damage.

603.2|Arrangement of Items. ltems stacked for
storage $hall be arranged so that racks, cribbing, or
crates arp bearing the full weight-without distortion of
the item.

603.3 |Storage of Hazardous Material. Hazardous
chemicals, paints, solvents, and other materials of a
like natufe shall be-stored in well-ventilated areas and

not in close proximity to important nuclear facility items.

603.4 |Identification. Items and their containers shall
be plainlyf matrked so that they are easily identified without

604.1 Inspections. Inspections shall be performetli and
documented on a periodic basis to ensure thdtthe ihteg-
rity of the item and its container, as provided for ynder
section 300 of this Subpart, is being maintained. Deficien-
cies noted shall be corrected and doeuménted. The thar-
acteristics verified during this inSpection shall in¢lude
such items as

(a) identification and marking

(b) protective covers and seals

(c) coatings and preservatives

(d) desiccants andinert gas blankets

(e) physical damage

(f) cleanliness

604.2 Care of Items. Requirements for proper thain-
tenance during storage shall be documented. Care of ftems
in storage (includes storage in place) shall be exerciged in
accordance with the following:

{a) Items in storage shall have all covers, caps, plu
other closures intact. Methods used to seal openings
be in accordance with section 300 of this Subpart. C
removed for internal access shall be immediately rep
and resealed after completion of the purpose for rem

(b) Temporary preservatives shall be left intact d
storage. Should reapplication of preservatives be req
at the site, only those previously approved shall be |ised.

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

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

(e) Space heaters enclosed in electrical items sh
energized.

(f) Rotating electrical equipment shall be given infsula-

S, O
shall
vers
aced
oval.
iring
hired

1l be

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

PART II, SUBPART 2.2

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-

tions rpcpnncihlp for hanﬂing items are contained in

acceptable for installation or use in accordance with the
receiving inspection procedure shall be removed from
stordge for installation or use (see section 500 of this
Subpart). Items released from storage and placed in
their| final locations and items stored in place within
the nuclear facility shall be inspected and cared for in
accofdance with the requirements of paras. 604.1 and
604.2 of this Subpart and other standards, as applicable.

Onlly items that have been inspected and are considered

606

Written records shall be prepared that include such
pertjnent information as storage location, results of
insplections, results of in-storage maintenance to

Storage Records

Part II, Subpart 2.15.

800 RECORDS

Record copies of procedures, repofts, personhel quali-
fication records, test equipment calibration redords, test
deviation or exception records;storage and maintenance
records, and inspection %€cords shall be pregpared as
required by this Subpart-These records shall bg retained
with other project or_operations records as required by
code, standard, specification, or project procedures.

55
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SUBPART 2.3
Quality Assurance Requirements for Housekeeping
at Nuclear Facilities

100 GENERAL

This Sybpart provides housekeeping requirements for
the contrpl of work conditions and environments that can
affect thelquality of important parts of a nuclear facility. It
supplemgnts the requirements of Part I and shall be used
in conjunftion with applicable sections of Part [ when and
to the exfent specified by the organizations invoking this
Subpart.

200 GENERAL REQUIREMENTS

House
controlo
and equ
including

xeeping encompasses activities related to the
cleanliness of the site area, the facility, materials,
pment and fire prevention and protection,
collection and disposal of combustible material
and debrjs, control of access to areas, and protection of
equipment. Housekeeping activities shall include docu-
mented methods and techniques for control of the site
area, the facility, and the materials and equipment
being incprporated in the facility to preserve the requisite
quality of the items being constructed or installed. Per-
sonnel wprking in zone-controlled areas shall befamiliar
with the|necessities and requirements_for cleanness
control applicable to the various zones. Traihing programs
shall be Ised for this purpose, where appropriate.

201 Plal[ming and Procedures

Planning and procedure.pteparation shall be in accor-
dance with the requireménts of the Introduction to this
Part (Part II). Procedures and instructions shall contain
sufficient detail to-provide for control of the site area, the
facility, apd the materials and equipment being incorpo-
rated in the facility to preserve the requisite quality of the
item beipgonstructed or installed. Procedures and

202 Classification of Cleanness

Cleanness requirements for housekeéping actiyities
shall be established on the basis of the following zondg des-
ignations. The five zones are primarily for construftion

and generally not applicabléfor the operations] The
timing for implementation-of the zone designations
shall be as required by the-need for cleanness.

Zones
Restriction List I 11 nm 1v \%
Clothing change Yes No No No| No
Clean gloves, shoe covers, head Yes Yes No No| No

covering

Filteredair Yes No No No| No
Material precleaning Yes Yes No No| No
Material accountability Yes Yes Yes No| No
Personnel accountability Yes Yes Yes No| No
Use of tobacco or eating Yes Yes Yes Yes| No

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

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

(c) Zone Ill. Areas less restrictive than Zones I apd 1],
butrequiring access control over personnel and materials.

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

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.
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protection or for health and fire hazards.
(e) Zone V. Unrestricted construction areas requiring
good construction site housekeeping practices only.
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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,
storage locations, parking lots, eating places, nonsmoking
areas, subcontractor work areas, common areas, and
waste_collection container locations. Personnel entrance

PART II, SUBPART 2.3

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
other conditions may affect the quality of work being
performed.

to coptrolled areas, admission of visitors to the work site,
and ldentification of all personnel shall be controlled in
accordance with established procedures and instructions.

Fof Zones |, 11, and III a written record of the entry and
exit ¢f all personnel and material shall be established and
maintained.

Grhding, drainage, roads, construction facilities, facility
fencipg, and utilities shall be provided in accordance with
speclfified requirements and shall be maintained as
requjred in good condition throughout the construction
phasp or until replaced with the permanent facilities.

302 |Control of Facilities

Control of work and storage areas where important
item§ are handled shall be established and maintained
to cqgnform to the appropriate zone defined in para.
202 ¢fthis Subpart. Atmospheric control shall be provided
wheltle necessary.

Thie control of tools, equipment, materials, and supplies
that fre used in Zones I, II, and III shall be maintained-to
prevent the inadvertent inclusion of deleterious materials
or opjects in critical systems. Appropriateceontrol
meagures shall be provided through use ef\stuch items
as log books and tethered tools.

30R.1 Cleanness. The work areastshall be kept suffi-
cienfly clean and orderly so that‘censtruction activity
can proceed in an efficient manner that will produce
and naintain quality in conformance with specified re-
quir¢ments. Where largeyaccumulations of materials
occuf on a nonroutine\basis, such as the stripping of
condrete forms, €he' material shall be promptly
remqved or stored neatly. Garbage, trash, scrap, litter,
and pther exeess materials shall be collected, removed
from|the job'sité, or disposed of in accordance with speci-
fied fequirements or planned practices. Such excess mate-
rial phall not be allowed to accumulate and create

302.3 Fire Protection and Prevention. Equipment and
instruction for the protection from, and-prevention of,
damage by fire shall be provided in @ccordance with
the requirements of the NFPA National\Fire Codps. Proce-
dures or instructions for fire protection shall include
provisions for fighting fires invelving the use oflavailable
community fire departments, trained project prigades,
and others. Procedures,ot/instructions shall include
plans for provision of water supplies, hydrants, gutomatic
sprinklers, access for-firefighting, and distribution of
extinguishers andfirefighting equipment. Fir¢ surveil-
lance during’and immediately following ofjerations
such as wé€lding and heat treating shall be provided
when ntaterials are located where flames, flying
sparks)weld spatter, or excessive heat resulfing from
the operation could cause combustion, with Jresulting
dafiage to items of the nuclear facility. Fire protection
facilities shall be in service beginning with the initial
stages of permanent construction. Prefire planning
shall be conducted as a requirement of the fire grotection
procedures or instructions, which shall includ¢ evacua-
tion of confined areas.

303 Material and Equipment

Materials and equipment delivered to the work area
shall be so positioned, or protected when necg¢ssary, to
ensure that the quality of the item will not be degraded
by the construction activity. The cleaning of important
materials and equipment for the facility that is pecessary
during receiving, storage, and handling activitigs shall be
in accordance with applicable requirements.

304 Construction Tools, Supplies, and Equipment

The use, location, and deployment of construction tools,
supplies, and equipment shall be controlled to kdep access
and work areas clear and to prevent conditiong that will

conditions that will adversely affect quality. The disposal
of cleaning chemicals shall be accomplished so additional
hazards are not created at the disposal site.

302.2 Environment. Areas of activity shall be
adequately lighted, ventilated, protected, and accessible
as appropriate for the work being performed. Temporary
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,
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adversely affect quality. These provisions shall include,
butare notlimited to, such items as the movement of mate-
rials to the work area, welding and stress-relieving leads,
power leads, temporary heating equipment, pumps, air
and water hoses, welding machines, air compressors,
hoisting equipment, air tools, grinding tools, and
burning tools.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART II, SUBPART 2.3

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 be'ng h'nncpnrh:d or handled

ASME NQA-1-2024

(c) 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
(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

(b) indpection of storage and work areas for confor-
mance td procedures and instructions in the following
categorieg:

(1) @dequacy of access control

(2) ¢vidence of damage or deterioration

(3) hdequacy of protection from fires, weather,
movemeht of equipment, and other factors that may
result in [damage to stored and installed items

(4) adequacy of hazardous chemicals, paints, and
solvent sporage facilities

result In dammage to Instdalied Itemis

400 RECORDS

Record copies of procedures, reports, pérsonnel ¢
fication records, zone control registries/fire and accjdent
investigations, surveillance, and inspection records|shall
be prepared as required in this\Part (Part II). Tlhese
records shall be retained with‘ether project recorfls as
required by code, standard;specification, or project pfoce-
dures.

uali-
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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 Subpart provides amplified requirements for
installation, inspection, and testing of structural concrete,
strudtural steel, soils, and foundations. It supplements the
requjrements of Part I and shall be used in conjunction
with| applicable sections of Part I when and to the
extent specified by the organization invoking this Subpart.

101 |Definitions

THe following definitions are provided to ensure a
unifgrm understanding of unique terms as they are
used|in this Subpart.

class|of concrete: identifies each individual concrete mix
design.

corrglation testing: comparison testing of two samples
obtajned from the same batch of concrete but-from
diffgqrent sampling locations. Usually performed to
check or confirm the effects of a conveyance system,
such|as a pump system, on plastic conerete properties
specified at the point of placement.

curing: the process of maintaining-a-satisfactory moisture
cont¢nt and a favorable temperature in concrete during
hydrption of the cementitipus-materials so that desired
propgrties of the concrete\are developed.

delivery point: the pointof discharge from a bulk concrete
deliyery container,“These containers include a truck
mixihg unit/ready-mix truck, truck-agitating unit, or
nonggitating/unit. For sampling purposes, delivery
point and. placement point can be considered coincident
wheh no-eonveyance system is used or if correlation

Foundations for Nuclear Facilities

may be performed by the Purchaser (or his agent),
constructor, manufacturer, or.Supplier, but samples for
these tests must be taken fromthe lot or batch ofmaterials
supplied and used at thesite of construction.

mixing point: the poihtyof discharge of plastic|concrete
from a central mix plant. For truck-mixed confrete, the
mixing point and-delivery point are defined as cpincident.
When a truckagitator unitis used in the transit offconcrete,
the delivery.and mixing points are considered dpincident
when

(a).‘the delivery pointis not more than a distarfce of 2 mi
(3.22'km) and a maximum time of % hrin transif from the
mixing point

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

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

nonagitating unit: containers, mounted on truckp or other
vehicles, for delivering central-mixed concfete, not
constructed or equipped to keep the mass of|concrete
in motion in the container.

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

placement point: the point of discharge of plastid concrete
into the forms. Except for pumped concrete, the glacement
point and the delivery point are considered cpincident
when 5 min or less is used in transit of the|concrete
from the delivery point to the placement point. Cqrrelation
testing may be employed to demonstrate that glacement
point and delivery point of pumped concrete are coinci-

testinge shaows no significant chanae tog the concrete-Bron.
O O o r r
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
productiqn ion pla installati i
structural concrete, structural steel,
foundations, and applies to the following:
work
el reinforcement

bedded items

soils, and

(a) fo

(f) striyictural steel

(g) sollls and earthwork

(h) spegcial foundations, including piles and caissons as
identified in para. 601 of this Subpart

(i) fouhdation underpinning

300 REQUIREMENTS

Measufes shall be established and implemented for
documentinginstallation, inspection, and testing activities
to verify ¢onformance to specified requirements. Applica-
ble codefs and standards are referenced or invoked
throughdut this Subpart. If the referenced or invoked
code or dtandard becomes superseded or canceled, the
design apthority or contracting authority may retain
the sup¢rseded or canceled code or standard,; or
invoke a[different code or standard.

301 Plapning and Procedures

Plannifg and procedure preparatign,shall be in accor-
dance with the Introduction to Part II.

302 Co

Measuring and test equipinent used to implement the
requirements of this Subpart that affect quality shall be
controllefd, calibratedsat specific periods, adjusted, and

trol of Measuring and Test Equipment
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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
reports, or other evidence of quality conformance for
correctness and compliance with specifications if not
reviewed at time of receipt

402 Materials Suitability

To ensure that materials meet speeified requirements,
preconstruction qualification tests‘and inspections df the
materials to be used and in-process tests of matgrials
being used shall be condueted.

Qualification tests shall'be performed and the rgsults
evaluated prior to thevinitial use of the material to estab-
lish conformance ©f the materials to the specified require-
ments. Thesetests are mandatory unless cufrent
documentary test data are available to establish complete
confidence'in conformance to specification requirenjents.
The specifications shall identify the required qualificption
tests{and the frequency for their repetition. The [tests
required for concrete, concrete constituents, matgrials
for reinforcing systems, materials for prestregsing
systems, and welding materials shall be in accordance
with the ASME Boiler and Pressure Vessel (ode,
Section III, Division 2 (ACI Standard 359).

Concrete mix designs shall be batched and mixgd in
accordance with ASTM C94, Standard Specificatiop for
Ready Mix Concrete, or ASTM C685, Standard Spedifica-
tion for Concrete Made by Volumetric Batching and
Continuous Mixing.

Normal, heavyweight, and mass concrete mix defigns
shall be proportioned in accordance with ACI 211.1, ptan-
dard Practice for Selecting Proportions for Normal, Hg¢avy-
weight, and Mass Concrete.

Lightweight concrete mix designs shall be proportioned
in accordance with ACI 211.2, Standard Practicp for
Selecting Proportions for Structural Lightweight Congrete.

ix, the

maintaingd to required accuracy limits per Part ], Require-

ment 12] This includes, but is not limited to, thermo- Lightweight concrete aggregates shall be qualified by|tests

meters’ balances’ Scales’ air entrainment meters} for Conformance Wlth ASTM C330. When Spllttlng tq nsile
. 1 1 . 1 . ctvanathc o raqiead for ighturaiagh oncrata gl
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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.
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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,
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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

PART II, SUBPART 2.5

(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

testifig eqUIpent), and matertals are readily avattable
and pdequate to perform the work in accordance with
drawing and specification requirements

500 |INSPECTION OF SOILS AND EARTHWORK

501

Ingpection of soils and earthwork shall include prepara-
tiong for earthwork, as well as in-process inspections of
placiphg and compacting operation, to ensure conformance
to specified requirements.

General

502

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

(a)] grain size analysis using ASTM D422

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

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

(d] liquid limit, plastic limit, and plasticity-index of soils
using ASTM D4318

(e) unified soil classification using ASTM D653, D2487,
and P2488

Other qualification tests of sqil)fill materials may be
used|when specified.

Materials

503

In§pections shalkbe*performed prior to compacting
operftions to verify the adequacy of compacting equip-
ment. These inspéctions shall include the following:

(a] inspections to verify that compacting equipment
has dpecified weight, if applicable

(b) ispections to verify that the specified type of

Placing and Compacting Equipment

{fdocummentation of the IMmspections requited by (a)
through (e) shall be verified as being completéland indi-
cating that all inspection results are satisfactory

505 Soil Compaction

Inspections of soil compaction during construgtion shall
be performed to verify the following:
(a) fill material meets,specified requiremengs
(b) segregation of the'fill material does not ocfur as itis
dumped and spread
(c) specified lift thicknesses are not exceed¢d
(d) when specified, a knitting technique is uped when
joining lifts'and where fill is placed against exisfing earth
slopes of ddjacent to previously compacted fills
(e) proper location and installation of underdrains,
whefe-specified
(f) the compacting equipment makes the gpecified
number of passes over each lift and that passes overlap
(g) heavy compaction equipment is not operated adja-
cent to concrete until concrete has achieved the appro-
priate specified strength prior to being subjected to
compaction loads
(h) heavy compaction equipment does ndt 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|course of
construction to maintain control of soil compaction. A list
ofthe in-process tests for soils is shown in Table 306 of this
Subpart. The need for each specific test shall pe estab-
lished in the specifications. In-process testd shall be
performed more frequently if the test regults are
erratic, or if the trend of results or an apparent change
in material characteristics indicates that the frequency
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

61
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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
or maximum-minimum index
density of soils

Grain size

Plasticity index

ASTM D698 or D1557; Method A, B, C,
or D, or ASTM D4253 and D4254, as
specified

ASTM D422 hydrometer or sieve, as
appropriate

ASTM D4318

Atleastone for each soil type and whenever soil

type visually changes or is otherwise
questionable

One for each density relationship test

One for each density relationship testand when

Soil moisture

Field density test

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

ASTM D1556 or D2167,
supplemented by ASTM D6938 or

Volume change characteristcs are
questionable

One for each field density test and\wher
moisture content changes are/questio

Test as specified in ewner’s specification|
the following as“minimum:

hable

with

Fines content ASTM D1140

D2937, as specified

(a) one fof,eyery 2,000 yd® of mat¢rial
placed for mass.earthwork
(b) oneyfor every 1,000 yd® of mateffial in
relativelythin sections for canal or resefvoir
lining
{¢) one for every 200 yd® to 300 y{i® of
backfill in trenches or surrounding structures
(d) at least one test for every lift of
compaction operations on mass earthwqrk
(e) one test whenever there is a susyicion
of the quality of moisture control or eff¢c-
tiveness of compaction

One for each density relationship testand ¢very
100,000 ft*> (9290 m?)

GENERAL NOTE: These test frequencies shall be considered minimumunless documentary test data are available to establish adequate|confi-

dence in cgnformance with specification requirements.

600 INJPECTION OF FOUNDATION PILE'AND
CAISSON CONSTRUCTION*

601 Pilés

601.1 Pile Receiving, Handling, and Storage. Inspec-
tions shall be performed to verify that the specified mate-
rial has been received and\to/verify the adequacy and
proper Handling techniques. These inspections shall
include the following:

(a) redeiving inspeetion

(b) ingpection of handling procedure to verify that
proper lifting-peints and lifting techniques are used

(c) ingpeetion of storage procedure to verify that

lifting technique is used to position the pile for drijving,
and that the pile to be driven is undamaged and as gpeci-
fied

601.2 Pile Driving and Cast-in-Place Pile Construc-
tion. Pile driving and cast-in-place pile construftion
shall be inspected to verify that the specified pilef are
properly located from site baselines and elev3tion
benches (located according to length and capagity),
that the surface from which the piles will be dfiven
has been properly prepared, excavated to the desigpated
driving elevation, and drained or dewatered, as spedified,
and that pile driving equipment in compliance with the
specification is available.

suitable sToTage areas Tave been designated, tat DIOCKINgG
is adequately and properly located, and that piles can be
rehandled without damage

(d) inspection of procedure for transporting piles from
storage area to driving location to verify that proper
support and lifting points are utilized, that proper

! 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.

601.2.1 Installation of Wood, Steel, and Precast
Concrete Piles, and Cast-in-Place Concrete Piles With
Permanent Casing and Shell. The installation of wood,
steel, and precast concrete piles, and the shells or
casing 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
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(b) the pile being installed is the specified type and (e) grouting pressure or compaction energy used to
length form the pile is specified

(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

(eJthe foltower USed om piies witiT the fimal top eteva-
tion [below the existing grade is compatible with the
drivipg characteristics of the pile

(f)| the piles that are adjacent to the pile being installed
are dhecked for heave and reinstalled if required

(g)] the sequence of pile installation is as specified in
ordef to avoid displacement of piles in place 601.2.5 Inspection of_Concrete Cons{ruction.

(h) documentation and reporting of any observed Concrete construction of cast-in-place piles and grotective
dampge to adjacent structures that may have been concrete cast around piles“shall be inspected [in accor-
caused or worsened due to pile-driving operations dance with section 700)0f this Subpart.
(i)| drilling and jetting are only done when specified and
are performed in accordance with the specifications

(j)| complete records are made of pile driving resistance

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

(c) the pile is at the specified température Jimits for
splicing and that the splice is installed in acfordance
with applicable standards and spécifications

~

601.2.6 TestPiles. Test piles shall be inspected to
verify that
(a) loaddests are made on piles driven or casf-in-place
501.2.2 Concrete Placement in Cast-in-Place Piles in the same manner as production piles

With| Permanent Casing. Prior to concreting cast-in- (b) thedriving or constructionisinaccordancp with the

placg¢ concrete piles, inspection shall be performed to applicable paragraphs above

verify the following: (¢) theperformance ofload testing and integrity testing
(a] the casing has not buckled or ruptured is in accordance with ASTM D1143, Method df Testing
(b] the casing is straight Piles Under Static Axial Compressive Load
(c) the casingis dewatered and cleaned to the tip eleva-

tion 602 Caissons

(d .the reinforcement is in.stalle(.l and positionedl as 602.1 Caisson excavation shall be inspected to verify
specjfied and is secured against displacemént during that

concfeting

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

Thie placement of concrete in/the-pile casing shall be
inspected to verify that it cenforms with paras. 705

(a) caissons are correctly located
(b) the caisson shaft is straight and plumb, |or to the
specified batter, and suitable means are employed to
maintain the shaft diameter
(c) the bottom of the caisson is at the speciffed eleva-

and Y07 of this Subpart, ag-applicable. tion and is level, or is excavated in steps as nedessary to
501.2.3 Concrete Placement for Cast-in-Place Piles provide level and uniform bearing over the full pase area
Withput Permanent €asing. The construction of cast-in- (d) there are no unacceptable voids, caverns| or strata

placd piles without permanent casing shall be inspected to of compressible material below the bottom of tH{e caisson
ify the following: (e) underreamed caissons have the specified bottom
(a) the velume of concrete used is consistent with the =~ diameter and side slope

(f) therocksocket of drilled-in caissons is the|specified
diameter and depth

(b) the-method for withdrawing the casi
cause-separationro epiteconeretenoralte g 2
of the reinforcing steel size and spacing

(c) the method for withdrawing the casing during the
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

elspecified

602.2 Caisson concrete construction shall be inspected
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

63
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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

ASME NQA-1-2024

(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

met

and,
nent

concrete[are employed I SIUTTY-Stabiiized catssomn to freezing
prevent|segregation or mixing with slurry and to (d) inspection of water sources and coolingandhe:%ting
ensure specified concrete strength facilities to verify the specified water quality and'to ejsure
f) therolume of concrete used is consistent with the that the specifications for concrete temperatures arg
estimated required volume (e) inspection of reinforcing material, embedmlents,
and prestressing systems materials (wire, sty
603 Required Qualification Tests tendons, tendon tubes, and tempgorary or perma
The refjuired qualification tests are as follows: anchor hardware) to verify protection against excessive

(a) W
ASTM D7
preserva

(b) Ste
ASTM A2
shapes.

(c) Cdncrete piles (precast, cast in place, and
prestresged) 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.

od piles shall conform to specifications such as
5, and AWPA U1, and ASTM D1760 for wood
ion treatment.

el piles shall conform to specifications such as
b2 for pipe, and ASTM A6 and A36 for structural

700 INSPECTION OF CONCRETE CONSTRUCTION

701 Gerleral

Inspedtion of concrete construction shallvinclude
inspectioh of preparations for concreting, aswell as inpro-
cess inspections of concrete measurigg) mixing, trans-
porting, [placement, curing, and priotection to ensure
conformgnce to specified requiréments. The inspection
of pretepsioning or post-tensiohing systems shall be
included) if applicable. Thesinspection shall follow ACI
Standard 311.4, Guide-Afor' Concrete Inspection; PCI
MNL-116; and MNL-117%

702 Protectionof Materials

Inspection§’shall be performed to verify the adequacy
and proper\maintenance of material storage conditions

corrosion, contamination, and \physical damage

703 Measuring, Mixing, and Transporting
Equipment

Concrete batching and mixing facilities shall be certified
to be in accordance with the requirements of the Natiional
Ready-Mix Concrete Association (NRMCA). Inspecfions
shall be ‘performed prior to and during the produftion
of concrete to verify the adequacy and proper operption
of, measuring, mixing, and transporting equipmept in
aecordance with ACI 304, ASTM C94, and the NRMCA
Plant Certification Checklist. These inspections ghall
include the following:
(a) inspection of measuring facilities for the spe
accuracy of measuring, weighing, and weight reco
devices to control the following:
(1) proportions of cement, water, and aggrega
(2) quantities of admixtures
(3) aggregate moisture compensation
(4) mixing time

(5) temperature control, heating or cooliIIg of

ified
ding

tes

concrete
(6) method of adding water when batching
weight aggregates in accordance with ACI Standard 301
(b) inspection of central mix plant and truck mixefs for
wear of drum blades, availability of revolution countef and
water-measuring devices, proper speed of rotation} and
ability to mix concrete completely in the specified time.

ight-

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

64

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

PART II, SUBPART 2.5

(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

fied

conc

for t

3)Conaditiom of fOTTT Matertal to produce te Spect- {e)adequate CoNCrete consoitdation equipent and
foncrete finish, installation of ties, anchors, bracing, technique of operation (ACI Standard 309)
shorfing, and supports to prevent movement during (f) neither embedded items are disturbed ror forms
ete placement are displaced
[4) correct location and dimensions of blockouts,
proper form coating, and cleanness inspection of forms 706 Finishing and Repairs
ghtness and placement of gr‘?“t and vent pipes Inspections shall be perforfired to verify that{specified
when preplaced aggregate concrete is used finishes are obtained, i.e..W00ed float, steel trowel, as cast,

(¢

nent

inspection of reinforcing steel, prestressing compo-
5 (if applicable), and other embedded items to verify
(1) correct size, number, material (ASTM bar spec-
ificatiion), location, position, cleanness, and leak tightness,
if applicable
[2) proper stringing and absence of physical damage
to prjetensioning strands or tendons

(f)| inspection of mechanical reinforcing bar splicing
operptions to verify conformance to the requirements
or para. 712 of this Subpart

(g) inspection by use of a mandrel or similar device to
ensufe that the tendon conduits are open and remain opeft
during the concrete placing operation

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

(i)| inspection of pretensioning system strand vises for
cleapness, proper lubrication, wear, distortion, and
cracking, if applicable

(j)| inspection of the pretensioning operation, if appli-
cablg, to verify
(1) initial tensioning of each strand to eliminate slack
fo provide a uniform initial stress condition in all
ds prior to final stressing
[2) proper measurement and correlation of jack
pressure (or load cell'reading) and strand or tendon elon-
gation
[3) propér correction for elongation losses, due to
strar]d slippage in the rises and movement of anchorage
abutnents

and
stran

or other type. After formshave been removed, inspections
shall be performed to.verify that the formed surfpces have
been repaired and finished in accordance with|specified
requirements:

Any indieation of honeycomb, voids, or contamination,
such as at & construction joint, shall be exglored by
physical\removal of concrete, if necessary, to determine
the éxtent of such voids or contamination. Appropriate
repairs shall be made. Noncosmetic repairs| such as
those extending behind reinforcement or flamaged
induced by loading or other type of stress, shall be as
directed by the responsible design organizatjon if not
covered by approved repair procedures.

707 Curing

Qualification tests shall be performed qn liquid
membrane forming curing compounds and sh¢et mate-
rials for concrete curing for compliance wthh ASTM

C309 or ASTM C171, as applicable.

Inspections shall be performed throughout the speci-
fied curing period to verify the following:

(a) correct curing method is used, i.e., use of
fog spray, wet burlap, curing compound, or other
in accordance with specified requirements

(b) concrete is kept continuously, i.e., not petiodically,
wetduring the entire curing period, if one of the Wet curing
methods is used

(c) membrane curing compounds are sp

ponding,
methods

ecifically

(kJ illprLLiUll Uf j=44 UulldVVdLUl CUIILL Ul, dad leCLifiUL‘l

(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

65

:\pprnvnd for use prinr to npplir:\finn

(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) forﬁ_ﬂsmwmmmmm@@ﬁmmﬁmmmmﬂmm_
that wotild restrict longitudinal movement of the The ASME Boiler and Pressure Vessel Code, Sedtign III,

member|s) are removed, or loosened in a specific
sequence to or in conjunction with stress transfer

(d) thp stress transfer is performed following an
approved stressing procedure and sequence

709 Pogt-Tensioning

Inspections shall be performed prior to and during post-
tensioninlg, if applicable, to verify the following:

(a) thg concrete strength, asindicated by test cylinders,
is in accopdance with the specified strength at the time of
prestresd or at the time of post-tensioning.

(b) thg¢tendons and tendon ducts of ungrouted tendons
have bee treated with the specified lubricant, or corro-
sion-inhibiting compound, prior to tendon installation.

(c) thq tendons are tensioned (from both ends if so
specified) in accordance with the specified prestressing
sequence

(d) thgre is proper measurement and correlation of
jack presgure (or load cell reading) and tendon elongation
as well a$ proper correction for elongation, or prestréss
seating lgsses.

(e) thq anchorage details (buttonheads, frietion grip,
wedge grip, threaded, etc.) are in accordance with the
specifiedrequirements both prior to and after tensioning.

(f) the|grouted tendon ducts are frée from excessive
moisture| prior to grouting. The grout/material and the
grouting [operation are in accordancé with specified re-
quiremerjts.

710 Shipping and Handting of Precast Concrete
Memnbers

Inspections shall be performed prior to and during erec-
tion to verify that

(a) mgmbers are handled only by means of approved
devices at designated locations or pick-up points

ASME NQA-1-2024

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

Division 2 (ACI Standard 359) test frequenciesAof the
following tests shall be considered minimum, upless
current documentary test data are available to establish
adequate confidence in conformance of'thaterials to gpeci-
fied requirements:
(a) for concrete materials: unit\weight/yield
(b) for aggregate materials
(1) unit weight of aggregate
(2) fixed water andfren content of aggregate on]y for
radiation-shielding cohcrete
(3) organic immpurities
(4) flat and elongated particles
(5) lightweight particles
(6) ,specific gravity and absorption
(7). ios Angeles abrasion
(8)’ potential reactivity
(9) soundness
The reduction of frequency of testing must be docu-
mented, and referenced documentation mustbe represen-
tative of the material currently being certified with the
results of prior testing.
Additionally, mixing water and ice, if not potable,|shall
be tested per the requirements and frequencies of ASTM
C1602, Standard Specification for Mixing Water Uspd in
the Production of Hydraulic Cement Concrete, for effdct on
compressive strength, deviation on time of set, chlpride
content, sulfate content, total dissolved solids, and falka-
lies.
In-process tests shall be performed more frequerftly if
testresults are erratic or if the trend of results indicatles an
apparent change in material characteristics.
In-process tests shall be performed on samplpes of
concrete aggregates designated for construction ufe to
ensure they conform to specifications prior to use. |Peri-
odic correlation tests shall be conducted to ensurp the
uniformity of the concrete aggregates is maintdined

(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

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
test samples of plastic concrete shall be performed at
the placement point or other points coincident thereto.

(24)
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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).

Where conveyance systems with the potential of signif-
icantly altering concrete properties are employed, corre-

PART II, SUBPART 2.5

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
part of the structural concrete work.

802 Supporting Structures

Prior to erection of steel, anchor bolts, baseplates, and

latior testing Sitall be conducted datly to estabiisi
condrete properties needed at the delivery point to
provjde concrete as specified at the point of placement.
Correlation testing shall be repeated whenever the equip-
ment or conveyance delivery configuration significantly
changes or whenever concrete quality is in question.

Where correlation tests of slump, air content, or
temperature of concrete placed by a conveyance
syst¢m show changes beyond specified allowances,
repept correlation testing every 100 yd® (75.6 m®) or
until|changes return to allowable limits.

712 |Mechanical Splice Testing

The mechanical splice testing for permitted splice
systgms shall be done in accordance with the require-
ments of the ASME Boiler and Pressure Vessel Code,
Sectipn III, Division 2 (ACI Standard 359) and Code Re-
quir¢ments for Nuclear Safety-Related Concrete Struc-
tureq (ACI 349-06) and Commentary.

713

Welded reinforcing bar splices shall be subjeet to the
reql‘ljrements of para. 805 of this Subpart except that
proviisions of the ASME Boiler and Pressure Vessel
Codgd, Section IIl, Division 2 (ACI Standard 359), shall
also ppply.

Welded Reinforcing Bar Splices

714 |Bending of Reinforcement

Bending of reinforcing-bars shall comply with provi-
sion$ of the ASME Bofiler and Pressure Vessel Code,
Sectipn III, Division¢2.(ACI Standard 359), subsubarticle
CC-4B20. Field benhding of bars partially embedded in set
concpete shall'not be permitted except as specifically
apprpved by.thé responsible design organization.

800 |INSPECTION OF STEEL CONSTRUCTION

other structural embedments shall be checked for correct
orientation, spacing, and elevation. Baseplate|suifaces and
supporting concrete surfaces shall be cheeked|to verify
satisfactory conditions for grouting.

Grouting of baseplates, beam packets, etc.| shall be
controlled and inspected to verify that only [specified
materials are used, propottioned properly, placed
correctly, and cured prop€rly to achieve the |specified
compressive strength.

803 Assembly and Erection

Assembly and erection operations shall be ingpected to
verify compliance with installation procedures pind work
instructions. Alignment operations shall be caried out
early. enough and as often as is necessary as|erection
progresses to ensure that specified requirementf are met.

Particular attention shall be given to verificatjion of the
condition of contact surfaces of friction-type cohnections
and bolt hole alignment. Correction of fabricatipn errors
shall be closely controlled to prevent correction of misa-
ligned holes by reaming in excess of AISC tdlerances.
Burning of bolt holes is not permitted. Equipnment used
in connecting operations shall be inspected [to verify
conformance with specification requiremgnts. For
example, air compressors shall be of sufficienf capacity
to maintain the required operating presdures for
impact tools.

Control and monitoring of type of contacf surface
coating (to provide adequate friction in slip critical
joints) shall be conducted.

804 High-Strength Bolting

Installation of high-strength bolts shall be in adcordance
with Research Council on Structural Connectiorls (RCSC),
Specification for Structural Joints Using ASTM| A325 or
A490 Bolts, and with AISC N690, Specification for

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.

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

67

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
shall be verified by checking 10% or a minimum of
two bolts at each connection, whichever is greater.
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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-
lishing ajob inspection torque for checking installations in
question shall be as given in AISC N690. The inspector
shall monitor the installation of fully tensioned bolts to
verify tha ' T PrOCequre roY

ara ayra aTg O properiy
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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 original weld or a qualified
repair procedure and reinspected by the same method

' ot T rabie defect 2 repairs

U O d cp D U weld

applied, g
metal ard

For tur]
be emplo
from the

804.1
include v

roper bolting materials are used, and all plies of
brought together.

h-of-the-nutinstallations, a marking system shall
yed that allows confirmation of proper rotation
snug-tight condition.

nspection of Bolting. Inspection of bolting shall
sual inspection of bolting operations and torque

wrench ifspection of completed connections. Connection

points sh|
(a) bo
the bolts
(b) cot
facturer’s
(c) tor
ishing or
(d) tur
sized wa
Bolt te
Specifica
A490 Bd
Safety-R¢g
addition,
all boltg
checked

804.2
wrenches
dance wi
more oftq

hll be visually inspected for the following items:
ts are long enough as indicated by the point of
being flush with or outside the face of the nuts
rect type bolt is used as indicated by the manu-
marking on the head
que has been applied as indicated by the burn-
peening of the corners of the nut
ning elements are on the correct face; properly
hers are used when required
1sion inspection shall be as specified in the RCSC
ion for Structural Joints Using ASTM A325 or
Its and with AISC N690, Specification for
lated Steel Structures for Nuclear Facilities. In
during the initial phase of bolting operations,
tightened by each bolting crewi\shall be
hintil the results are consistently acceptable.

Inspection Tools and Procedure: Hand torque
used for inspection shall be.controlled in accor-
h Part I and shall be calibrated at least weekly,

used for i

n if deemed necessary.Impact torque wrenches
spection shall be calibrated at least twice daily.

Feeler gauges used for inspection of direct-tension indi-

cators s

11 be controlled.

necessitated by nondestructive examination-sha
documented.

900 DATA ANALYSIS AND EVALUATION
901 General

Procedures shall be established for processing in
tion and test data and theirahalysis and evaluation. T
procedures shall providéfer‘acquisitions and prepar
of inspection and test data for prompt evaluation ag
acceptance criteria, operating limits, and perform
standards. Thie\data processing procedures
provide for ‘on-the-spot evaluation to determin

1l be

Epec-
hese
htion
Qinst
ance
hall
e the

validity of the inspection and test results and the appro-

priatenessof continuing the inspection or test. The|
shallbé-analyzed and evaluated to verify completeng
results and achievement of inspection and test objec
and to identify additional inspection and tests reqy
and necessary changes to the installation inspecti
test procedures. Inspection and test results
include inspection and test data, together with a r
of data analysis and evaluation, shall be provided as 3
fied in section 1000 of this Subpart. When test dat|
found to not meet acceptance criteria, steps shall be 4
to assess the implications of such and take approf
corrective and preventive measures.

902 Concrete and Mechanical Splice Test Data

Evaluation and Analysis

902.1 Evaluation of Concrete Test Results. Star]
deviation data shall be developed, evaluated, and 1
tained for permanentrecords inaccordance with ACI

data
ss of
ives;
ired,
n or
that
bport
peci-
h are
aken
riate

dard
nain-
Stan-

805 Welding

Inspe¢tion-of structural steel welding shall be
performled’in accordance with the provisions of

dard 214. Concrete quality and acceptance criteria[shall
conform to the requirements of ACI Standard|318,
Chapter 4.

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-
mental conditions, joint fit-up prior to start of welding,

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
the two additional tests fail to meet the specified
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requirements, the data shall be submitted to the respon-
sible engineering organization for evaluation and correc-
tive action.

903 Steel Construction Test Data Evaluation and
Analysis

This data shall be evaluated for conformance to project
specifications of AISC 325, Steel Construction Manual, and
AWS D1.1, Structural Welding Code — Steel.

PART II, SUBPART 2.5

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

Thiis data shall be evaluated daily during progress of the
work for conformance to project specifications. The
conttol techniques given in the specifications, such as spe-
cific est methods for the type of soil compacted, shall be
veriffed. Data shall include determination of parameters
specified, including use of proper materials, amounts and

1000 RECORDS

Record copies of procedures, reports, personpel quali-
fication records, test equipment calibration redords, test
deviation or exception records, and’inspection and exam-
ination records shall be prepared.”-These shall bg retained
with other project records,as required by code, tandard,
specification, or project procedures.

69
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SUBPART 2.7
Quality Assurance Requirements for Computer Software for
Nuclear Facility Applications

100 GENERAL

This Sybpart 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
provide the framework for software engineering activ-
ities. This Subpart supplements the requirements of
Part I anf shall be used in conjunction with applicable
Requirenpents of Part I when and to the extent specified
by the oifganization invoking the Subpart.

101 Definitions

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

acceptange testing: a manual or automated process for
exercising or evaluating a system or system componént
to ensurq that specified requirements are satisfied n-the
operating environment and to determine if it'performs
satisfactdrily. Also called software validation.

aspecification or product that has-been formally
and agreed upon, that thereafter serves as the
use and further development, and that can be
only by using an apptreved change control

baseline*
reviewed
basis for
changed
process.

change cdntrol*: an elemertof configuration management
consisting of the evaludation, coordination, approval or
disapproyal, and implementation of changes to configura-
tion itemp after formal establishment of their configura-
tion idenfificatien: Also called configuration control.

computer| pregram unit" *: a logically separable part of a

configuration management (software): the process of jJden-
tifying and defining the configuration items in a syjstem
(i.e., software and hardware), controlling-the releas¢ and
change of these items throughout the’system’s life ¢ycle,
and recording and reporting the status of configurption
items and change requests.

control point': a point in the software life cycle at which
specified agreements of controls (typically a teft or
review) are applied)to the software configurdtion
items being developed, e.g., an approved baselife or
release of a specified document or computer progijam.

error: a condition deviating from an established basgline,
including.deviations from the current approved computer
program and its baseline requirements.

insuse testing: the process of exercising or evaluatjng a
computer program by manual or automated meaps to
confirm the computer program functions as intehded
in the operating environment.

operating environment: a collection of support softyvare,
firmware, and hardware elements that provide fof the
execution of computer programs.

regression testingl: selective retesting to detect efrors
introduced during modification of the compluter
program or to verify that the modified computer
program still meets its specified requirements.

software development cycle': period of time that bgins
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

computer-progrant.

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

! 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.

70

(e) sometimes installation and checkout

These phases may overlap or be performed iteratively,
depending upon the software development approach
used.

software engineering®: the application of a systematic,
disciplined, quantifiable approach to the development,
operation, and maintenance of software; that is, the appli-
cation of engineering to software
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software life 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, sometimes, retirement phase. These phases may
overlap or be performed iteratively, depending on the
software development approach used.

PART II, SUBPART 2.7

201 Documentation and Records

The appropriate software engineering elements,
described in para. 102 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
separate or as combined documents

aretool':a computer program used to support devel-
bnt, testing, analysis, or maintenance of a program or
bcumentation.

soft

opm
its d
sourg
expr
comyj

e code': computer instructions and data definitions
bssed in a form suitable for input to an assembler,
iler, or other translator.

systdm software’: software designed to facilitate the
operption and maintenance of a computer system and
its agsociated computer programs.

test dase': a set of test inputs, execution conditions, and
expefted results developed for a particular objective, such
as td exercise a particular program path or to verify
comjpliance with a specific requirement.

testifg (software)': the process of

(a] operating a system (i.e., software and hardware) or
systdm component under specified conditions

(b] observing and recording the results

(c] making an evaluation of some aspect of the system
(i.e., [software and hardware) or system component.in
ordef to verify that it satisfies specified requirements
and fo identify errors

test plan: a document that describes the approach to be
followed for testing a system or component:Typically the
document identifies the items to be.tested, tasks to be
performed, and responsibilities forf the testing activities.

102

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 doftwarenlife-cycle activities

(c)] application of standards, conventions, and other
worl§ practices to support the software life cycle

Software Engineering

202 Verification

The appropriate software engineering elements,
described in para. 102 of this Subpart, shall define the
control points and associated software verificatiion activ-
ities. Software verification shall-include, as appropriate,
verification activities of th€.completeness and festability
of the software requirements, verification of the|technical
adequacy of the design, verification that the [software
design and test cases'are traceable to the softwarg require-
ments, and verification of the maintainability anfl correct-
ness of the software. Software verification shall include
review oftest results. The software verification|activities
shall be completed prior to approval of the soffware for
use.

Software verification shall be performed by p compe-
tent individual(s) or group(s) other than tHose who
performed and documented the software life-cycle
activity but who may be from the same orggnization.
This verification may be performed by the orjginator’s
supervisor, provided

(a) the supervisor did not specify a singular ppproach
orrule out certain considerations and did not estpblish the
inputs used in the software life-cycle activity, pr

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

Cursory supervisory reviews do not satisfy thg
this Standard.

The results of verification shall be documented with the
identification of the verifier. Software veifification
methods shall include any one or a combination of
reviews, alternate calculations, and tests.

intent of

202.1 Reviews. Reviews of software shall ensure
compliance with the approved software requjrements.
Reviews may be performed and documented sgeparately
or combined, as appropriate, based on the deflned soft-

(d) controls for support software used to develop,
operate, and maintain computer programs

200 GENERAL REQUIREMENTS

The following general requirements shall be applied to
the software engineering elements described in para. 102
of this Subpart.

71

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.
When rej '
quiremepts are met, alternate calculations shall be
used, or |tests shall be developed and integrated into
the appr¢priate activities of the software development
cycle.

Tests gerformed in support of a review can be used to
complemient acceptance testing. The tests and test results
shall be inpcluded in the acceptance testing documentation.
Such tests shall be subjected to the same criteria as the
acceptarjce tests. These tests do not substitute for
performng the comprehensive end-of-development
acceptange test.

203 Software Configuration Management

Softwafe configuration management shall include, but
is not lirpited to, configuration identification, change
control, gdnd configuration status control. Configuration
items shgll be maintained under configuration manage-
ment until the software is retired.

203.1 Configuration Identification

(a) A lpbeling system for configuration items shall be
implemented that
(1) winiquely identifies each configuratiod item
(2) 1dentifies changes to configuration items by revi-

(3) provides the ability to uniguely identify each
tion of the revised software-available for use

appropriate software.engineering elements,
in para. 102 of this-Subpart, shall identify

tance tesfing. A baseline shall define an approved software
configurdtion. Configuitation items to be controlled as part
of the bageline shall include, as appropriate

(1) flocdmentation (e.g., software requirement, soft-
ware degign-description, instructions for computer

ASME NQA-1-2024

(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 descrlptlon of the change

(3) the 1dent1f1cat10n of affected softwarecbasdlines

The change shall be formally evaluated and-dpprovgd by
the organization responsible for the original softvare
activities, unless an alternate organization has peen
given the authority to approve the changes. Only author-
ized changes shall be made to software baselines. Appro-
priate verification activities sHall be performed fof the
change. The change shall beappropriately reflectgd in
software documentation, ‘afid traceability of the chlange
to the software requirement shall be maintained. Appro-
priate acceptance tésting shall be performed fo} the
change.

203.3 Cornfiguration Status Control. The statfis of
configuration items shall be maintained current. Cqnfig-
uration itéem changes shall be controlled until the} are
incorpétated into the approved product baseline| The
controls shall include a process for maintaining the
Status of changes that are proposed and approved but
not implemented. The controls shall also provide for|noti-
fication of this information to affected organizatiosjs.

204 Problem Reporting and Corrective Actiop

(a) Method(s) for documenting, evaluating,| and
correcting software problems shall
(1) describe the evaluation process for determfning
whether a reported problem is an error or other type of
problem (e.g., user mistake)
(2) define the responsibilities for disposition (f the
problemreports, including notification to the originator of
the results of the evaluation
(b) When the problem is determined to be an errof, the
method shall provide, as appropriate, for
(1) how the error relates to appropriate softjvare
engineering elements

(2) how the error impacts past and present use ¢fthe

program use, test plans, and results)
(2) computer program(s) (e.g., source and object)
(3) data
(4) 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

comptter-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 I,
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

PART II, SUBPART 2.7

Subsequent revisions of otherwise acquired computer
programs that have not been previously approved under a
program consistent with this Standard shall be dedicated
in accordance with this section.

302.2 Evaluation Process. Otherwise acquired
computer programs that do not perform a safety function
but perform a function related to quality shall be identified
and controlled during the evaluation process.

The evaluation specified by this section shall be

serviges: The Purchasersitatt berespornsibie fortireappro-
priate requirements of this Subpart upon acceptance of
the joftware or related item (e.g., programmable
devige). Procurement documents shall identify require-
ments for Supplier’s reporting of software errors to
the Purchaser and, as appropriate, the Purchaser’s
repofting of software errors to the Supplier.

302

Otherwise acquired software is software that has not
been| previously approved under a program consistent
with[Part I of this Standard for use in its intended applica-
tion.[This includes computer programs not obtained using
the procurement requirements of Part [, such as freeware,
sharg¢ware, and computer programs from corporate repo-
sitorjes.

Paft I, Requirement 7, and Part II, Subpart 2.14, and
paral 302.1 of this Subpart shall apply to otherwise
acqujred computer programs that perform a safety func-
tion.|Otherwise acquired computer programs that do not
perfgrm a safety function, but perform a function related
to quality, shall be evaluated in accordance with“para.
302.2 of this Subpart.

Otherwise acquired computer programs whose results
are vlerified with the design analysis for each application
as specified in Part I, Requiremefit-3, para. 401 are
exclyded from the requirements-of.this Subpart.

Otherwise Acquired Software

302.1 Dedication Process. Otherwise acquired
computer programs that perform a safety function
shall|be identified and €entrolled during the dedication
process.

The dedicatiomprocess shall be documented and
inclulde the following:

(a) identifieation of the capabilities and limitations for
interjdedise as critical characteristics

(b) wtilization of test plans and test cases as the method
of ad e -
limitations

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

The results of the above dedication process and the
performance of the actions necessary to accept the soft-
ware shall be reviewed and approved.

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

73

performed and documented for otherwise, pcquired
computer programs that perform a function ifelated to
quality. The evaluation shall determing’adequacy to
supportoperation and maintenance and identify|the activ-
ities to be performed and the documentatidn that is
needed.

This evaluation shall be documented and sha
the following as a minimum:

(a) capabilities and-limitations for intended

(b) testing used to,demonstrate the capabilit
the limitations

(c) instructions'for use within the limits of the
capabilities

(d) exeeptions to the documentation require
this Subpart

(e)\justification for accepting the software

The results of the above evaluation and thfe perfor-
mance of the actions necessary to accept the|software
shall be reviewed and approved.

The resulting documentation and associated fomputer
program(s) shall establish the current baseling.

Subsequent revisions of otherwise acquired fomputer
programs shall be evaluated in accordance ith this
section.

1 identify

use
es within

specified

ments of

400 SOFTWARE ENGINEERING METHOD

The selected software engineering method shjll 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 of this Subpart. Paragraphs 403|and 404
of this Subpart are not applicable to acquired poftware.

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 assure the quality
of the software deliverables. The planning documentation
shall be approved by the responsible organization and
shall be sufficient to accomplish the work. This

(24)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART II, SUBPART 2.7

documentation may provide additional information such
as schedules, resources, and training.

402 Software Requirements

Software requirements shall specify technical and soft-
ware engineering (i.e., para. 102 of this Subpart) require-
ments. The software requirements shall identify the
operating system, function, interfaces, performance re-
quirements, installation considerations, security require-

ASME NQA-1-2024

review shall be performed in accordance with
para. 202 of this Subpart.
405 Computer Program Testing

The requirements of this section and subparagraphs
shall apply at a minimum to acceptance testing.

405.1 Testing Process. The type of computer program
testing activities to be performed shall include acceptance

ments, d¢sign inputs, and any design constraints of the
computer program. Security requirements shall be speci-
ensurate with the risk from unauthorized
access o1f use. The software requirements shall identify
applicablp reference drawings, specifications, codes, stan-
dards, regulations, procedures, or instructions that estab-
lish softwfare requirement test, inspection, and acceptance
criteria.|Software requirements shall be traceable
throughojut the software life cycle. Software requirements
shall be {dentified and documented and their selection
reviewed and approved. The review of the requirements
shall be performed in accordance with para. 202 of this
Subpart.

403 So

The software design activities shall document a design
that meefs the requirements and provides the basis for the
software [development activity. The software architecture
and design shall be documented and shall include the

ware Design

(b) definition of the computational sequence necessary
to meet the software requirements

(c) degign considerations for the computer ‘program'’s
operating environment including security‘\requirements

(d) mdasures to mitigate the consequences of problems
as identified through analysis (thése potential problems
include gxternal and internal dbhormal conditions and
events that can affect the computer program)

(e) asgumptions, numeétical methods, mathematical
models, physical models, control flow, control logic,
data flow, process flow; data structures, process struc-
tures, anfl applicable relationships between data struc-
tures and process'structures, as applicable

The dgsignshall be documented and reviewed. The

review of-the Hpcign shall be pprfnrmpr‘l in accordance

tcatiug, clt d lllillilllulll dlld vCl iﬁ\,aﬁuu t}ldt tllU CUIIT uter
program adequately and correctly implements the
approved software requirements. Testing actiyities
shall be documented, controlled, and performed in accor-
dance with the documented software engineering mgthod
prior to approval of the software for.use.
The computer program testing activities shall congist of
the process of exercising or evaluating a system or sylstem
component by manual or automated means to ensurg that
it satisfies the specified ®tequirements and to identify
differences between expected and actual results ih the
operating environment:
Computer progfam testing shall demonstrate, as appro-
priate, that the \computer program
(a) properly handles abnormal conditions and e
as well as_gredible failures
(b) does not perform adverse unintended functipns
(¢). does not degrade the system either by itself for in
combination with other functions or configuration jtems
(d) provides valid results for test problems engom-
passing the range of documented permitted usage
The configuration items included as part of the testing
activity shall be under change control in accordance|with
para. 203 of this Subpart.

yents

405.2 Test Plans and Test Cases. The requirements of
this paragraph apply to testing of computer programg and,
as appropriate, the computer hardware and operfting
system.

Computer program test cases shall provide for demnon-
strating the adherence of the computer program tp the
approved software requirements. Computer program
test cases shall provide for ensuring that the computer
program performs as expected over its documgnted
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-
tions, calculations using comparable proven proggams,

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
program source code or equivalent (e.g., ladder logic,
calculations, and scripts) and user documentation. A

74

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
(2) identification of the stages at which testing is
required
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(3) requirements for testing logic branches

(4) requirements for hardware and system integra-
tion

(5) requirements for input simulation

(6) criteria for accepting the software

(7) reports, records, standard formatting, and
conventions

(b) The test cases shall specify the following, as appli-

cable:

PART II, SUBPART 2.7

(c) access control specifications

(c) computer system vulnerability protections
(e) problem reporting and corrective action
(f) in-use tests

(g) the 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 performance of the computer program in the
operating environment. In-use test cases shall be

1) prerequisites for PerforTing te test case
(2) steps to be performed including the steps to
restdre the system or data to its original state 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 formatting, and
conventions

405.3 Test Results and Test Reports. Test reports
including test results shall be documented. Observations
of unjexpected or unintended results shall be documented
and dispositioned prior to test result approval. Test
results shall be reviewed and approved by the responsible
organization prior to use of the software. Test results shall
be rdviewed to ensure that test requirements have been
satisfied.

Teft reports shall include

(a] computer program tested including system soft-
warg used

(b] computer hardware used

(c] test equipment and calibrations, where applicable

(d] date of test

(e] name of the tester or data recorder.

(f)| simulation models used, where applicable

(g] test problems and traceability to requirements

(h) results

(i)| action taken in conneetion with any deviations
notegl

(j)| name of the persof evaluating test results

(k] acceptability

Computer program test reports shall be controlled and
maintained as records in accordance with para. 201 of this
Subpart. Testfecords shall be established and maintained
to indicate.that the computer program adequately and
corr¢ctly-imiplemented the approved software require-
ments.

performed after the computer program is ingtalled on
a different computer or when there ate significant
changes in the operating environment.) Changes in the
operating environment shall be evaluated and|the need
for in-use testing shall be determiined based pn estab-
lished criteria that consider the_type, scope, arld magni-
tude of the change. Periodic in-use manual or gutomatic
self-check tests shall bewptescribed and perfogrmed for
those computer programs where computer [program
errors, data errors, computer hardware failures, jor instru-
ment drift can affect required performance.

406.2 User/Documentation. User and system docu-
mentationy'shall include instructions to ensuile proper
installation, administration, operation, and uninistallation
of the software.

407 Maintenance

The appropriate software engineering elements, as
described in para. 102 of this Subpart, shal] identify
how changes to the software are controlled.

407.1 Testing of Changes. The testing of changes to the
computer program shall be performed in accordpnce with
the software engineering method and include validation of
the change and performance of regression tesfing. Such
testing shall

(a) verify that a modified system(s) or system compo-
nent(s) still meets specified software design reqlirements

(b) provide assurance that the changes have nfot caused
unintended adverse effects in the computer prjogram

The applicable verification activities spdcified in
para. 202 of this Subpart shall be performedg for any
resulting changes to affected documentation.

408 Retirement

During retirement, support for the softwarg¢ shall be

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

75

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-
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.,
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software design and implementation activities). Stan-
dards, conventions, and other required work practices
shall be documented.

600 SUPPORT SOFTWARE

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

ASME NQA-1-2024

Changes to a software tool that is under configuration
control shall be evaluated for impact on the computer
program to determine the level of reviews and retesting
that will be required.

602 System Software

System software shall be evaluated, reviewed, tested,
accepted for use, and placed under configuration
control as part of the software development cycle of a

601 Software Tools

Softwdre tools shall be evaluated, reviewed, tested,
accepted for use, and placed under configuration
control as part of the software development cycle of a
new or rlevised software product. Software tools that
do not afffect the performance of the software need not
be placed under configuration control.

new or revised software product. Changesytq the
system software shall be evaluated for impact oh the[soft-
ware product to determine the level of reviewd and
retesting that will be required.

700 REFERENCE

The following publication iseferenced in this Subpart:

ISO/IEC/IEEE 24765:2040(E). Systems and softjvare
engineering — Vocabulary. Institute of Electrical and
Electronics Engineers, Inc.
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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 the Introduction|to PartII.
itemp. 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 installation 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-1-2024

(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-
icalitemsis available at the site and is adequate to perform
the work in accordance with specified requirements.

there are_certain preliminary inspections, checks, and VTS ST e TV TTO T eS—ID P roDTHTETh the
similar aftivities that shall be completed to verify that o 5 s PPEOP
. . . oo 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 . !
maintainkd as the installation proceeds (j) The status ofinstallation, inspections, examinagions,
[ . . 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) Documentssuch 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.

PART II, SUBPART 2.8

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 Mating parts, SUCT a5 COUpIHNES 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

In$pections shall be made to verify that'asystem 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 icarkage

(h) physical integrity

(i) cleanness

(j) welding operations, including materials anjd process
controls, adequate purging, and the removal|of purge
dams on completion

(k) adequacy of protectiveanieasures 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 funcfion 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 rdpeated, 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 cgmpleted.

(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, vehted, 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 L atal 4
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 (c)
of this Subpart.

ASME NQA-1-2024

(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) Flystng—Procedures shall be prepared nciuding
routes, boundaries, velocities and acceptance criteria,
restoratjon, and layup for high integrity systems,
where agjpropriate. Checks shall be made to verify that
mechanidal items are being flushed in accordance with
specifiedrequirements so that contaminants or flow velo-
cities wil|l not adversely affect subsequent operations.

Other ¢perations shall be performed as specified in (c)
of this Sybpart.

(c) Prgcess 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 pressure 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, ¢hipping,
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 equipmeiit/or facilities to which this
Part applies, which are to/beécome part of the compjeted
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 itemd, 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

ldLiUll. IL ib dlDU d LilllC LU VCI lf_)’ L}ldL flC‘lLl lllUdifil,dLiUllD and
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

operatliondl 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 asumpers and
bypass lines, and temporary trip points of control equip-
ment are identified and documented_ so 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 equipmentiand 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 required in-
dividual 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-1-2024

(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 analvsis _evaluation _and final

tests for FWR plants follow cold functional tests and simu-
late plan{ 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 respdnsible 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) adg¢quacy 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~of/inpec-
tion and test data and evaluation against lacceptfance
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 requiremeénts 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
data analysis 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.
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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.

101 [Definitions*

The following definitions are provided to ensure a
unif¢rm 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/Anspections and verifications to
ensufe that defects/or failures to comply are identified

1 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, orpart 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 component.

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 L.

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.

ASME NQA-1-2024

Items or services that successfully complete the dedica-
tion process are subsequently subject to the controls of
Part I and Part II.

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-
tion is sybject to the requirements in Part L.

300 UTILIZATION

As an 3
controls

Iternative to the acceptance measures in Part(,
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 item : a ]
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 co
nent/part functional classification, ahd applig
service conditions

(c) confirm that the item or servi¢e meets the comfmer-
cial grade definition criteria

(d) identify the critical chara¢teristics, including a
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

mpo-
able

Ccep-

The requirements of this Subpart are only applicalple to
commercial\grade items or services that perform a safety
function.\Design output documents, supplier techinical
information, and other relevant industry technical and
operating experience information, as appropriate, |shall
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 individual
safety function in relation to the component or equipinent.

adverse impact on the safety function of equipment,
rials, or the facility operations.

If the design criteria for the commercial grade ite
known by the dedicating entity, then the item may be
cated to these criteria in lieu of defining a specific safety
function. In this case, consideration of failure modes {s not
required and the item’s design parameters and allowpbles
become the critical characteristics and acceptpnce
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.
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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 3 0
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 ) an

403
w

Equivalent Items

nen 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 under the 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,
manyifacturing 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

PART II, SUBPART 2.14

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
i icati i a mance of
the item or service for its intended safety functign. 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’'ssndocumentation or other documentaftion, 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 lefcbtb Ul ib llUt qulldUd 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.

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
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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
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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-
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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 of this Subpart shall provide a means to
assure that the commercial grade item or service
meets thgq acceptance criteria for the selected critical char-
acteristick. The selection of acceptance method(s) shall be
planned gnd based on the type of critical characteristics to
be verified, available supplier information, quality history,
and degrge of standardization. If a critical characteristic
cannot bg verified by the selected dedication method, the
dedicating entity may select another or combination of
dedicatiop 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-
tance criteria for the identified critical charaeteristics. The
special tept(s), inspection(s), and/or analyses may include
postinstallation 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. Fhre 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 performed in
accordance with a checklist or plan at the supplierisfacility
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 processeg
controls to assure quality-are effectively implemg
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 items or
servicés from suppliers with undocumented quality
programs or with programs that do not effectjvely
implement the supplier’s own specified processeq and
controls. After a supplier’s processes and controls fhave
been determined to be adequate, the dedicating dntity
shall invoke or reference the verified processeqd and
controls including revision level as a part of the pur¢hase
order or control requirements for the commercial grade
item or service and require the supplier to provide a Qerti-
ficate of Conformance attesting to the implementatipn of
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

e, or

fo be

and
nted

ability, homogeneity, and the complexity of the item.

When postinstallation 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.
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(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
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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

survey to the subsupplier(s) or select another dedication
method(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
shallnot 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-
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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 ayche¢cklist or
plan with the documented evidence of the'sotrce verifica-
tion furnished to the dedicating entity,and/shall include or
address the following:

(a) identification of the item(s) 'or service(s)
within the scope of the sourcewverification

(b) identification of the ‘critical charac
including acceptance critetia, 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-1-2024

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) @ocumentation 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 CTitical CITaracteristc produced 15 the radtus qf the
rolled plate and not the rolling process or serviceg that
produced the curvature. Original critical characterstics
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 results{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 sejrvice
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 dediction
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 iubmnatiuu, ltfpdil, th—:duiug, OT umiuwudut.t—:,
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

88
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Procurement and Dedication Programs. Washington,
DC. April 9, 1991. U.S. Nuclear Regulatory Commission.
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Commercial-Grade Dedication Programs. U.S. Nuclear
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5652 and TR-102260. Electric Power Research
Institute.

EPRI TR-017218-R1. Guideline for Sampling in the
Commercial-Grade Item Acceptance Process. Electric
Power Research Institute.

EPRI Technical Report 1008256. Plant Support Engi-
neering: Guidelines for the Technical Evaluation of Re-
placement Items in Nuclear Power Plants Revision 1
(Revision of EPRI NP-6406). Electric Power Research

Reguiatory CoOMIMISSION.

EPRI| 3002002982. Plant Engineering: Guideline for the
Adceptance of Commercial-Grade Items in Nuclear
Safety-Related Applications: Revision 1 to EPRI NP-
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U.S. Department of Energy Guide G 414.1-2a, Ut
ment of Energy.

b. Depart-
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SUBPART 2.15

Quality Assurance Requirements for Hoisting, Rigging, and

Transporting of Items for Nuclear Power Plants

Subpaift 2.15 has been replaced with ASME HRT-1-2016, Rules for Hoisting, Rigging, and Transporting Equipment for

Nuclear Hacilities. Copies of this standard may be obtained from The American Society of Mechanical Engineers (A
www.asnpe.org.

90
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PART II, SUBPART 2.17

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¢rm understanding of unique terms as they are
used|in this Subpart.

elecronic records: records created, generated;.sent,
cominunicated, received, or stored in a form-that only
a compputer can process.

electyonic 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) 4ccess 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 electronic records 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.
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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-1-2024

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 ofthis thrmr‘l‘ Physical security contr 0ls of

(a) establish procedures or instructions for the
resumptjon of the storage and retrieval functions in
the event of a system disruption

(b) establish the necessary hardware and software

(c) redover or reconstruct the electronic records within
established time frames

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) syqtem hardware access

(f) adrpinistration of system software

402 Retrieval

The eldctronic records systerq shall ensure the charac-
teristics df content and locatidn are accurately reflected in
the metadlata associated with*€lectronic records. The elec-

the electronic record storage locations are addréssed in

Part I, Requirement 17.

600 ELECTRONIC DATA INTEGRITY

Methods, techniques, or applications shall be usgd to
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 final disposition is not specified in P
RequirementA%;/however, disposal may occur as|part
of the finalsrecord life cycle. Electronic records shgll be
destroyed\in accordance with the records program.
The records program shall have means to suspend
destfiiction to recognize legal holds.”

art 1,

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 assur-
ance requirements of Part I and Part II, Subpart 2.7.
Electronic records systems shall have documented
processes for refreshing media to ensure that the elecfron-
icrecords are sustainable and retrievable for the durption
of the record retention period.

DS

See 36 CFR 1236.20.

92

7See NIST Special Publication 800-88.
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PART II, SUBPART 2.18

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 for!installption and
removal of temporary conditions (e.g.jumpers,transfer-
ring of control switch position) and’returning efluipment
and systems to service

(i) the recording of all maintenance examingtion and
test results including cdérrective actions reqdired and
actions taken

(j) the assessment-and evaluation of the gesults 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 changes, 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 Part II, Subpart 2.1. Verifica-
tion methods shall be established to ensure that these re-
quirements are met.

ASME NQA-1-2024

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) Im|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 mdintenance 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 agsessment
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 tfo 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 equipnient, 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 Sybpart 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 Pubpart, the applicable edition of ISO/IEC 17025
is 2017.

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 Purchasérmay
accept accreditation by accrediting bodies recagnized by
the Interhational Laboratory Accreditation Cooperation
(ILAC) Mfitual Recognition Arrangement (MRA), provided
the follml}ing minimum requirements. are met:

(a) A documented review of the supplier’s accredita-
tion shall be performed by the-Purchaser and shall
include verification that

(1) the accreditation.iste ISO/IEC 17025, General
Requirenmpents for the Cotmpetence of Testing and Calibra-
tion Labdratories, from an accredited body recognized by
the ILAC(MRA

(2) the published scope of accreditation for the cali-
bration laboratory covers the needed measurement pa-
rameters| rafiges, and uncertainties

(2) that an on-site accreditation assessment by the
accrediting body has been performed within the past 48
months

(3) that the calibration certificate/report
include identification of the laboratory equipment,
dards used

(4) that the calibration certificate/report phall
include as-found calibration data when calibrfated
items are found to be eut-of-tolerance

(5) that the<calibration service supplier shalll not
subcontract thé service to any other supplier

(6) thatthe Purchaser must be notified of any cpndi-
tion that adversely impacts the calibration laboratory’s
ability to ‘maintain the scope of accreditation

(7) additional technical and quality requiremerts, as
necessary, based on a review of the procured scope of
services, including, but not limited to, tolerances, acfura-
cies, ranges, and industry standards

(c) During acceptance of the calibration servicg, the
Purchaser shall be responsible for validating thalt 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

chall
stan-

ment

202 Testing Services

For a supplier of testing services, the Purchaser| may
accept accreditation by accrediting bodies recognized
by the ILAC MRA, provided the following minimumn re-
quirements are met:

(a) A documented review of the supplier’s accrddita-
tion shall be performed by the Purchaser and fhall

(3) the accreditation has been achieved based on an
on-site accreditation assessment by the accrediting body
within the past 48 months, and the laboratory's accred-
itation cannotbe based on two consecutive remote accred-
itation assessments

(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

96

fctode vertfication that

(1) the accreditation is to ISO/IEC 17025, General
Requirements for the Competence of Testing and Calibra-
tion Laboratories, from an accredited body recognized by
the ILAC MRA

(2) the published scope of accreditation for the
testing laboratory covers the needed testing services,
including test methodology

(24)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

ASME NQA-1-2024

(3) the accreditation has been achieved based on an
on-site accreditation assessment by the accrediting body
within the past 48 months, and the laboratory's accred-
itation cannotbe based on two consecutive remote accred-
itation assessments

(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

PART II, SUBPART 2.19

(4) thatthe Purchaser must be notified of any condi-
tion that adversely impacts the testing laboratory’s ability
to maintain the scope of accreditation

(5) 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

(c) During acceptance of the testing service, the
Purchaser shall be responsible for validating that the

prog[amnT and SCOpPe of acCreditatton
(2) that an on-site accreditation assessment by the
diting body has been performed within the past 48
hs

[3) thatthe testing service supplier shall not subcon-
the service to any other supplier

accrg
mon

tract

SUPPIET'S QOCUMENTation Certiies
(1) that the testing service was performed|
dance with the supplier’s ISO/IEC 17025"pro
scope of accreditation
(2) conformance to the Purchaser’s pro
document’s requirements

in accor-
bram and

urement
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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 I 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 disclosed 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 limiteld to,
program plan, organization and.qualification of persgnnel,
identification, control and stdrage of project docunments
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 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 qualified personnel, using
specified equipment, in accordance with procedures. Veri-
fication 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 as 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

explora-
sure that

During the actuial performance of subsurfacg
tions, itis necessary to provide surveillance to ef
the activities’are being performed according fo proce-
dures by qualified personnel using specified equipment.
Checks)of subsurface investigation activities shall be made
atgthesite in accordance with procedures to ensute confor-
mance to the requirements of sections 200 and 400 of this
Subpart.

(a) Checks shall be performed prior to and dyring field
operations to verify the adequacy, accuracy, arld proper
operation of field equipment. These checks shall, as a
minimum, ensure that

(1) sampling, measuring, and test equipmnjent 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

TULTIUWIITS.

(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-1-2024

(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,
calculations, analyses, conclusions, and recommendations

During the actual performance of laboratory testing zecorlas .Orme_vfar,mca;(;lnl;’”ne ?fr_lgéneermg e;/alu t1'on
operations, surveillance shall be performed to ensure and analysis a.\ct1v1tf1eshs ?_ le vetr)l 1€ ¢ as comp et.e prior
that the aftivities are being conducted according to proce- to presentation of the final subsurface investigation
dures by|qualified personnel using specified equipment. report.

Checks of testing activities shall be conducted at the lab-

oratory in accordance with procedures to ensure confor- 400 FIELD INVESTIGATION
mance tofthe requirements of sections 200 and 500 of this 401 G L

Subpart. enera

Checksshall be performed to verify that the elements of The organization that eenducts the field explortion
the laborgtory testing program are in compliance with the activities inherent to ajsubsurface investigation [shall
applicablp technical and quality standards, specifications, be controlled by a quality assurance program. This prga-
and requjrements. The elements to be checked and veri- nization shall be responsible for establishing and irpple-
fied shall include, but are not limited to, the following: menting a docdmented qua]ity assurance program and

(a) organization of the laboratory quality assurance shall furnish the necessary resources such as persgnnel,
program equipmentyprocedures and instructions, and qther

(b) quplification of laboratory personnel services necessary to implement the requirements of

(c) coiptrol and calibration of measuringand testequip-  the quality assurance program.
ment

(d) iddntification, control, and storage of samples 402 Field Operations

e) iddntification, control, and storage of project docu- . . ;
me(n)ts g pro] The scope of the quality-related operations requirgd as

. . a part of a subsurface investigation will depend upoh the
(f) implementation of standard test methods or.qual- . o .
- . . N purposes of the investigations and subsurface conditions
ified test|procedures conforming to applicable specifica- . .
. . encountered. The operations may consist of, but npt be
tions and requirements L . o
. I limited to, any or all of the following activities:
(g9) dofumentation and verification of test data, results, ; . .
" . (a) review of existing geotechnical data
conditions, and observations (b) surveyin

Records of the laboratory test pregram verification ymg . :

. e . . (c) auger, wash, core borings, and direct push methods
activities|shall be verified as complete-prior to the termi- . .

. (d) test pits, trenches, and excavations
nation of| the laboratory test program. . o :
(e) soil, rock, and groundwater in-situ testing
305 Engineering Evaluation and Analysis (f) geophysical surveys , , ,
(g) classifying, logging, mapping, and recording cpndi-

During| the performance of engineering evaluation and tions encountered
analysis ¢f the results of the field and laboratory opera- Pertinent records of field activities shall be maintgined
tions, suiveillancéshall 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
personngl according to procedures. Checks of engineering during field activities shall be recorded and repgrted
evaluation-and-analysis activities shall be made in-accor- as-reqiired-by-the-governingprocedures-and-apphtable

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

(b) qualification of personnel

100

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
of this Subpart. These may include, but not be limited
to, applicable ASTM standards.
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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:

(a) small hand tools

(b) surveying equipment

PART II, SUBPART 2.20

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
core borings; direct push methods; test pits; trenches;
shafts; and excavations.

(c hand and power augers direct pnch equipment All subsurface Pyplnrnrinnc shall he located with an
hamimner drills, and rotary drills accuracy commensurate with the program.plan and
(d] power trenching and excavating equipment instructions specified in section 200 of\this|Subpart.
(e} soil, rock, and groundwater sampling devices All explorations shall, after completion,| be copsistently
(f)| soil, rock, and groundwater in-situ testing devices and uniquely numbered or identified:
(g] geophysical survey equipment Unless otherwise specified in the program plam, instruc-
(h] special sampling and testing equipment tions, or procedures, borings shall'be advanced|in such a
(i) field support equipment and vehicles manner as to satisfy the requirements of ASTM D420,
Peftinent records of field equipment that have a direct ASTM D1452, ASTM BX586, ASTM D158), ASTM
bear]ng on the quality of the work shall be maintained as D6151, ASTM D2113,~ASTM D2573, ASTM D6635,
the work progresses and shall be verified as being ASTM D5778, or othetr accepted standards.
complete. Any unusual or nonconforming equipment Pertinent records of boring and excavating operations
condl[tions shall be recorded and reported as required shall be maintained as the work progresses angl shall be
by the specifications. Checks of field equipment shall verified as{being complete. Checks of boring 4nd exca-
be pgrformed as required before, during, and after the vating opeérations shall be performed while thg work is

exec
with
tions

ition of related field activities to ensure compliance
technical and quality requirements and specifica-

404

Aj
such
main
orde
expl

In
zont
limit

(a)
tion

(b]

(c)

(d)
grou

(]

Surveying

ermanent system of horizontal and vertical controls,
as baselines and benchmarks, shall be established,
tained, and used in accordance with proeedures in
' 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
bd to, the following items:

auger, wash, core boringsjand direct push explora-
points

test pits, trenches,"and excavations

observation wells, piezometers, gages, and weirs

changes in(surface and subsurface soil, rock, and
hdwater conditions

soil, roeky and groundwater samples
(f)| soik; ¥ock, and groundwater in-situ tests
(g) geophysical surveys

in progress to ensure compliance with requjirements
and specifications.

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 4§
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

(j) pressure testing

(k) geophysical logging

required
stigation
htion and
oil, rock,
ons may
following

| analysis

(h) Pl CViUub dlld CAi)tills btl u\,tul S

(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
performed while the work is in progress to ensure compli-
ance with requirements and specifications.

101

(l’] di}atuulctcl tcotius

Sampling and testing shall be performed in compliance
with the applicable requirements, specifications, stan-
dards, instructions, procedures, and program plan.

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


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART II, SUBPART 2.20

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 with a detailed record of the stratigraphic units
encountered during the field operations. This log shall
also describe the type, location, and condition of recovery
of all samples or tests conducted. For example, the boring
log shall include, but not be restricted to, a heading
containing the following information: boring number

ASME NQA-1-2024

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,

and loca 1001, project, bporing contrdactor, dd4te 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.

In addition, 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 thaf are detected.

Samplgs shall be controlled and cataloged by field logs,
lists, or Jummaries. 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 shall be
handled, |shipped, and stored in accordance with proce-
dures id¢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.

Classifjcation of soils shall be based on ASTM D2488 or.
other recpgnized methods. It is not necessary for field logs
to contain the refinements that can only be determined by
laboratorjy testing; however, where possible, the system
for classifying soils contained in ASTM D2487 should be
used, exdept when geological classification\is specified.
The logging and classification of groundwater and rock
samples|and tests shall be performed in accordance
with pro¢edures.

The reports of field tests.and other activities shall
include dll specified results.and shall be reported in a
form to ipclude the following items:

(a) iddgntification ofthe-applicable standard methods or
qualified |procedures

(b) all|pertinent data and notes

(c) test caleculation results in the form of tables and
curves where-required

equipment, documented procedures and instructiong, and
other services necessary to implement the reguiirements
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.

E 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¢c’ approach, which should includ
elements specified in paras. 502.1 through 502
this Subpart:

11 be
a for
dure
e the
.4 of

ified
shall

5021 Soil Identification and Description. A ur
soil*classification standard, such as ASTM D2487,
be“used.

on of
ners,
I the
loca-

502.2 Storage of Soil/Rock Samples. Identificati
samples shall be affixed to the sample tubes or contaj
which will maintain the integrity of the samples fo
specified period of storage. Samples shall be stored in
tions where they will be protected from damage.

502.3 Handling of Undisturbed Samples. Labels
be affixed to sample tubes with all pertinent informsa
Tube and boring numbers shall be marked in dupl
Undisturbed samples shall be stored vertically|
suitably controlled environment in which the am
temperature and humidity are maintained at pred|
mined levels to preserve critical sample characteri
Samples shall be transported vertically and protg
with suitable resilient packing material to re
shock, vibration, and disturbance. Appropriate mea
ments or observations shall be made prior to| and
following transportation, and the samples shall be [eval-

shall
tion.
cate.
in a
bient
eter-
Stics.
cted
Huce
sure-

(d) dlh ubDiUll 99 iududc bisllifibdllt l,UllLliLiUllb CIICOUII=
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 stite

(d) the interrelationship of the above gé
features, subsurface conditions, engineeking 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 evaluatielrof 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

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
applicable to nuclear generation facilities licensed to
10 CFR 5P or 10 CFR 52 and other(spgcific activities regu-
lated by the Nuclear Regulatory Commission.

101 Definitions

The fol
supplems
tion, 400

assessme
surveilldn aud ] mine and documen
whether items, processes, systems, or services meet speci-
fied requirements and perform effectively (10 CFR 830).

lowing DOE-specific definitions are provided to
nt or replace the definitions in Part I, Introduc-
when implementing this Subpart.

ht; a-Teview, evaluation, inspection, test, check,

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

(b) the magnitude of any hazard involved

L Refer to Part 1V, Subpart 4.1.2 for a detailed comparison.

and Department of Energy (DOE) Order 414.1

for DOE Nuclear Facilities

104

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

(d) the programmatic missiofy of a facility

(e) the particular characteristics of a facility or

(f) the relative importanee of radiological and n
diological hazards

(g) any other relevant factors (10 CFR 830; DOE (
414.1D, 2011).

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; 14 CFR
830; DOE Order 414.1D, 2011).

management assessment: an assessment conductsg
managers of their management processes to ide
and correct problems that hinder the organiz:
from achieving its objectives (10 CFR 830; DOE (
414.1D, 2011).

nonreactor nuclear facility: those facilities, activitig
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
exists to workers, the public, or the environmenf but
does not include accelerators and their operation$ nor
activities involving only incidental use and generftion
of radioactive materials or radiation, such as checlf and
calibration sources, use of radioactive sources in res¢arch
and experimental and analytical laboratory activjities,
30).

tem
nra-

rder

d by
ntify
tion
rder

S, or

activity is conducted for or on behalf of DOE and includes
any related area, structure, facility, or activity to the extent
necessary to ensure proper implementation of the re-

quirements established by 10 CFR 830.

process: a series of actions that achieves an end or result
(10 CFR 830).

quality: the condition achieved when an item, service, or
process meets or exceeds the user’s requirements and
expectations (10 CFR 830).

ed QI or nonre O
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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; 10 CFR 830).

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
Orde

'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 (DOE
r 414.1D, 2011).

MANAGEMENT ASSESSMENT
REQUIREMENTS

200

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. Management
assegsments shall be used to enhance safety, identifyprob-
lemd, and contribute to the organization(s‘overall
imprjovement of quality. The managemeft assessment
procgss shall use a graded approach as determined by
the manager to provide an appropriatedegree of flexibility
in th¢ level of detail for assessment planning, implementa-
tion,|documentation, and reporting.

202

20

(a]
asses

(bj
manj

(c)

(d)
and training) are available to develop the program,
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. Sehior management is responsible for

establishing-and implementing the management
sment program

emphasizing the importance of assessments to the
igement team

setting overall expectations and schedule

202.2 Topic Selection and Scheduling. Managers
performing assessments are responsible for
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TTatertal TESOUTTE allocation; communications] between
customers, community, suppliers, andyné€gulators;
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

t assess-
prganiza-
Managers
le assess-
e results
to assist

202.3 Assessment:Personnel. Managemer]
ments shall be pekformed by managers of the
tion, processes, or activities being assessed. |
shall remaifi personally involved in conducting tl
ment andshall be responsible for evaluating th
when employees and/or consultants are used|
with'the assessment.

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 effeg
meeting plans and goals?

(g9) Whatis expected of individuals in the org
and are these expectations aligned with missi

zac2
veST

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 Identification. Areas of weakness and
strength and compliance issues are documented during
a management assessment. Management assessment
results are evaluated by the manager to determine
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 orgapization 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 effectiveness 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 assessments'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-1-2024

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 improvemeént

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 (1l O el qud y reldied 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 pufpose
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
ther [TIT propIent Dy Startng witin tie e
and gsking why it occurred and then continuing 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.

(f)| Lessons Learned. A lesson learned is a good work
practice or innovative approach that is captured and
sharg¢d to provide repeat application. A lesson learned
may|also be an adverse work practice or experience
that s captured and shared to avoid recurrence.

(g)] Flowchart (also known as a Process Map). A flow-
charf is a map of a process that is simply a graphical
way |of representing the process flows and activities
thropghout a process using common symbols. It is
used|to document processes and helps analyze and stan-
dardjze a process and plan improvements. It is a tool to
undgrstand a process.

(h) Failure Mode and Effect Analysis (FMEA). FMEA is a
syst¢matic approach that identifies potential failure
modegs in a system, a product, or manufacturing/assem
bling operation caused by design or manufacturing defi-
ciendies. It also identifies critical or significant deSignh 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 Chart (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 and quality
improvement activities are considered quality records
and shall be controlled in accordance with thg require-
ments of Part [, Requirement 17. Management agsessment
records include assessment schedules and|reports.
Quality improvement records include reports$ utilized
to record and track improvements.

500 REFERENCES

The following is a list of publications referended in this
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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 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 to.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, on abien-
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 in-
dividuals 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 of this Subpart.

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 accordance
with| the software requirements contained in Rart II,
Subpart 2.7.

208.3 Sampling Plans. Development of §ampling plans
AE is a design activity. The basis,.including any
rting analysis, for the use of sampling plans shall
ocumented. Sampling plansfor WAE shall be
oved by the repository owner. At a minimum,
ling plans shall include

description of the gonfidence interval and the ratio-
for its use

descriptionfef-the representativeness of the
ling plan te 'the population as a whole

app1
samy

(a]

nale

(b

samy

204

Part I, Requirement 4 for control of procurement docu-
men

Procuréement Document Control

s and -this Subpart apnlv to the nrocurement docu-
I rrJ Ir

PTocuTrement docuIment review stratHinciude participa-
tion of representatives from the technical orgInizations
and individuals that are trained and qualijfied inl QA prac-
tices and concepts.

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
of this Subpart

(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
meént documents or quality of the item or sery
furnished

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 subject to 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
rawings)
cedures.
I in WAE
h the QA
lude the
brk to be

Provisions for suspension of work that ¢
accomplished as described in controlled impl
documents (i.e., instructions, procedures, and d
shall be included in appropriate plans and pro

Instructions, procedures, and drawings use
shall be consistent with the requirements i
program description document and shall in
following information as appropriate to the w|
performed:

(a) responsibilities and organizational interf3
organizations affected by the document

ces of the

ments related to WAE including Interagency Agreements
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

(b) identification of the quality records generated by
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
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shall be established for approved implementing docu-
ments.

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

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 evaltation
process $hall be performed by designated, technically
qualified [individuals or organizations, including individ-
uals that|are trained and qualified in QA:practices and
concepts|including

(a) tedhnical considerations

(b) QA program requirements

(c) supplier personnel

(d) supplier production.capability

(e) supplier past performance

(f) altgrnatives

(g) exgeptions

207.2 Bupplier Performance Evaluation

(a) Thepurchaser of items and services shall establish

ASME NQA-1-2024

(4) establishing the extent of source surveillance and

inspection

(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.
brac-
tical and shall not relieve suppliers of their responsipility
for quality achievement.

(3) Verifications shall include the use of audits to
evaluate supplier performance and.evaluatidn of
purchaser documentation to aid in~the determingtion
of the effectiveness of the supplier.QAprogram. This docu-
mentation shall include documéntation of source sufveil-
lance and inspections, audits, receiving inspectjons,
nonconformances, dispositions, waivers, and corregctive
actions.

(c) An annual pé€rformance evaluation shall be
performed on edeh supplier to determine the neg¢d to
schedule additienal verifications. This evaluation |shall
be documented and based on

(1) «review of supplier-furnished documentq and
records(e.g. certificates of conformance, ASME Certificate
of Authorization, ASME Quality System Certificate,
nenconformance notices, and corrective actions)

(2) results of previous source verifications, afdits,
management assessments, and receiving inspections,
including results of audits performed by other parties

(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 Part II, 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

measures to interface with the supplier to verify perfor-
mance as deemed necessary by the purchaser. The
measures shall include

(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

(a) mandatory hold points, when required

(b) measuring and test equipment (M&TE) to be used
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
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208.2 Records. Inspection records shall identify the
specific M&TE used during the inspection including the
most recent calibration date.

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

PART II, SUBPART 2.25

(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

(h) identification of the implementing document
(including revision level) used in performing the calibra-
tion

211 Control of Nonconforming Items

control and perform tests

(b] criteria for determining the precision and accuracy
requjrements of test equipment

(c] timing, sequencing, and methods for performing the
tests

(d] identification of the item to be tested and the test
requjrements and acceptance limits contained in applica-
ble design and procurement documents

(e] test prerequisites shall include
[1) personnel qualifications
[2) status of the item and status of other equipment
or systems that may affect test performance
[3) suitably controlled environmental conditions
[4) provisions for data acquisition and storage

(f)| mandatory inspection hold-points for witnessing by
the designated organization

(9] provisions for ensuring that test prerequisites have
been| met

209.2 Test Records. Testrecords shall identify the spe-
cific M&TE used during the test including the most recent
calibfation date.

210 |Control of Measuring and Test Equipment
(M&TE)

21p.1 Calibration. The basis for tlie-calibration accep-
tancg¢ shall be documented and authorized by responsible
mangpgement. The level of management authorized to
perform this function shall‘be identified. Embedded
computer programs develgped or modified by the user
shall|be controlled in.accordance with the software re-
quirgments in Parts J-and II.

21D.2 Records:. M&TE calibration documentation used
in veyifying WAE shall include the following information:

(c) calibration data

(d) identification of the individual performing the cali-
bration

(e) identification of the date of calibration and the reca-
libration due date or interval, as appropriate

(f) results of the calibration and statement of accept-
ability

(a) Identification. Nonconformance docunjentation
shall clearly identify and describe the charafteristics
that do not conform to specified critenia.

(b) Disposition. Disposition of WAE\that does|not meet
waste acceptance criteria shall betagreed to by |the repo-
sitory owner and the waste custodian.

212 Corrective Action

Measures shall be established to document, tack, clas-
sify, report to apprepriate levels of management, and
resolve conditions adverse to quality. Significjnt condi-
tions adverse to quality shall be evaluated to determine
whether stopping work is warranted. Stop-wofk orders
shall be issued to responsible managemen|t after a
stop-work condition has been identified on WAE| Manage-
mentshall take appropriate action to lift and cloge (in part
onrtotal) the stop-work issue based on the resolution of the
related significant condition adverse to quality] Respon-
sible management shall perform investigative [action to
determine the extent and impact of condition$ adverse
to quality in WAE.

212.1 Quality Trending. Criteria shall be egtablished
for determining adverse quality trends ¢n WAE.
Reports of nonconformance and conditions aglverse to
quality shall be evaluated to identify adverse quality
trends. Trend evaluation shall be performed in a
manner and at a frequency that provides for prompt iden-
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

Organizations originating QA records for WAE shall
fy means
bf lost or
damaged QA records. Records describing compliance of
WAE with waste acceptance criteria shall be managed
in accordance with Part I, Requirement 17, section 600.

213.1 Records Classification. Lifetime QA 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.
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(b) that provide evidence of the quality of WAE.

(c) that provide evidence of the quality of HLW char-
acterization data and samples.

(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) th{
provide
radioacti

Lifetim
retained
transferr

213.2
systems
using Parj
an equiva

ata used to assess the potential dispersion of
e materials from the licensed facility.

e QA records related to (a) through (f) shall be
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
L 11, Subpart 2.17 and PartIII, Subpart 3.1-17.2, or
lent method approved 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) Aufdit Scheduling. Audit at each waste-generating
site shall be conducted annually, unless a decrease in
the frequgncy of oversight activities is determined accept-
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able by the repository owner based on the scope, perfor-
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.

Qualification

Scientific investigations used for WAE-sha]l be
performed using Part 1V, Subpart 4.2.4 otan equivplent
process approved by the repository owner. Data acquisi-
tion and control applications integfralito the operations,
maintenance, or calibration of sciéntific investigation
testing apparatus shall be verifi€dor validated in conjunc-
tion with the M&TE or testhatdware as an operatingunit.

Qualification of existing.data, including data of indeter-
minate quality, for useé\in WAE shall be performed {ising
Part IV, Subpart 4/2.30or an equivalent method appiroved
by the repositoryowner. Peer reviews to qualify dqta or
scientific information for use on WAE shall be performed
using Part[V, Subpart 4.2.7 or an equivalent prgcess
approved\by the repository owner.
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PART il
GUIDANCE FOR IMPLEMENTING PARTS | AND I
REQUIREMENTS

PART I1I, INTRODUCTION

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
bparts. This part contains nonmandatory guidance
bproaches and methods to implement the require-
s of Parts I and II. Consistent with its intent o
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 II 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 II 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, instrucfions, 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 |

113


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART III, SUBPART 3.1 ASME NQA-1-2024

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

GENERAL

is Subpart provides nonmandatory guidance on orga-

nizatfion as specified in Part I, Requirement 1.

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

should extend to all levels that perform activities affecting

quali
limit
mer{
and
Di
depd
whic
Th
and
and

ty from senior management down, including, but net
bd to, the following: designers, computer program-
, welders, inspectors, facility operators, craftsmen,
huditors, who perform activities affecting~quality.
[ferent organizational structures may be effective,
nding on the portion of the preject or job in
h the implementing organization.is involved.

e organization’s members should know, understand,
vork to the documented quality assurance program
ts interfaces.

300 BASIC PRINCIPLES

301 Management Functions

Designated management shouldhave the auth
responsibility to identify or approve the follow

(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 fi
should have the following:

(a) means to monitor or check the quality d

(b) authority and responsibility to identify ar]
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
ing:
propriate

Ceptance

sition of

unctions

f work
d control

s in their
reported

Ltions to
ibility
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SUBPART 3.1-2.1
Implementing Guidance for Part |, Requirement 2:
Quality Assurance Programs

100 GENERAL Subpart 4.1.1 Guidance to Modification,of arn ISO

9001:2015, Quality Management System for Compljance
This Spbpart provides nonmandatory guidance on with NQA-1?2015?]Part I.g y P

Part I, Rqquirement 2. Subpart4.1.2 Guidance on the Use.of NQA-1-2004/1a-
2009 for Compliance with Department of Energy Quality

200 PROGRAM FORMAT Assurance Requirements 10 CER/830, Subpart A and DOE
The fojmat of NQA-1 has retained the original eighteen ~ O 414.1

criteria. Qther recently developed quality assurance re- Subpart 4.1.4 Guidange-to Modification of an IAER GS-

quirements documents use different formats. R-3 Quality Program to Meet NQA-1a-2009 Requirenpents
One such format example is and Modification ©f an NQA-1a-2009 Quality Progrdm to
(a) mgnagement Meet IAEA GS-R-3 Requirements
(b) petformance Subpart 4:4.5 Guidance to Modification of an ANSI/
(c) asdessment ANS-15.8-1995 (R2005; R2013) Quality Prograjm to
Anothdr format example is Meet NQA-1-2012 Requirements
(a) program Aecommodating multiple customer needs witl] one
(b) petsonnel training and qualification quality assurance program has several benefits: cgnsis-
(c) quility improvement tency of application to minimize performance erfrors,
(d) dofuments and records minimization of training, and process cost effectiveness.
(e) work processes
(f) design 300 PROGRAM DEVELOPMENT
(g) procurement
(h) ingpection and acceptance testing 301 Purpose and Scope

(i) mapagement assessment

(j) indppendent assessment

Still anpther format uses twenty elements to describe a
quality assurance program. Regardless of how the re-
quirements are grouped and_formatted, the important
success fpctor is to adequately address all imposed re-
quiremerjts. This Standard does not restrict the develop-
ment of guality assurance programs to the format of
requirenjents specified herein, provided the technical

contents pfthe reguirements imposed by the organization  eeds should be viewed individually and then collect|vely.
invoking [this-Standard are met.

Customers can be internal or external to the quality agsur-

Frequgntly,“one quality assurance program can be  4nce program applied to the work process. Internal fisers
adapted -.ﬁﬁ%ﬁmﬁﬁmﬁmmmmmmmﬁ&em
or customer. Because of its broad base of requirements, (i.e., performance) than external customers, who are reci-
NQA-1 provides a core program that can be related to  pjents of the products (i.e., items or services) of the work

other standards and customer specifications. A relation- process to which the quality assurance program applies. A

ship matrix can be used to demonstrate programmatic  regylator should be viewed as a customer with a defined
comparability with other source requirement documents. set of requirements and expectations to be met.

Th.e foll9wing are examples of other source document The quality assurance program should describe the
relationship matrices: organizational structure, functional responsibilities,
authority levels and relationships, and communication

The quality assurance program should be developjed to
meet customer requirements and user needs. Applichtion
of management controls and the degree of program form-
ality should be graded to satisfy criteria based on the
defined risks associated with meeting specified require-
ments.

Most quality assurance applications will have multiple
customers and users (stakeholders). To meet the intepded
purpose of the quality assurance program, custpmer
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interfaces needed to accomplish the work and quality
objectives.

Generally, functional interfaces should be identified to
link with key customer communication points. This will
promote performance-based operations and reporting if
used effectively to communicate performance status and
resolution of issues.

302 Timing

PART III, SUBPART 3.1-2.1

Planning should be performed as early as practicable
and prior to the start of the activities to be controlled
to ensure functional interface compatibility and satisfac-
tory coverage of governing requirements.

Planning for a quality assurance program should take
into consideration

(a) applicable quality and technical requirements,
including governing specifications, codes, standards,
and practices

(D) the ieed for spectat procedures, Work iistructions,

Thie primary reason for establishing a quality assurance ° > -
progfam is to ensure that items and services are devel- controls, processes, equipment, qualificatiens;*pr certifi-
oped and provided for use in compliance with specified cat1ons;eqc;11red to ach.leve quzzihté/ req(;ureme ts h
requjrements. To achieve this objective, control and veri- (c] the documentation neede to. emonsfrate _t €
ficatfon measures should be planned, documented, and quality of the work performed and the items andl services
implepmented at predetermined points throughout the provided for use )
life ¢ycle of the work process. The program should (d) the assignment of task.and performance fesponsi-
provide control from initiation of activities through bilities . .
their] completion (e) the methods to be.used to verify conformpance with

THe quality assurance program should specify an quality and technical“requirements, and progrpm effec-
ordefly and timely sequence for the implementation of tiveness for theirceqtiivalency should be docurhented
applicable requirements and standards; for example, as
a nuglear project moves through its various stages, activ- 500 WORK.PROCESSES
ities|affecting quality will change as the type of work
dictakes & quatty & P 501 Process Management

The"input to a work process consists of reqyirements
and'the outputis a product that meets those requfrements.
400 ( WORK REQUIREMENTS AND PERFORMANCE @'the outputis a product that ts th q t
. Quality assurance is the discipline to ensure 3 product
401 |Basis and Structure meets specified requirements. Thus, quality gssurance

THe structure, graded content, and application 6f'a tles. should bg embeddeq in the work prqcess for
qualfity assurance program should be based‘dn a optimal effectiveness. Being embedded mdans that
defirfed baseline of requirements to accomplish-perfor- quality assurance is designed into all aspects of work plan-
manke objectives. Tasks derived as thé step-wise ning, management, performance, validation, vetification,
methods to achieve performance objectives’can be logi- doa;mentatmn, CIOSZ'.OUF' a;nd prodchtl delcli‘ edr.y. Ths
cally|collected into a work process to ferm the basis for quality fissurar.lc}? flSCIph,me_ prov1f €s IC;Fe
definfing work functions. These functions are the building systemanc oversight for achieving performanjce objec-
blocks of an organization framewopk. Work task relation- t1velsl. I hould d ibe th
shipg are frequently described in‘work breakdown struc- The qua Ity assurance program should describe t €
ture that relates process réquirements, tasks, and work scope (i.e., breadth and depth) of its application, [including
products and provides the basis for work scheduling coverage of administrative services, if that i what is
cost frontrol, and perfotmance measurement ’ needed to meet customer performance expectations.

Eafch work requirement should be related to a customer,

4 502 Graded Approach
an erjd productzawork task, and a work process. Progress
toward achieving a work product should be measurable to Items and services may require varying degrees of
detefmine how effectively work objectives are met. control and verification to ensure complianceg with re-
quirements. Examples of factors that should be cgnsidered
402 [Planning Hr-determiningappropriatetevels-ofcontroband verifica-

Work activities should be planned to ensure a
systematic approach. Planning should result in the docu-
mented identification of methods and functional respon-
sibilities. Planning should determine what is to be
accomplished, who is to accomplish it, how it is to be
accomplished, when it is to be accomplished, how to
measure performance and progress, and how to deter-
mine acceptance criteria have been fulfilled.

117

tion include but are not limited to

(a) thehazardsassociated with doing the work or using
the results of the work

(b) the consequences of malfunction or failure of the
item, or inappropriate use of the results of services
provided

(c) the probability of the occurrence of the postulated
consequences
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(d) the design and fabrication complexity or unique-
ness of the item, or difficulty to perform services

(e) the need for special controls and oversight of
processes, equipment, and performance

(f) the degree to which functional compliance can be
demonstrated by inspection, test, or performance verifi-
cation

(g) the quality history and degree of standardization of
items and services

AINING AND QUALIFICATION

The de
tasks, an
used to d
and qual

The ag
experien
in a wol
mentorin
be docun

Demorn
are two p
tion prag
good ind
tices are

Requir
Part I, Re

finition of work requirements, individual work
|l their collection into a work process should be
etermine the individual and collective training
fication needs.

cumulation of knowledge and skills through
ce is an effective way of becoming proficient
k activity. On-the-job training (including
g) is an effective training method and should
nented as well as classroom training.

strated proficiency and consistent performance
rimary measures of good training and qualifica-
tices. Controlling process variability may be a
cation that the training and qualification prac-
adequate to reach performance objectives.
ements for Qualification Records are found in
quirement 2, section 400.

ASME NQA-1-2024

700 ASSESSMENT OF PERFORMANCE

Work task objectives should be clearly established with
in-process and final acceptance criteria. Progress toward
meeting objectives should be measured against parame-
ters that are meaningful to the work process. If work task
and performance objectives, and work responsibilities
have been defined, performance measurement should
automatically follow.

ments of performance or periodic efforts,"dependi
the scope of the work and process complexity as w|
risk management considerations.

A clear understanding of hazards.and risks of achi¢ving
or not achieving work objectives should be used as the
basis for establishing @-nmanagement assessment
process, and the naturefofthat process.

Frequently, a well-developed (and well-coordin
management as§esSment process can be linkg
customer reporting needs to avoid duplicate perform]
measurement{rograms.

Management may choose to use individuals who
no direct'responsibility for accomplishing work tasks or
objectives to assist in the management assessment
process. Assessments can have a process or tecthlical
focus, depending on the nature and scope of the agsess-
ment. [n either case, the individual performing the agsess-
ment should have assessment skills, and work procesg and
product/customer understanding to conduct an effdctive
assessment.

hted)
d to
ance

have
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SUBPART 3.1-2.2
Implementing Guidance for Part |, Requirement 2:
Quality Assurance Programs, Lead Auditor Qualification

(24) 100 |GENERAL (1) score 1 additional credit if 2 yr'of this experience
have been in the nuclear field
(2) score 2 additional credits if2'yr of this experience
have been in quality assurance
(3) score 3 additional eredits if 2 yr of this experience
have been in auditing
(4) score 3 additional credits if 2 yr of this experience

200 (EDUCATION AND EXPERIENCE have been in nucleap~quality assurance
Thie prospective Lead Auditor should have verifiable (5) score 4additional creditsif2 yr of this experience
evid¢nce thata minimum of 10 credits under the following ~ have been in{puclear quality assurance auditirjg
scor¢ system have been accumulated.

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 Part I, Requirement 2, para. 303.

203 Other Credentials of Professional Conjpetence

201 |Education (4 Credits Maximum) (2 Credits Maximum)
(a) an associate degree from an accredited institution For certification of competency in engineering science,
(1) score 1 credit or quality assurance specialties issued and apprpved by a
(2) score 2 credits, if the degree is in engineering, state agency or national professional or technical society:
physjcal sciences, mathematics, or quality assurance score 2 credits.
(b] a bachelor’s degree from an accredited institution . . .
(1) score 2 credits 204 Rights of Management (2 Credits Maximum)
2) score 3 credits, if t}.1e degree i§ in engineering, The Lead Auditor’s employer may grant up tq 2 credits
physjcal sciences, mathematics, or quality, asSurance for other performance factors applicable to jauditing,

3) score 1 additional credit for amaster’s degreein  which may not be explicitly called out in this| Subpart.
engimeering, physical sciences, busingss management, or Examples of these factors are leadership, sound judgment,
quality assurance from an accredited institution maturity, analytical ability, tenacity, past performance,
and quality assurance training courses completed or

202 ([Experience (9 Credits.Maximum) presented.

(a) Technical experience in engineering, manufac-
turirlg, construction;, @peération, or maintenance: score 300 RECORDS
1 crqdit for each full.year with a maximum of 5 credits
for teéchnical experience.

(b) Specialized technical experience scores 1 to 4 addi-

g

tiongl credits as follows:

The sample form shown in Figure 300 of this §ubpart is
provided for utilization as a record of Lead Auditor quali-
fication.
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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:
Expeflience 9 Credits Max.
Technjical experience (1 credit for each full year of experience up to 5 maximum):
Additipnal credits for (1) 2 yr nuclear field (1 credit) (4) 2 yr nuclear quality
technigal experience in (2) 2 yr quality assurance assurance (3 credits)
any ofe of (1) (2 credits) (5) 2 yr nuclear quality
through (5): (3) 2 yr auditing (3 credits) assurance auditing (4 credits)
Comppgny/Experience: Dates:
Other|Credentials of Professional Competence 2 Credits Max.

Certificate Date
1. Staje Agency
2. Natjonal Professional or

Tedhnical Society
Rightg of Management 2 Credits Max.
Justifitation:
Evalugted by (Name and Title): Date:
Total Credits
AUDIT.COMMUNICATION SKILLS
Evalugtion Statement:
Evalugted by (Name and Title): Date:
AUDIT TRAINING COURSES
Coursk Title or Topic: Date
AUDIT or ASSESSMENT PARTICIPATION
Audif or Assessment Description/Audit or Assessment Number Nuclear Date(s)
Type (Yes/No) Start and Completion

1.
2.
3.
4.
5.
EXAMINATION: [ ]Written [ ] Oral [] Practical | Passed (YIN): | 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:
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Figure 300
Sample Form for Record of Lead Auditor Qualification (Cont’d)

LEAD AUDITOR ANNUAL ASSESSMENT OF PROFICIENCY

LeaF‘Ru‘dl‘tUr‘NH‘m‘E.

MaiLtenance of Proficiency (year/time period assessed):
(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:

1 Audit process participation:

[] |Proficiency not maintained since last evaluation:

Evalzuation Result:
Il etraining required
Training required:

Retfaining accepted by:

Name/Title/Date
[ |Qualification extended 1 yr

Il 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,

(24) 100 GEMERAL

This Sybpart provides nonmandatory guidance on the
qualifications and use of inspection and test personnel, as
specified|in Part I, Requirement 2, para. 302.

200 FUNCTIONAL QUALIFICATIONS

Three
on the cd
mendatid
ortestac
sional stg

evels of qualification may be utilized depending
mplexity of the functions involved. The recom-
ns for each level focus on functional inspection
livities, not on organizational position or profes-
tus.

201 Levgel | Personnel Capabilities

A Levg
performi
or tests t
with doct
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 the orgafization’s
rocedures.

202 Le

(a) Allevel Il inspector or tester-should have all of the
capabilities of a Level I inspectoror tester for the desig-
nated ingpection or test activity.

(b) Allevelll inspector ortester should have additional
demonstrated capabiljties in

(1) planning inspections and tests

(2) setting uptests, including preparation and setup
of relateq equipment, as appropriate

(3) $upervising or maintaining surveillance over the
inspectiops\and tests

el Il Personnel Capabilities

and Test Personnel Qualification

(b) In addition, a Level Il inspector ortester should be
capable of evaluating the adequacy'of'specific programs
used to train and certify inspection and test persgnnel
whose qualifications are coveréd by this Subpart.

300 EDUCATION AND-EXPERIENCE
QUALIFICATIONS

(a) Education-and experience, which supports qu
cation in the inspection/test discipline, should be cojnsid-
ered, including such factors as inspection/test s¢ope,
complexity;or the special nature of the activity to establish
reasonable assurance that a person can competgently
perform a particular task. Education and experience
providing the basis for qualification should be docu-
mented.

(b) Other factors that may demonstrate capabilit
given inspection or test function include previous pdrfor-
mance or satisfactory completion of capability tegting.
These factors and their basis for supporting the qualfica-
tion should be documented.

alifi-

i in a

301 Level |

(a) Two years of experience related to equivilent
inspection or testing activities; or

(b) High school (or equivalent) diploma plus 6 m
of experience in equivalent inspection or testing actiy
or

(c) Completion of college/university level workle
to an associate degree from an accredited institutio
equivalent) in a technical discipline plus 3 mont

experience in equivalent inspection or testing actiy

nths
ities;

ding
h (or
hs of
ities.

(4) supervising and certifying lower level personnel
(5) evaluating the validity and acceptability of
inspection and test results

203 Level Ill Personnel Capabilities

(a) ALevellll inspector or tester should have all of the
capabilities of a Level Il inspector or tester for the desig-
nated inspection or test activity.

122

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

(24)
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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-yr college degree from an accre-
dited institution (or equivalent) in a technical discipline
plus 6 months of experience in equivalent inspection or
testing activities.

Laual

303
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(e) Completion of a 4-yr college degree from an accre-
dited institution (or equivalent) in a technical discipline
plus 5 yr of experience in equivalent inspection or testing
activities with at least 2 yr 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) Sixyears of satisfactory performance as a Level [lin
the dorresponding inspection or test activity; or

(b) High school (or equivalent) diploma plus 10 years
of experience in equivalentinspection or testing activities;
or

(c
expe
with

High school (or equivalent) diploma plus 8 years of
fience in equivalent inspection or testing activities
at least 2 yr as a Level Il and with at least 2 yr asso-
ciated with nuclear facilities — or, without nuclear facil-
ities| experience, at least sufficient training to be
acqupinted with the relevant quality assurance aspects
of a huclear 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 yr of
expefience in equivalent inspection or testing activities
with| at least 2 yr 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 PERPONNEL

(a) Prior to assigning personnel to perform ihspection
and test activities, supervision should determing that the
individuals have the experience and training commensu-
rate with the scope, complexity,.or’special natyre of 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 I, 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 individ

(c) Appropriate training, which may include gn-the-job
training, should be conducted as needed to quilify 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.

123
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SUBPART 3.1-2.4
Implementing Guidance for Part |, Requirement 2:
Quality Assurance Programs, Management Assessment

100 GEI[IERAL

This Syibpart establishes nonmandatory guidance for
performjng QA program management assessments
required by Part I, Requirement 2, para. 100(c) to
assess the adequacy and effectiveness of the QA
program| Additionally, this Subpart provides guidance
on other|types of management assessments that some
organizafions find useful to supplement the required
QA progfam management assessment process or to
satisfy regulatory commitments. These include: individual
assessmgnts, management “walk-around” assessments,
and functional area assessments.

This Stibpart does not apply to internal or external
audits p{‘formed per Part I, Requirement 18. However,
the QA program management assessments should
include an evaluation of previously completed audit
results.

200 TYTES OF MANAGEMENT ASSESSMENT
201 QA

The asgessment is performed periodically to assess the
adequacy and effectiveness of the overall QA program.
This shotld include a review and,evaluation of some of
the folloying inputs: interpallaudits and assessments,
customejr audits, supplien'performance, corrective
action regults, and trend.analysis. This type of assessment
should bg performedby-an individual or team with subject
matter expertise todetermine the adequacy and effective-
ness of the pregtam element(s) being assessed.

The emphdsis of a management assessment is on
processeg tha ]
process, or personnel qualification and tralnlng, stafflng
and skills mix, communication, organizational interfaces,
completion of mission objectives, or other elements of the
QA program.

Program Management Assessment

! When performing a Department of Energy Order 414.1 assessment,
Partll, Subpart 2.22 of this Standard takes precedence over the guidance
of this Subpart.

of the QA Program

202 Supplemental Management Assessment$

The following assessment types:amay be used to supple-
ment the QA program management assessment pr to
satisfy other regulatory commitments:

(a) Individual Assessmert: This type of assessmé¢nt is
when an individual performs an assessment. Thig is a
quick-hit assessmenft, usually directed by manageinent,
and focused op-& limited area or process. It can be
used to gatherjinformation or data for additional evplua-
tion or to determine the status of an activity.

(b) Management “Walk-Around” Assessment. This|type
of assessment is similar to individual assessmentf but
doés'not need a specific plan or schedule. It is predomi-
nately a visual assessment used to determine the statts or
implementation of management direction or require-
ments.

(c) Functional Area Assessment. This type of assessmnent
is used for the review of a limited process or a functional
area. For example, the implementation of the york
package process or the review of selected training and
qualifications. This type of assessment should cojnsist
of an individual or team with subject matter expdrtise
to help determine the adequacy and effectivenefs of
the program or process being assessed.

300 SCHEDULING AND PLANNING
301 Scheduling

Management should identify the focus area and pdrfor-
mance period (i.e., schedule) of functional- and program-
type assessments so that adequate tlme is availalle to

develop an effectlve assessment plan.

Management should establish expectations for type,
length, and periodicity of the assessments. The assess-
ment team leader or responsible individual should coor-
dinate with the management of the assessed organization
to agree on a timeframe for the assessment.

Some assessments may be in response to events or
situations and should be scheduled to support manage-
ment direction.

(24)
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Table 301
Recommended Documents | Participants
Type of Schedule
Assessment [Note (1)] Plan Evidence of Completion Team Leader
QA program management assessments  Yes Yes Yes. This report should also incorporate  Yes [Note (2)]

Indivi

dual self-assessments Yes [Note (3)]

Yes [Note (3)]

or reference other reports or data
gathered throughout the year.

Yes. Report should be sent to the

No [Note (4)]

Mana,
(w3

Funct|

ber assessments
lk-around assessments)

Yes [Note (3)]

onal area assessments Yes Yes

Yes [Note (3)]

Supervisor, then to records.

Yes. Report should be sent to records
when completed.

Yes Yes

No [rl(ote (€3]

NOTE]
1 s
@) I
(3) T
4 T

302

Th
by m
and

Mz
dept

S:

Planning Assessments

e extent and scope of the assessment is determined
anagement and is based upon the assessment type
he importance of the activity being assessed.

nagement assessments should be planned to the
n, breadth, and rigor necessary, with emphasis on

adequacy and effectiveness. To determine if manage-

men
need|
As
asse
asse
the j
but 3
(a)
dure
plish|
(b)
goals
(c)
orga
(d)
and
tives|

(e]

’s goals are being achieved, objective criteria may-
to be developed.
Kessment planning should ensure that actions foy the
sment cover the depth, breath, and scope of the
sment as determined by management.Aspects of
rogram or activity to be assessed should include
re not limited to

determining how systems, processes, and proce-
5 effectively meet stated requirements and accom-
work

describing the clarity-ofthe organizational mission,
, and objectives

identifying and eoxrécting problems that hinder the
hization from achieving its objectives

determining the adequacy of procedural processes
bvaluating their ability to meet management objec-

implementing safety measures, human perfor-

man

Cea safety conscience work environment, and a

Fhedule does not imply a periodic activity: one-time assessments should have a projected completion date,
performed by an individual, the individual is the team leader.

his should be a simple plan or schedule that documents what will be reviewed, and when it willbe reviewed.
he individual performing the assessment assumes the role of the team leader.

(i) determiningthe adequacy of support proc
systems such.as equipment maintenance, secy
operations

psses and
irity, and

(j) evaluating an organization’s capabilities fo accom-

plish.objectives

tk)* evaluating leadership capabilities to epable the

organization to meet internal or external obje
quirements, and expectations
(1) if applicable, using a prior managemen

tives, re-

t assess-

ment’s criterion, information and/or results from that

assessment to maintain consistency

400 ASSESSMENT PERFORMANCE

401 Assessment Team Responsibilities

Assessment team leaders or designated in
should

(a) select assessment team members for th
ment type being performed. Selection
members should be based upon experience T
work scope, and should possess technical f3
with the activities being assessed while nd
direct responsibility for activity performance.

(b) acquire the required resources.

(c) acquire any other pertinent information t

dividuals

e assess-
of team
elated to
miliarity
t having

hat needs

to be communicated to the team and organizat

on being

nuclear safety culture

0

determining the adequacy of training and qualifica-

tion programs for personnel
(g) evaluating the implementation and effectiveness of

plan
inclu

ning processes and communication systems,
ding communication and coordination with external

organizations
(h) determining compliance and adequacy of sche-
duling processes to assure project goals are met

assessed.

(d) notify the manager(s) of the assessed organization(s)

of the management assessment schedule.

(e) notify personnel, coordinate meeting locations, and

schedule the assessment.

(f) utilize, as necessary, subject matter experts, and
process or activity owners to help determine the
status of the criterion being evaluated. Knowledgeable
persons can be used for interviews or help during docu-

ment reviews.

(24)
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(g) keep affected managers apprised of the status of
assessment efforts and results. This includes the affected
manager of both the assessed organization and requesting
organization, as applicable.

(h) immediately notify management of conditions
requiring prompt corrective action.

The assessment team members should collect objective
evidence within the limits imposed by the purpose and
scope to address each assessment criterion.

ASME NQA-1-2024

person to explain and clarify those results, help to elim-
inate misunderstandings about program implementation,
and provide a venue where apparent conflicts or recent
changes can be discussed, and organization and program
expectations can be described.

500 REPORTING

Summarize assessment results, including a statement

an the qdpr}nqr‘v and effectiveness of the areas assessed.

402 Asgessment Methodologies

The aspessment team should use one or more of the
following methodologies to evaluate the criteria estab-
lished in|the assessment plan:

(a) Waqrk Observation. Provides direct observation of
work (bofth physical and/or process) when it is practical
and availpble. This method is considered the most effec-
tive techpique for determining whether performance is
adequate Assessors should understand the effect their
presencp has on the person being observed and
convey ah attitude that is helpful, constructive, positive,
and unbigsed. The primary goal of work observation is to
obtain the most complete picture possible of the perfor-
mance, which should then be put into perspective relative
to the ovdrall program, system, or process. Before drawing
final conglusions, the assessor should verify the results
through at least one other technique, if possible.

(b) Dofument Review. Provides the objective evidence
to substaptiate compliance with applicable requirements.
This techhique should be combined with interviews and
observations (work and/or field observations) to
completq the performance picture. Records and‘docu-
ments shiould be selected carefully to ensure(that they
adequately characterize the program, System, or
process being assessed.

(c) Inferview. Provides the means‘\of verifying the
results of work observation, documernt review, and/or
field obdervation. Interviews-allow the responsible

The report should be signed by the assessment.feam

leader or designated individual and issued/tq the
manager responsible for the area assessed,,and ¢ther
management personnel as deemed appropriate.
(a) The contents of the report shguld includ¢ the
following, as appropriate:
(1) describe the assessment 'scope
(2) identify assessment team members and pegsons
contacted, documents reviewed, and activities obsdrved
(3) summarize asséssiment results, including a gtate-

ment on the effectiveness of the areas assessed

(4) describe’each issue (strength, deficiendy, or

weakness) idemntified during the assessment
(b) Typical€lassification of assessment issue inclpides:

(1) Strength — fully meets and exceeds the rejated
performance criteria.

(2) Acceptable — performing acceptably
prepared to perform acceptably) and personnel in
area are capable of meeting project mission goals
objectives. Procedures, processes, and staffing
adequate and meet program or contract requirems

(3) Deficiency — condition adverse to qualify as
described in Part 1, Requirement 16, Corrective A¢tion.
The expectation is that conditions adverse will be
entered into the appropriate corrective action program.

(4) Weakness — marginal, underperforminjg, or
some elements are missing to be successful.

(or
this
and
are

nts.
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SUBPART 3.1-2.5
Risk-Informed Approach for the Treatment of Structures,
Systems, and Components for Nuclear Facilities Not Subject to

100 (GENERAL

Thiis nonmandatory guidance describes a method for
implementing a risk-informed categorization and treat-
menf of structures, systems, and components not
subject to NRC regulation. This guidance is based on
the principles in 10 CFR 50.69% and takes advantage of
recent advances in computing capability that enable
largdr scale use of probabilistic risk assessments.

Uskrs of this nonmandatory guidance should consider
adapting the information in the references for their facility
and fpplication needs.

101 |Definitions

Thie definitions below are applicable to implementers of.
a risk-informed approach and provide a more specifie
methodology than the “graded approach” definition
found in Part I. Because nuclear facility operators often
use jeveral quality levels for QA activities,it\is recom-
mengled that quality level nomenclature ‘not use terms
such|as “safety-related” or “non-safety.related.”

alterpative treatment requirements: those requirements
that mmeet section (d)(2) of 10 GFR50.69.

HSS: |refers to high safety significant
LSS:

risk-;nformed safety class (RISC)-1 structures, systems, and
components (SSCGs).safety-related SSCs that perform
safety-significant-functions.

refers to low safety/significant

risk-InformedSafety class (RISC)-2 structures, systems, and
components\(SSCs): non-safety-related SSCs that perform
safety-Sighificant functions.

NRC Regulation®

risk-informed safety class (RISC)-4 Structures, systems, and
components (S5Cs): non-safety-related SSCs that perform
low safety-significant functions.?

safety-significant functionsa’/function whose degradation
or loss could result Gmya significant adverse jeffect on
defense-in-depth,, saféty margin, or risk.?

special treatmehd requirements: current NRC| require-
ments imposéd on SSCs that go beyond indusfry-estab-
lished (industrial) controls and measfires for
equipment classified as commercial grade|land are
intended to provide reasonable assurance that the equip-
ment is capable of meeting its design bases fundtional re-
quirements under design basis conditionjs. These
additional special treatment requirementy include
design considerations, qualification, change contirol, docu-
mentation, reporting, maintenance, testing, surveillance,
and quality assurance requirements.* The existihg special
treatment provisions for RISC-1 and RISC-2 SSCsjare main-
tained or enhanced to provide reasonable assuifance that
the safety-significant functions identified in the 10 CFR
50.69 process will be satisfied.

These definitions are applicable to implementers of a
risk-informed approach and provide a more spedific meth-
odology than the “graded approach” definition| found in
Part L

Because nuclear facility operators often usg several
quality levels for QA activities, it is recommended that
quality level nomenclature not use terms| such as
“safety-related” or “non-safety related.”

102 RISC Descriptions

risk-informed safety class (RISC)-3 structures, systems, and
components (SSCs): safety-related SSCs that perform low
safety-significant functions.?

LNRC licensed users should consult NEI 00-04, 10 CFR 50.69 SSC
Categorization Guideline

210 CFR 50.69, Risk-informed Categorization and Treatment of
Structures, Systems, and Components for Nuclear Power Reactors

RISC-T1 are SSCs found to be safety-related using criteria
similar to that found in 10 CFR 50.2 or other facility-spe-
cific definitions and determined to be a significant contri-
butor to facility safety, as determined in the facility risk-
informed categorization process.

RISC-2 are SSCs determined to be not safety-related
using criteria similar to that found in 10 CFR 50.2 or
other facility-specific definitions, but determined to be

3NEI 00-04, 10 CFR 50.69 SSC Categorization Guidance, Rev. 0
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Figure 102-1
§50.69 RISC Categories
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201 SSC Categorization References
Implementers of the principles in 10 CFR 50.69 should

cline,

tion,

cific,
Esur-

ﬂ “RISC-1" SSCs ﬂ “RISC-2" SSCs consider using the guidance provided in the following
documents for characterization of SSCs; all are available
Safety-Related Non-Safety-Related f the NRC bsite:
o Safety-Significant Safety-Significant rom the we ; site: o
QEJ 10 CFR 50.69, Risk-Informed Categorization and Treat-
5 ﬁ ment of Structures, Systems and Components for Nuclear
£ @ ﬂ “R|SC-3” SSCs ﬂ “RISC-4" SSCs Power Plant Reactors
» NEI 00-04_10 CFR 50.69 SSC Categorization Guid
o odliety-Related NoOn-sdrety-nelated hd
Low-Safety-Significant | Low-Safety-Significant Rev. 0
NEI 06-14A, Quality Assurance Program Descriy
Rev. 7
<:| |:> Regulatory Guide 1.176, An Approach forPlant-Spe
Deterministic Risk-Informed Decisionmaking: Graded- Quality A
ance, 1998
GENERAL INOTE: Deterministic refers to safety classification consis-

tent with 10 CFR 50.2 definition of Safety-related.

a significd
the facilif
RISC-3

nt contributor to facility safety, as determined in
y risk-informed categorization process.
are SSCs determined to be safety-related using
criteria gimilar to that found in 10 CFR 50.2 or other
facility-specific definitions, but determined to not signifi-
cantly coptribute to facility safety, as determined in the
facility rigk-informed categorization process.
RISC-4|are SSCs determined to be not safety-related
using criteria similar to that found in 10 CFR 50.2 or
other fagility-specific definitions, and determined to
not significantly contribute to facility safety, as deter-

mined in the facility risk-informed categorization precess.

This is| captured graphically using Figure 102~} from
Regulatofy Guide 1.201.
200 SS¢ CATEGORIZATION

Figure R00-1 from NEI 00-04 outlingés a suggested RISC
characteifization process.4

The SYC categorization process should include the
following primary steps:

(a) asyembly of facility-specific inputs

(b) sy4tem engineering assessment

(c) component/safety significance assessment

(d) defense<insdepth assessment

(e) pr¢liminary engineering categorization of functions
(f) risk sénsitivity study

Regulatory Guide 1.201, Guidelines for Categor
Structures, Systems, and Comporients in Nuclear P
Plants According to Their Safety Significance, Rev. 1.
latory Guide 1.201 is isSued for trial use; NEI-00-0
CFR 50.69 SSC Categarization Guideline should al
consulted when uSing Regulatory Guide 1.201.

Regulatory Guide 1.174, An Approach for Using Prob-
abilistic Risk*Assessment in Risk Informed Decisiofs on
Plant Specific Changes to the Licensing Basis, Rev. |3

Regulatory Guide 1.200, An Approach for Determjning
the Technical Adequacy of Probabilistic Risk Assessment
Results for Risk-informed Activities, Rev. 2

izing
bwer
egu-
4, 10
o be

202 SSC Categorization Direction

SSC categorization should be performed in accord
with applicable facility or organization procedures

ance

203 SSC Categorization Regulator Approval

SSC categorization process should receive regul
review and/or approval dependent on the regul
applicability for the facility.

htory
tory

204 SSC Categorization Records

Records of all SSC categorization actions and ded
should be processed in accordance with applicable fa
or organization procedures.

ision

cility

300 ADAPTATION

Alternative treatment of SSCs is the application of freat-

(g) 1DP review and approval

(h) SSC categorization

Each is covered in more detail in separate topic sections
in NEI 00-04.

*The guidance in NEI 00-04 was intended to be implemented under
specific NRC approvals. Users of NEI 00-04 should adapt this information
to suit their facility and application needs.

128

ment for SSCs categorized as RISC-3, as defined in 10 CFR
50.69, para. (d)(2).

Nuclear facilities include structures, systems, and
components that prevent or mitigate the consequences
of postulated accidents that could cause undue risk to
the health and safety of the public.

Facility owners and operators are expected to maintain
a QA program that prevents or mitigates the consequences
of postulated accidents that could cause undue risk to the
health and safety of the public.
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Figu

re 200-1

Summary of NEI 00-04 Categorization Process

GENERAL NOTE: NEI-00-04 is the intellectual property of NEI and

It $hould be the policy of operators of nuclear facilities
to agsure a high degree of reliability and availability. of
theil] nuclear facilities while ensuring the health and
safetly of both their workers and the general public. To
this pnd, selected elements of a facility operator’s QA
program can also be applied to equipment and-activities
that may not be safety-related or important to safety, but
that pupport safe, economic, and reliable-facility opera-
tiond, or where other facility regulatory requirements
establish program requirements:

After categorizing SSCs intothe Categories described in
sectipn 200, QA requirements\for activities categorized as
RISC}3 can be adjusted, €commensurate with their deter-
mingd contribution totsafety, as alternative treatment re-
quirg¢ments.

Ogerators of facilities implementing risk-informed
apptjoach should not reduce their commitments to
their| regulator(s) or facility safety, without applicable
regulator(s) approval.

Risk HSS
Characterizatonl —'! 1~ >
« Internal Event [HSS
Risks
. FireRisks | p—nmmeenny -
+ Seismic Risks RISC-1
« Other External|LSS . HSS and
RISKS 3 Dcfcllac LR} Dcpth -------------- H|b(_-2
Shutdown Risks Characterization
LSS HSS Integrated
_|Risk Sensitivity Decision- >
i Study making
Panel HSS
LSS (IDP)
> Review
+ Operating LSS LS$
Expetience >
« Engingering RISQ-3
+ DBA/Licensing angl
Requirements RIS(-4
s PRA

is used here+by permission from NEIL

Structures, Systems, and Components (SSCs), to
create a risk-informed approach for the tregtment
of SSCs. Within the provisions of this volfintary
guidance, alternative approaches for establishing
the requirements for treatment of an SSC, Using a
risk-informed method of categorization accprding
to the described risk categories are implemented.
The applicability and scope of this follows 10
CFR 50.69 para. (b)(1). Elements of the QA
program are applied to components using approved
facility procedures. Implementing documents|estab-
lish program element applicability.”

400 IMPLEMENTATION GUIDANCE

The following sections provide guidance for RISC-1, -2,
-3, and -4 SSCs.

401 RISC-1 SSCs

301 Adaptation Application

The following paragraph (or similar) is recommended
to be inserted into the scope or applicability section of the
facility operator’s QA program or manual to reflect the
implementation of a risk-informed approach:

[Facility Operator] has chosen to use the methodol-
ogies described in ASME NQA-1 2019, Subpart 3.1-
2.5, Risk-Informed Approach for the Treatment of

For RISC-1 SSCs, the user should maintain the existing
requirements imposed by NQA-1 and applicable regula-
tions. In addition, users should determine if additional re-
quirements are necessary for these SSCs to ensure that
their performance remains consistent with that
assumed in the categorization process (including the
PRA) for beyond design basis functions. The user

5 NEI-00-04 is the intellectual property of NEI and is used here by
permission from NEIL
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should monitor the performance of RISC-1 SSCs and make
adjustments as necessary to either the categorization or
treatment processes so that the categorization process
and results remain valid.

402 RISC-2 SSCs

For RISC-2 SSCs, the user should ensure that the SSCs
perform their functions consistent with the categorization
process assumptions by evaluating the treatment/

ASME NQA-1-2024

staff is qualified to work on special treatment categorized
SSCs. This training should include the qualification and use
of probabilistic risk assessments and qualifications of
members of the Integrated Decision-making Panel.
Because nuclear facility operators often use several
quality levels for QA activities, it is recommended that
quality level nomenclature not use terms such as
“safety-related” or “non-safety-related” following classifi-
cation in the risk categories described previously.

controls |being applied to these SSCs to ensure that it 1HE qUATTICALION OF TACHILY TESWIATOT STAI I TIE 1se of
supports those attributes or functions that made the pI‘Obablll.StIC.I‘ISk assessments, RISC categorizatiofj and
item risK-significant (e.g., functions credited in a PRA the application of Alternate Treatment Approach for
model). If additional treatment/controls are required, $SCs should be considered by the regulafor.
users shpuld consider prudent application of controls 403.3 Design Control. Under @»tisk-inforymed
specified|in Parts [ and II, as the processes, procedures,  approach, the changes to the implémentation of dgsign
programyg, etc. have been created to support RISC-1 SSCs.  control requirements would be small as design of|SSCs
Additionpl treatment/controls should be applied in a  are largely unaffected by thex30CFR 50.69 process.
timely mpnner. The application of an alternative treatment appjoach
The ugers corrective action or nonconformance  for replacement items should not be used unless tHe re-
programf should be used to document/evaluate any  placement item is in fact'a design change under cufrent
event o1l condition that prevented, or would have  procedures.
preventefl, a RISC-2 SSC from performing a safety signifi- .
cant fungtion. If required by regulation, the user should . 403.4 Procqrement Document (?ontrol: The apj lica-
submit anp event report to the regulatory authority(ies). tion of a rigk-informed approach is readily appligd to
procurement document control. The procurement docu-

-3 SSCs

tional copnsiderations or changes applicable to.imple-
menting|alternative treatment requirements,* other
than the|addition of a Probabilistic Risk, function and
an Integrpted Decision-making Panel, to the QA function.

403.2 Quality Assurance Program. The application of
risk-infoyjmed approach to QA program requirements is
the basis for implementing alterhative treatment require-
ments. P¢rforming a review ef the safety significance of
SSCs usirlg a probabilistic tisk assessment to determine
initial SSC categorizationjconfirming categorization with
an Integrpted Decision*making Panel, and getting regula-
tory apprjoval is the' foundation for implementing alterna-
tive treatment‘requirements to SSCs. Section 200 of this

Subpart dlesctribes a suggested approach for this.
After the.SSCs have been rafngnri7pd r‘nvplnpmpnf of

ment control approach to implementing alternative freat-
mentrequirements to SSCs can be reduced to an appijoach
similar to commercial facilities.

403.5 Instructions, Procedures, and Drawings] The
application of Instructions, Procedures, and Drawings
to a risk-informed approach requires Instructions, Pfoce-
dures, and Drawings for both special treatment and glter-
native treatment categorized SSCs.

403.6 Document Control. The impact of Document
Control requirements on items and services subjgct to
alternative treatment requirements could be minjimal.
Though requirement rigor for implanting alternptive
treatment requirements may be reduced, ensuring that
controlled documents consistently meet a facility’s opera-
tional requirement needs are not.

403.7 Control of Purchased Items and Servicges. A
risk-informed approach to Control of Items and Senvices
has a broad application. The rigor applied to alternjative
treatment categorized SSCs could be reduced fo an

approach similar to commercial facilities.

alternative treatments for alternative treatment categor-
ized items can begin. Although the QA rigor for alternative
treatment categorized SSCs may be reduced in compar-
ison to a special treatment approach, the facility operator
must ensure that alternative treatment categorized SSCs
remain capable of performing their safety-related func-
tions with reasonable confidence under design basis
conditions. QA program controls for training and qualifi-
cation of personnel working on alternative treatment
categorized SSCs should be adjusted to ensure adequate

130

Facility operators still need to assure with reasonable
confidence, that alternative treatment categorized SSCs
remain capable of performing their safety functions
under design basis conditions.

403.8 Identification & Control of Items. The applica-
tion of a risk-informed approach to Identification &
Control of Items is limited. From a practical standpoint,
items subjected to special or alternative treatment
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requirements need to be identified and controlled so that
applicable requirements are matched to the item.

403.9 Control of Special Processes. Under the alter-
native treatment requirement provisions for special
processes (including welding, heat treating, and nondes-
tructive testing) should be controlled to the degree nec-
essary to achieve reasonable confidence that the material,
parts, and components meets applicable design require-

PART III, SUBPART 3.1-2.5

403.12 Control of Measuring and Test Equipment.
The application of a risk-informed approach to Control
of Measuring and Equipment may be limited by economic
and implementation considerations.

Special treatment required activities require a fully
compliant NQA-1 program for Measuring and Test equip-
ment. Alternative treatment categorized items less so.

Having some Measuring and Test Equipment that meets
special treatment requirements, and some that do not,

ments. Personnel performing special process activities .

: - - . WoUuld TeqUuiTe mMuitipie measurmng devices|with the
should be suitably proficient in performing the process same capability. Ensurine that measuring andtest equinp-
so that there is confidence in the quality of the work. pablity. 8 & auip

. “ e “ ey, ment meeting alternative treatment requiferpents for
A lefs stringent “qualification” and “certification . . . .
. . Measuring and Testing Equipment is only us¢d where
process may not be appropriate for alternative treatment it is intended is a consideration
categorized SSCs. Alternative treatment procedures and )
requjred worker skills should be consistent with applica- 403.13 Handling, Storage, and Shipping. A risk-
ble ipdustrial codes and standards. informed approach to Handling, Storage, and|Shipping
. Coe . o has a broad application.
403.10 Inspection. Periodic inspection activities . PP M .
. . Handling, Storage, and'Shipping requirementq for alter-
should be conducted to determine that alternative treat- . o
. . . native treatment SSCs”could be significantly| reduced
ment SSCs remain capable of performing their safety func- .. e
. . . . . similar to non-nug¢lear facilities.
tiond under design basis conditions, with reasonable
confidence, throughout their service life. An appropriate 403.14 Inspection, Test, and Operating Status. Even
level| of inspection should be performed to ensure that though asmeduction in requirement extent and|rigor for
treafments are properly applied, and that sufficient alternative treatment SSCs may be supported by alterna-
data|is collected so that the applicable risk-informed tive¢reatment methodologies, fundamental safefy and re-
actiops and assumptions can be validated, and acceptable quirements from other sources, typically applicable to
levelk of SSC reliability are maintained. Alternative treat- commercial applications, may limit this reductjon.
ment categorized SSCs may use aless rigorous approach to . .
. gorized y  osSTIg bp : 403.15 Control of Nonconforming Items. Fdr reliable
inspector proficiency and qualification than for specidl : o ey s
and safe operation of a nuclear facility, it is nedessary to
treatment SSCs.
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403.11-Test Control. The application of a risk-informed
appioach to Test Control has a broad application.

I alternative treatment categorized SSCs, in-process
pctions at critical points by qualified, personnel,
ding peer inspections, self-checking methods, and/
gineering personnel, could be an alternative treat-
to traditional QC hold points.and inspections. If
spection activity is part of the(altérnative treatment
5Cs, then processes should exist that ensure that the
ction is satisfactorily performed.
nificant reductions-in_reliability due to reduced
ctions could invalidate the initial risk-informed cate-
ation, requiring-a‘component or process to be reca-
ized to a highex RISC class and additional inspection
ities re-established to improve reliability. See
bn 600¢0f this Subpart.

identify and control materials, parts, or components that
do not conform to requirements to prevent th¢ir use or
installation. There is little benefit to handling alternative
treatment nonconforming SSC items signfificantly
different than for special treatment SSCs.

403.16 Corrective Action. For reliable and s§
tion of a nuclear facility, it is necessary to corred
processes that do not conform to requirements
little benefit to handling alternative treatment re
corrective actions different than for special t
SSCs.

fe opera-
t parts or

There is
lated SSC
reatment

403.17 Quality Assurance Records. Recordy
essary to demonstrate compliance with QA and r
requirements. Therefore, the facility operator’s d
record processes and retention measure wpould not
change significantly for alternative treatment Jctivities.

are nec-
bgulatory
verall QA

Although levels of testing for alternative treatment
SSCs may be reduced compared to special treatment
items. Activities that ensure applicable risk-informed
actions and assumptions are valid should be completed.
Testing activities should be conducted to determine that
alternative treatment SSCs will remain capable of
performing their safety-related functions under design
basis conditions.
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Because of the importance of RISC categorization and its
associated decisions, and Feedback and Adjustment activ-
ities, QA records associated with these should be
addressed.

403.18 Audits. Audit procedures and auditor qualifica-
tions could be adjusted for alternative treatment SSCs. For
some RISC-3 categorized items self-assessments could be
appropriate.
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404 RISC-4 SSCs

For RISC-4 SSCs, no additional treatment considera-
tions or actions are required. Any changes must be
made in accordance with the change control process
for the licensing basis document which imposes such re-
quirements.

500 COMPUTER SOFTWARE

ASME NQA-1-2024

601 Monitor RISC-1 and RISC-2 Item Performance

The facility operator should monitor the performance of
RISC-1 and RISC-2 SSCs, making adjustments as neces-
sary to either their categorization or treatment processes
so that the categorization process and results remain
valid.

602 Evaluate RISC-3 Related Inspections

The refjuirements in Subpart 2.7 should be applied to
computer software used in performing probabilistic risk
assessments and the tracking of SSC items categorization
and treatiment.

Users phould evaluate the use of Probabilistic Risk
Assessment software and SSC tracking software for
RISC clagsification based on their facility defined use,
using approved procedures.

The adequacy of Probabilistic Risk Assessment soft-
ware car] be evaluated using the approach outlined in
Reg Guidg 1.200, An Approach for Determining the Tech-
nical Adgquacy of Probabilistic Risk Assessment Results
for Risk-ipformed Activities. Another acceptable approach
is benchrparking the proposed Probabilistic Risk Assess-
ment Software against codes known to produced valid
results.

The pofsibility that some Instrumentation and Control
software|could be categorized as RISC-3, should be eval-
uated.

600 FEEDBACK AND PROGRESS ADJUSTMENT

The fa
facility,
industry
update th
tion and

rility operator should review changes tocthe
perational practices, applicable faeility and
operational experience, and as appropriate,
e Probabilistic Risk Assessment, SSC categoriza-
reatment of SSCs and associatédyprocesses. The
facility operator should perform thi§ review in a timely
manner pnd at intervals negotiated with the facility
regulator(s).

The faciiity operator shroutd Teview and evatuate] data
collected that is associated with alternative treatment SSC
inspections to determine if there are any advetse'chgnges
in performance or reliability such that the SSC unfelia-
bility values approach or exceed the values us¢d in
prior evaluations and that calculated large garly
release frequency resulting from-changes in treatment
are small.

700 10 CFR 50.69 IMPLEMENTATION
REFERENCES FROM EPRI

EPRI 3002012990/(2018, July). 10CFR50.69 Alternjative
Treatment~Case Studies. Electric Power Resdarch
Institute,®

EPRI 1015099 (2007, December). “Option 2, 10 CFR]
Special Treatment Guidelines.” Electric Power Res¢
Institute.*

ERRI 1011234 (2006, January). Program on Techng¢logy
Innovation: 10CFR50.69 Implementation Guidande for
Treatment of Structures, Systems and Componjents.
Electric Power Research Institute.

EPRI 1009748 (2005, October). “Guidance for Acc
Function Assessment for RISC-3 Applications, Alte
Treatment to Environmental Qualification for R
Applications.” Electric Power Research Institute.

EPRI 1011783 (2005, December).“RISC-3 Seismic Agsess-
ment Guidelines.” Electric Power Research Institpite.

0.69
arch

dent
‘nate
SC-3
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% Not free to the public.
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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 Part [, Requirement 3.

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 tle 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 finalytical
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 capacity, 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 comgonents 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

0ading, se apabiiity, and capac-

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-1-2024

(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 1O’ dpPp dll1OI
(cc) safety requirements for preventing persdnnel
injury including such items as radiation safety, midimfizing
radiation exposure to personnel, criticality sn:]fety,
restricting the use of dangerous materials, escape provi-
sions from enclosures, and groundingofelectrical sygtems
(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

unt-

oval,
mpo-

300 DESIGN PROCESS

The design activities may be prescribed in job spedifica-
tions, work instructions, planning sheets, procedure
manuals, test procedures, or any other form that proyides
adequate control and permits reviewing, checking, or|veri-
fying the results of the activity.

(a) Subjects normally covered by procedures fo the
preparation and control of drawings include the folloyving:

(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

(10) as-built drawings

pies

(y) firt Pl ULCLLiUll Ul lCDiDLdllLC lUtiuil 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

134

(11) control of computer-aided design and engi-

neering tools
(b) Subjects normally covered by procedures for the

preparation and control of specifications and other
design documents include the following:

(1) format requirements

(2) identification system

(3) review and approval requirements

(4) issuance and distribution

(5) revisions

(24)
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(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

(1) control room operations

(2) maintenance

(3) spare and replacement parts

(4) environmental quallflcatlon of equlpment

(6) safety evaluatlons
[7) facility modifications
[8) personnel training and qualification

400 | DESIGN ANALYSIS

Ddsign analysis should be performed in a planned,
contfolled, 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 |Use of Computer Programs

When a computer program is used in a design analysis,
the cprrectness of the computer-generated results may be
dem¢nstrated in either of the following two ways;

(a) Case (1): by virtue of the program’s acceptance
testihg and configuration management in its, as-ifistalled
configuration (i.e,, it is controlled) in accordance with the
applicable requirements of Parts I and Il prior to use, or

(b)] Case (2): by applying a known trustworthy means to
independently verify the computer-generated results
with| the design analysis for each application of the
computer program, in accordance with Part I, Require-
men{ 3, section 500

THhese two cases are fuxther 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 the analyzed conditions.

Computer.ptegrams that are used to preprocess input
or pastprocess output (such as scripts that are written in

Q
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(b) Theapplied mathematical model has been shown to
produce a valid solution to the physical problem asso-
ciated with the particular application [i.e.,
Part I, Requirement 3, para. 401(b)].

(c) The design analysis uses the computer program in a
manner consistent with the scope of its acceptance testing.

(d) The computer program’s acceptance testing was
performed in accordance with Part II, Subpart 2.7,
para 404 and if appllcable Part II, Subpart 2.14.

uration management in its as- 1nstalled configyration in
accordance with Part II, Subpart 2.7, pafa)20d.

(f) The design analysis uses the computeér prdgram in a
controlled environment equivalent (ie., with ar|identical
configuration item list) to that n,Which it waq tested.

When all of the above conditiens are met, a reference to
the computer program’s configuration management and
acceptance testing record'should be sufficient tofjustify its
use in the analysis. A¢eceptance testing performed during
either NQA-1 cempliant software develogment or
computer progham commercial grade dejdication
processes may be used to satisfy the requirgments of
Part I, Requirement 3, paras. 401(a) and 401(b).

For computer programs that are developed upder a QA
program compliant with Parts [ and II, verificition and
validation performed during the computer program’s
development should demonstrate its acceptpbility in
accordance with Requirement 3, para. 401(4) within
defined limits for each parameter employed. For fomputer
programs acquired as commercial-grade, 4ctivities
performed during the dedication process, including docu-
mented technical evaluations and acceptance pctivities,
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 accordance with Requirfement 3,
para. 401(b). This may be performed through |iterature
searches, textbook references, qualificatior] testing,
comparison of computer program results agaipst a reli-
able reference such as alternate mathematidal model
results or physical system measurements, |or other

macio fanguages, such as Microsoft VBA, Python, and the such methods that provide assurance that the applied
comlnw%mﬂm:tmrm—mmwmmis appro-

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:

(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)].

priate 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
prevent changes. Only the input parameter cells should
allow user input.
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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 I,
Requirement 3. The focus is on the results, which are veri-
fied by known trustworthy means that are both indepen-
demonstfated to be technically correct in accordance
with Par{ I, Requirement 3, paras. 401(a) and 401(b).

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 verifica-
tion of results for a particular design analysis should
satisfy the computer program verification requirement
in Requifement 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 addjtion 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 so
optional
fied with|

401.3
Limits. W
program
cationin

Any u
program

DIOVE O pute Drograd d (]

ftware requirements in Part I, Subpart, 2-7<are
for computer programs whose results-are veri-
the design analysis for each application.

Changes to Computer Program or Defined
here changes to a previously-aceépted computer
are performed, the new yersion requires verifi-
hccordance with Part I, Requirement 3, para. 401.
e of an accepted@nd controlled computer
beyond the limits.previously verified must be
justified)| either by performing additional acceptance
testing, ds in Case (1),-for the newly defined limits or
by indeplendently verifying, as in Case (2), all results
that coufld be.affécted by such usage. Justification
should bg provided for judging any results to be unaffected
by the oyt-af-scope usage.
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500 DESIGN VERIFICATION

The purpose of design verification is to provide a confir-
matory check of design adequacy 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
2 ifying i k. and
they have access to the necessary design information.

Design verification for some designs or speeific dgsign
features may be achieved by suitable qualification testing
of a prototype or initial production unit.

Qualification testing may be used in\eombination
other verification methods. For example, it may be
effective to verify that an instrumentation cabin
designed to withstand the fmaximum earthqu
caused vibratory motions-by actually subjectin
cabinet and its associated components to shaker [tests
that correspond tolthese vibratory motions.| The
shaker tests willfiot,"however, verify that the cirquitry
is designed corrnectly or that the component in the
cabinet will pérform 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 modificatiops to
the item are necessary to obtain acceptable performpnce,
the modification should be documented and the [item
modified and retested or otherwise verified to ersure
satisfactory performance.

with
most
et is
ake-
b the

600 CHANGE CONTROL

Design documents should be maintained currept to
ensure their availability to support facility defign,
construction, and operation. However, design chdnges
may be approved without revision to the affected dlocu-
ment(s). When this occurs, procedures should be efstab-
lished to ensure that a determination of the final design or
as-built condition can be made, consistent with the yser’s
needs. Since not all affected documents require revision,
procedures should identify those design documentq that
are subject to revision. Measures may include, but arfe not

401.4 Documentation. Documentation of the
computer program verification activities described
above should be in accordance with Part I, Requirement
3, para. 402.

Table 401.4 summarizes the acceptability of methods
that may be used to meet the requirements of Part I,
Requirement 3, paras. 401(a) and 401(b) for each of
five hypothetical scenarios.

[imited to, Imposing a time [imit for updating the affected
document(s), limiting the number of design changes
allowed to accumulate prior to revising the affected docu-
ment, or providing for a process that continually updates
the affected document(s).

During the operational phase, attention should be given
to system modifications, mechanical and electrical
temporary alterations, and instrument setpoint
changes to ensure that design changes are processed
in accordance with design control requirements.

136
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Table 401.4

PART III, SUBPART 3.1-3.1

Scenarios for Use of Computer Programs in Design Analysis

Scenario

Use of Computer Program
for
Design Analysis (Part I,
Requirement 3, Para. 401)

Design Verification Method
(Part I,
Requirement 3, Section 500)

Acceptable?

Comment

1

Case (1)

Design review, alternate calculation,
or qualification testing

Yes

Satisfies Case (1) and meets
PartI, Requirement 3, paras. 401(a)

and 401(b) through prior
acceptance testing for design

P Case (2) Design review

B Case (2)

[ Case (2)
calculation

3 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

analyses within the agceptance
testing scope.

No Does not satisfy Gase.(1) of Case (2).
The appropriate design ipputs may
be verified; however, a trjistworthy
method.hasnot been usef to verify
results, Additional methofl required
to verify correct solutiorfs for the
applied mathematical m¢del and
physical problem.

Yes Satisfies Case (2) and meefs
Partl, Requirement 3, parfas. 401(a)
and 401(b) through the vprification
method for the current Yerified

design analysis.

Satisfies Case (2) and meefs
Part, Requirement 3, paifas. 401(a)
and 401(b) through the vprification
method for the current {erified
design analysis, provided that the
hand calculation verifies|the
applicability of its mathdmatical
model to the physical prpblem
through textbook referefces,
literature searches, or othler reliable
methods.

Yes Satisfies Case (2) and meefs
Part, Requirement 3, paifas. 401(a)
and 401(b) through the vprification
method for the current Yerified

design analysis.

Proplosed modifications; alterations, and changes may
overlap and may not'be‘installed in the sequence that
they|were designed; therefore, it is incumbent upon
the dlesign organization and plant/facility Owner to
contfol approved (but not installed) design changes to
ensuE‘e that\changes do not conflict with each other.

Whefe.modifications, alterations, or changes must be

700 USE OF REVERSE-ENGINEERING
TECHNIQUES

Reverse-engineering techniques involve examjination of
an item as well as review and analysis of information avail-
able about the item'’s design, design functions, 4nd inter-
faces to enable manufacture (or otherwise facilitate
acquisition) of a replacement item. Risk is inherent in

installed in a particular sequence, the sequence should
be specified. Partial installation of design changes
should be approved by the design organization. Controls
should ensure that documents that are required to
support operation reflect the as-built condition of the
facility. Temporary and permanent repair work and
parts replacement should be reviewed to determine if
these activities constitute design changes.

Assessment of the cumulative effects of individual
changes should be conducted to determine the impact
on the final design.

the application of reverse-engineering techniques as
they are applied in situations where complete, original
design information is not available. Subjecting reverse-
engineered replacement items to the same design
control measures as other replacement items will mitigate
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
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functionality of a design based on reverse-engineering
should be planned, documented, and completed. The
operator of the nuclear facility in which the reverse-engi-
neered replacement item will be installed is responsible
for providing pertinent information to the reverse-engi-
neering entity such as in-situ environmental conditions,
over/under voltage conditions, etc. See section 1000 of
this Subpart for guidance.

ASME NQA-1-2024

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 sich as the following:

800 IN

During|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 design respon-
sibilities may be accomplished in procedures, internal or
external [correspondence, contracts, or other suitable
documents.

CE CUNTRUL

(a) drawings required for facility operation

(b) modification packages

(c) manufacturer operation and maintenahce 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 implem¢nted
should be readily available to the operating organizgtion.

1000 ADDITIONAL GUIDANCE AND
RECOMMENDED READING

EPRI Technical Report 3002011678 (2018, May).
Guidance for the Use of Reverse-Engineering Tefhni-
ques: Revision 1 to EPRI TR-107372. Electric Ppwer
Research Institute.
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SUBPART 3.1-4.1
Implementing Guidance for Part |, Requirement 4:
Procurement Document Control

100

Th
cont
ment

200

Th
perfd
ticab

GENERAL

is Subpart provides nonmandatory guidance on
olling quality assurance requirements in procure-
documents as specified in Part I, Requirement 4.

PROCUREMENT DOCUMENT REVIEW

e review of procurement documents should be
rmed as early in the document preparation as prac-
le. Technical and quality assurance reviews should

PART III, SUBPART 3.1-4.1

301 Design, Construction, and Testing Phases

The following are examples of the items and
procured 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)

services
g phases:

to deter-
ture (i.e.,
eld work

(c) long-lead items such as the nuclear steam supply

1 ¢ h system, process equipment, including major equipment
norma y'be per Ofrme‘{‘ on the procurement documents fabricatidn and test, and high-level waste storgge tanks
prioy to issuance for bid. _ ¢ oh (d) €onstruction of the main structure of thle facility,

Prior to contract award, reviews of changes made y, 144iho structural steel erection and concretg produc-
resulting from bid evaluations or negotiations should tiéty and placement
include conlsllder:i\tlon of the following: _ (e) specific site erection and installation task, such as
(a. applicable provisions described in Part I, piping and mechanical and electrical equipmettt
Reqyirement 4, section 200 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
fn er;tsdsuc n('i ifclgesrmaylisve (fn:; eiintentro trei})r0§url)e- procedures, technical manuals, and computer programs
) en hocu ents or qualily ot the Igl\or service to be (i) services of various consultants to assist in $etting 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 complexity.efa 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  semblies at fuel fabrication plants; chemicals used in fuel

that
that

phase and that should provide items and services
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.

139

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

(24)
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The examples given in paras. 301 and 302 of this
Subpart are not meant to be all inclusive but only indica-
tive of the wide variety of procurements for the above
phases. Similarly, it should be realized that the phases
and types of procurements listed above are not distinct
in scope and timing and that there may be considerable
overlap depending upon the needs of a particular situa-
tion.

400 CA]
ACTIONS

The types of procurements listed in para. 302 of this
Subpart may also be categorized in terms of what is
supplied py the Supplier, e.g., hardware, services, installa-
tion, and| total system supply or combinations thereof.
Such a c3tegorization, wherein the procurement efforts
are grouped by what is supplied, can be of assistance
in identifying the logical steps that should be performed
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 quplity assurance requirements should be compat-
ible with fhe particular type of item or service that is 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 jextent 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 reguirerents—for—the—item:

ASME NQA-1-2024

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-

items should be considered. An item being developdd for
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 Surveillance
Over.Processes and Equipment

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 personnel,
and assurance that prerequisites have been satisfigd.

504 Degree to Which Functional Compliance|Can
Be Demonstrated by Inspection and Test

It may be possible to demonstrate the quality of cgrtain
characteristics of an item by an appropriate inspectipn or
test. In such cases, the in-process control effort may be
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

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

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

Fi
tion

LOGIC CHART

ure 600 of this Subpart provides a pictorial illustra-
pf the logic process described in section 500 of this

§

PART III, SUBPART 3.1-4.1

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 of 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 qus
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
Part I, Requirement’3 do not apply.

(c) The Supplier shall document a quality assurande program
sufficient to cenform to the applicable requirementq of Parts I
and II and to the Purchaser’s technical and adminigtrative re-

lity assur-

t that the
e sections
r does not
bments of

Subpart. This chart illustrates an example for procure- quirements contained in the purchase order and ileferenced
ment of hardware items only; however, a similar logic documents.
flow|can also be used for other types of procurements {d) The Supplier shall submit a description of thpir quality
such|as design, inspection, test, and installation services assurance program (QAP) to the Purchaser with the|Supplier’s
or tofal system supply. It should be noted that this chart is>;* bid response for the Purchaser’s review. Ifthe Suppliey’s descrip-
provjded for guidance and illustration only, and does-iot tion of their QAP has bec?n previously submitted, thie Supplier
necepsarily present all considerations that have (to be shall updgte it or submit a statement that the QAP has not
mad¢ for this type of procurement. changed since the last evalqatlon.Athlrd party (e.g., AME) certi-
ficate recognizing a supplier’'s NQA-1 QAP may be pised upon
evaluation that it satisfies the NQA-1 requirement for having
700 (METHODS OF SPECIFYING QUALITY a documented QAP description. Where the Supplipr holds a
ASSURANCE PROGRAM REQUIREMENTS valid Certificate of Authorization for ASME Boiler anfl Pressure
Vessel Code Section III, the Supplier’s ASME Quality [Assurance
There are various ways in which/the Purchaser can Manual containing a copy of the Certificate of Authorization may
spec]fy and obtain suitable Supplier quality assurance be submitted to satisfy the requirements for a documented QAP
program requirements. Fwo’/of the most prevalent description. The Supplier’s ASME Code Section I11 QA should be
metHods are as follows: supplemented to extend the QAP requirements to othdr activities
(a) Overall Method."Fhe Purchaser may incorporate not covered by the Code as necessary to satisfy the Purchaser’s
into [the procurement documents a complete quality =~ Procurement requirements,
(e) The Purchaser shall evaluate the QAP of the [successful
assurance program standard, such as Part [, and . . . . : . .
. . bidder, including consideration of any relevant third garty certi-
reqz]lre the Supplier to apply the reqllllrements ‘?f the fication that may claim compliance with quality and technical
qualjty assutarice standard as appropriate to the items requirements, and provide comments if modificjtions are
or sqrvices being procured. required. The Supplier should resolve the Purchaser’sjcomments
(b) Unique Order Method. The Purchaser may incorpo- and implement them prior to the start of any work affefted by the

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, Part I, Requirements 1, 2, 3, 5, 6, 16,
17, and 18 could be applied.

141

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

Characteristic

N Establish OA requirements

is safety
related

Qetermine & identify quality
classifications, codes,
& standards as applicable

Design &
quality classifications,

Design or

manufacture
is complex

appropriate to
obtain desired quality

<

codes, & standards have
been established

Utilize established
codes & standards

Supplementary
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-process & final inspection
& test required

e
o

Product has
extensive history

due to history,
standardization,
& complexity of design

or manufacture

Legend

——

<> — Decision
D — Processing

Establish requirements’
for extensive in-process
& final inspection & test

inspection
or test
requiréd

In-process

Yes

Establish suitable
in-process inspection
or test

()o——-l

Establish suitable
final inspection
&/or test

Design or

manufacture
is complex

Yes

Establish requirements
for in-process
& final inspection & test*

In-process
inspection

or test
required

No

|

or
standardization

NOTE (+): Those in-process & final inspections & tests

presently specified in manufacturer’s QC or QA manual.
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inspection or test*
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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).

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.itor 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

(24) 100 GENERAL

This Sybpart provides nonmandatory guidance on the
control jof procurement activities as specified in
Part I, Rqquirement 7.

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
documented 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.

Planning 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 ensure
interfacel compatibility and a uniform approach to the
procurenjent process.

Planning should resultin the document identification of
methods fo be used in procurement activities, seqtience of
actions and milestones indicating the completion 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 proturement sources

(c) bid evaluation-and award

(d) Pufchasereontrol of Supplier performance

(e) verification (surveillance, inspection, or audit)
activitieq by..Purchaser, including notification for hold

organization of the Purchaser, it is desirable to deyelop
interface descriptions and sufficient program procedqures
to control the evaluations and define_résponsibilities.
There are many ways available fortse in evaluating 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 prgduct
that performs satisfactorily in actual use. Informption
evaluated should/include either of the following:

(a) the experience of users of identical or si
products.ef-the prospective Supplier

(b) the Purchaser’s records that have been acchimu-
lated\in connection with previous procurement actions
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 mapage-
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 jon a
similar item or service for evidence of his current capabil-
ities.

ilar

302 Quality Records

Objectively evaluate the Supplier’s current qyality
records supported by documented qualitative and quan-
titative information. This may include review and evplua-
tion of the Supplier’s quality assurance program (%1/“))'

manual, and procedures, as appropriate. When revigwing
quality records, third party QAP certificates should be

and witness yu;uto
(f) control of nonconformances
(g) corrective action
(h) acceptance of item or service
(i) quality assurance records

300 SUPPLIER SELECTION

One method most commonly used to ensure the suit-
ability of Supplier selection is source evaluation prior to
selection. Where the evaluation involves more than one

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
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.
NQA-1, Part IV provides comparisons of some other stan-
dards with NQA-1 to facilitate the evaluation of
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certificates. Certificates issued to standards other than
NQA-1 should be evaluated to understand the differences
in requirements and define actions necessary to address
those differences affecting the purchase. A third party
certificate issued specifying that the supplier’s QAP is
based on NQA-1 should be the most useful as evidence
that it conforms to NQA-1.

303 Facility Survey

PART III, SUBPART 3.1-7.1

602 Control of Changes

Changes to procurement documents should be subject
to the same level of controls utilized for their develop-
ment, except for editorial, price, delivery, or other
minor changes that do not affect technical or quality re-
quirements.

603 In Process Control of Deviations

Evlluate the Supplier’s technical quality capability,
which is determined by a direct evaluation of his facilities
and personnel, and the implementation of his quality
assufance program.

BID EVALUATION

e bid evaluation should consider the following
rmance and schedule considerations, which have
otential to affect the procurement quality:

Supplier’s personnel

Supplier’s production capability

Supplier’s past performance

Supplier’s alternates and exceptions

400

TH
perf
the

(a]

(b)

(c]

(d]

500 |PURCHASER/SUPPLIER COMMUNICATIONS

Dgpending on the complexity or scope of the item or
servilce, the Purchaser may initiate preaward and posta-
ward activities. These activities may take the form of meets
ings|or other communications to establish that the
Supplier understands the procurement requirements;
the iptent of the Purchaser in monitoring and evaluating
the Supplier’s performance; and the planning\and manu-
facturing techniques, tests, inspections, and_processes to
be emhployed by the Supplier in meeting procurement re-
quirements. When Purchaser maetification points,
inclyding hold and witness points;”’are required, they
shou]d be identified at this tinte, The depth and necessity
of prleaward and postaward communication depend on
the yniqueness, complekity, and frequency of procure-
ment{ with the same_Supplier, and past Supplier perfor-
mange for the speeific’items or services covered by the
procpirement docliment.

CONTROL OF CHANGES IN ITEMS OR
SERVICES

600

SUppier-generated Tequests for deviations, cjanges, or
exceptions to procurement documents sllould be
controlled in accordance with para.y702 of this
Subpart. The Purchaser should evaluate the need to main-
tain agreement between the procurement docunjents, and
approved Supplier and Purchaser changes.

700 PRODUCT ACCEPTANCE

The methods used in-the nuclear industry to
item or service fromd Supplier are source verification,
receiving inspection, Supplier Certificate of Conformance,
postinstallatign tésting at the end-use nuclear faility site,
or a combihation thereof.

pccept an

701 Source Verification

fa) Acceptance by source verification may| be most
desirable when the item or service is one of the following:

(1) vital to plant safety

(2) difficult to verify quality characteris|
delivery

(3) complex in design, manufacture, and fest

(b) Source verification may not be necessarywhen the
quality of the item can be verified by review of teqt reports,
inspections upon receipt, or other means.

(c) The source verification activities may include the
following checks:

(1) Documentation has been submitted as
and provides verification of approvals, materia
ble inspections, and tests.

(2) Fabrication procedures and processes have been
approved and complied with and the applicable|qualifica-
tions, process records, and certifications are ayailable.

(3) Components and assemblies have been
inspected, examined, and tested as required angl applica-
ble inspection, test, and certification records are pvailable.

(4) Nonconformances have been disposifioned as

tics after

required
, applica-

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.

145

Tequired:

(5) Components and assemblies are cleaned,
preserved, packed, and identified in accordance with
specified requirements.

702 Receiving Inspection

Acceptance solely by receiving inspection should be
considered only when the items or services are as follows:

(a) relatively simple or standard in design, manufac-
ture, and test

(24)
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(b) adaptable to standard or automated inspections
and/or tests of the end product to verify quality charac-
teristics after delivery

(c) such that receiving inspection does not require
operations that could adversely affect the integrity, func-
tion, or cleanness of the item

703 Certificate of Conformance

In certain procurement actions that do not involve

ASME NQA-1-2024

(a) procedures for detection and prevention of coun-
terfeit and fraudulent items
(b) instructing staff on the issue of counterfeitand frau-
dulent items and providing information on incidents of
suspected counterfeit items that have been received or
experienced by others
(c) purchasing items directly from the manufacturer or
an authorized manufacturer’s distributor/representative
(1) confirming with the manufacturer or via other

source verification 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
Conformpnce stating that the specified requirements
have been met. However, specific supplemental documen-
tation, sych as material certificates or reports of tests
performed, may be required by procurement documents.
Acceptanfe by this method is satisfactory when the item or
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 testing is satisfactory
when pefformed following the accomplishment of at
least one| of the preceding methods and when

(a) it ik difficult to verify the quality characteristics of
the item without it being installed and in use

(b) thgitem requires an integrated system checkout or
test with pther items to verify its quality characteristics-or

rmining Authenticity

Measu
the risk
include

es to ensure products are authentic and reduce
bf introducing counterfeit or/fraudulent items

mdependent medins tndt tne 1tem Supplier Is CLlI'I',I'ltly
authorized by the manufacturer for the scope)of|type
of item to be provided

(2) requiring additional receipt inspectioh for jtems
being procured from a source other than.,the item njanu-
facturer or the manufacturer’s authorized distribjitor/
representative

(d) inspecting items upon receipt for signs of pote
counterfeiting or fraud. Inspections should includ
following checks for indieations that the item ma
be authentic:

(1) nameplates,(labels, and tags for signs of a
tion, which can be’an indication that items may n
authentic

(2) obyvious attempts at beautification

(3) cevidence of hand-tool marks on fastener;
other parts of an assembly

(4) use of dissimilar parts in the same applic3

(5) poor fit between assembled items

(6) evidence of handmade parts

(7) software identifiers, such as version nun
that do not match

(e) processing of returned items, including
following:

(1) inspection and screening for authenticity

(2) rejecting returns of items in quantities gr
than those originally purchased by the customer

(f) when anitem suspected of being counterfeit or
dulent is identified, measures including segregatior
control of the suspect item as nonconforming matg

ntial
b the
y not
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rial
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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 Part I, Requirement 10.

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 thelaq
method it should be performed by per§onnel
notdirectly responsible for performing the’procg
tion consistent with Part I, Requirement 10, se

300 IN-SERVICE INSPECTION

Inspection methods sheuld’be established and
to verify that the charagcteristics of an item co
remain within spégified limits. Inspection
should include evaluations of performance cap
essential emefgernicy 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
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SUBPART 3.1-15.1
Implementing Guidance for Part |, Requirement 15:
Control of Nonconforming Items

100 GENERAL

This Spbpart provides nonmandatory guidance on
control [of nonconforming items as specified in
Part I, Rgquirement 15. The guidance in this Subpart is
limited t¢ nonconforming items (e.g., material, parts, or
componepts). Figure 100 of this Subpart depicts a repre-
sentativelnonconforming item process as described in this
Subpart.

Nonconpforming 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|otherwise specified in the governing procedure
or instrugtion, an item should no longer be considered in-
process When it is presented to the entity responsible for
performipg independent inspection or there is no means
by whichf the requirement(s) of the item can be‘net.

As maiptenance consists of actions necessary-to main-
tain or reftore an item to acceptable conditions, degrada-
tions, dis¢repancies, and failures of an item(s) discovered
during tHe performance of maintenance activities at an
operating nuclear facility should be controlled and docu-
mented Ry Part II, Subpart 2.18.

201 Valjdation

Methodls for identifying nonconforming items are iden-
tified as described, in Part I, Requirement 15. Noncon-
forming |tems_should be evaluated for validity by the
appropripte @uthority(ies) under the quality program.
If the basis\for a nonconformance is determined to be

zations, and others who may be impacted by the nofcon-
forming condition. Although an evaluation of extent of
condition is not required by Part I, \Requirement 15,
Part I, Requirement 16 applies te\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 individGalitem may proceed aftdr the
requirements of Part |, Requirement 15 have been $atis-
fied; cause evaluationand corrective action as descrifjed 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-
latton, or use of nonconforming items.

400 DISPOSITION

401 Allowable Use and Documentation of
Preapproved Reject or Rework Process

Some construction, manufacturing, and fabricftion
activities may result in the identification of typical
nonconforming items. These nonconforming items| may
be corrected as part of preapproved work-control
processes that implement appropriate quality assugance
requirements. These processes (e.g., procedures and fork
instructions) should include requirements for identifying,
documenting, and either reworking or rejecting, as appro-
priate, these nonconforming items as part of the work
process in a manner that permits evaluation or trending
on a periodic basis. (See Part III, Subpart 3.1-16.1, jpara.
309 for further guidance on trend analysis.)

1A LL £ H

invalid, the originator should be notified.

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-

(U) V‘V IITIT d TTUITICUIITUT ITIAdIICT IS ldclltlflcd aud u:jc\,ted
within an approved work process, the procedures or 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
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Figure 100
Nonconforming Item Process Chart
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completing the rework. The work process should docu-
ment rework and evaluation of the process to the accep-
tance 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 assurance re-
quirements:

(1) welds with unsatisfactory inspection or nondes-
tructive examination results to predetermined criteria
that can peT ' ' [ Ta preappr
welding process (e.g., in such situations as excessive
undercut| undersized weld, linear indication, lack of pene-
tration, alrc strikes, or scratches)

(2) fabricated components with unacceptable
dimensional inspection results that can be reworked in
accordanfge with a preapproved work process

(3) $urfaces with improper preparation for coating
applicatipn identified within the process that can be
recoated jin accordance with a preapproved work process

(4) parts with unacceptable cleanliness inspection
results that can be reworked within a preapproved
work prdcess

(5) ¢quipment with conditions or problems identi-
fied duripg tests (equipment functional and preopera-
tional tegting problems) that can be corrected within
the appr¢ved test plan

In casep where in-process correction fails to restore the
item to thie acceptance standards, the nonconforming item
should Ye identified and processed as described in
para. 407 of this Subpart.

Ked OI'da c W

402 Disposition Control, Documentation, and
Closure

Nonco
of the pre
in para. 4

forming items that cannot be corgected as part
approved reject or rework proeess as described
01 of this Subpart should be decumented, e.g.,

ASME NQA-1-2024

Nonconformance 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):

V

d del O O O

(b) Describe the nonconformance.

(c) Reference the requirement that was netymet

(d) Name the identifier and the date identified.

(e) Authenticate the validation of the nonconform
by an appropriate authority.

(f) Describe the means of segregation.

(g) Evaluate the contractual reporting requirem

(h) Propose a disposition.ofithe nonconformance
use-as-is, repair, rework, ‘reject).

(i) Forrepairorreworkdispositions, describe the
process or instructionis'to be performed.

(j) For a repair/or use-as-is disposition, a techpical
justification including applicable design control meagures
should be developed, documented, and authenticat¢d by
the responsible organization.

(k) Approve and authenticate the disposition b
responsible organization(s).

{l) Once the item has been reworked or repaired,
ment and authenticate the results of the reexamined

(m) For use-as-is or repair dispositions, update
authenticate appropriate records, e.g., as built dray
and design documents.

(n) Authenticate the verification of closure activ

Once the authentication of a valid nonconformar
documented, the document should be controlled

protected.

ance
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(i-e.,
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SUBPART 3.1-16.1
Implementing Guidance for Part |, Requirement 16:
Corrective Action

100 (GENERAL

This Subpart provides nonmandatory guidance on
corrective action as specified in Part I, Requirement
16. While conditions adverse to quality are required to
be identified promptly and corrected as soon as practic-
able,|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

Corrective action activities should'be documented in a
manper that permits the review, ¥erification of implemen-
tatiop, and verification of effectiyeness of these activities.

300

Th
elem
Subp
as dé

BASIC CORRECTIVE ACTION ELEMENTS

is section provides additional guidance on the basic
ents of corrective action processes. Figure 300 of this
art depicts arepresentative corrective action process
scribed\in sections 300 and 400 of this Subpart.

301 (Identification and Documentation

The extent of the condition may be identified b
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.

y internal

302 Classification

302.1 Criteria)for classifying conditions and trends
adverse to quality as to significance should be egtablished
and, as asminimum, as conditions adverse to quality and
significant' conditions adverse to quality. Class]fying the
conditions should consider the following:

{a) impact on health and safety of the public
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
and the consequence of recurrence, as well as thd
ship or similarity between different adverse c
and causes

(e) the extent to which the adverse conditior
may apply to and impact other items or activitig
the specific occurrence or work in progress

workers,

fo quality
relation-
bnditions

or cause
s beyond

ed under
ording to
imples of
in condi-

302.2 Conditions adverse to quality identif;
para. 301 of this Subpart should be classified acd
significance using the established criteria. Ex3
conditions that may be significant under certd
tions include

(a) deficiencies in design, manufacturing, con
testing, or process requiring substantial rework,
replacement

struction,
repair, or

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.

151

(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 302.1(d) of this
Subpart

(d) the loss of essential data
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Figure 300
Corrective Action Process Chart
301
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Not review
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Legend:

CA = corrective action

CAQ = condition adverse to quality

EOC = extent of condition

SCAQ = significant condition adverse to quality
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(e) repeated failures to implement approved proce-
dures, quality program documents, or technical require-
ments documents

303 Report to Management

Significant conditions adverse to quality should be
promptly reported to appropriate levels of management.

304 Cause Determination

PART III, SUBPART 3.1-16.1

taken to preclude recurrence of significant conditions
adverse to quality may include studies, simulations, inves-
tigations, experimentations, trending, and personnel
interviews. The analysis and identified actions should
be documented 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

Th
root
shot
actig
and

e cause(s) (including apparent, contributing, and
causes based on the significance of the condition)
ld be identified and used to determine the
n(s) necessary to correct the condition reported
breclude recurrence. Causes, corrective action(s),
and follow-up action(s) should be documented.

Capse analysis should be conducted and may include
appdrent, contributing, and root causes based on the
significance of the condition. An extent of condition
shou]d be performed, and the impact of such conditions
on c¢mpleted and/or related items and activities should
be eyaluated. The causes, corrective action(s), and follow-
up agtion(s) should be documented.

Atla minimum, methods and measures should be devel-
oped for determining the root cause(s) of significant
condjitions adverse to quality. Typical root cause cate-
gorigs 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
perfgrming work

(e} equipment or processing malfunction,xinadequacy,
or miisuse

(f)| inappropriate, self-imposed requirements or accep-
tancg criteria

(g] unrealistic schedules that(adversely impact safety
or qyality

(h] worker fatigue

(i)| latent organizatiofial)or equipment issues

(j)| safety culture impacts
305 |Corrective. Action Plan

The remedial action(s) should be determined, docu-
mented,cand’ promptly implemented. The overall roles
and fesponsibilities for implementation of corrective

recurrence

306 Verification of Implementation

. Correc-
rified as
ignificant
preclude
L comple-
Fified due
hinization,
unication
Compen-
hd imple-
ed under

Corrective action status should belmonitore
tive action and implementation should be v¢
complete only when the actions to-correct the s
condition adverse to quality, fitcluding actions tg
recurrence, are complete dnddocumented. Whe
tion of corrective actipnicannot be promptly ve
to an extended delay,from the responsible org
modification of the original schedule and comm|
to the affected organization(s) should be made.
satory (intetiim) measures may be identified a
mented €0 allow for work activities to proce
controlled conditions.

307 Effectiveness Review

hction for
Ctiveness
hould be
ken have
rrective
is should
addition,
bnt atten-

After verification of completion of corrective
significant conditions adverse to quality, effe
reviews, surveillance, or supplemental audits 1
performed to determine whether actions ta
been and continue to be effective. When ¢
actions have not been effective, further analys
be performed to identify and correct the cause. In
the problem should receive escalated managem
tion.

308 Closure

After the corrective action(s) have been impl
the corrective action(s) should be closed. For s
conditions adverse to quality, closure should
until after corrective action(s) have been de
tobe effective in accordance with para. 307 of thi

emented,
ignificant
ot occur
fermined
E Subpart.

309 Trend Analysis

Conditions adverse to quality should be revieved peri-

actions should be identified and documented. FOT Signifi-
cant conditions adverse to quality, action(s) necessary to
eliminate the cause(s) should be implemented to preclude
recurrence.

Where corrective or preventive measures have already
been completed to address conditions adverse to quality,
based on design, nonconformance, or audit program
elements, further action is not required unless the condi-
tions are judged to be significant or are determined to be
ineffective. The analysis to determine the action(s) to be

153

odically to determine the existence of adverse trends and
repeat occurrences. Trends should be evaluated in a
manner and at a frequency that ensures that significant
adverse trends are identified promptly and evaluated in
accordance with para. 301 of this Subpart.
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400 MANAGEMENT INVOLVEMENT 500 PROCESS CHART

Appropriate levels of management should be involved Figure 300 of this Subpart depicts the flow of activities
in the corrective action process, and their roles and through the basic elements described in sections 300 and
responsibilities should be documented. 400 of this Subpart. The logic process illustrates a typical

corrective action program and is provided for guidance
and illustration only.
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SUBPART 3.1-16.2
Implementing Guidance for Part |, Requirement 16:
Trend Analysis

100 (GENERAL

This Subpart provides nonmandatory guidance on
trenfl analysis of conditions adverse to quality and
othef indications of quality. This guidance intends to
aid in the prompt identification and correction of condi-
tiong adverse to quality that may not be readily apparent
withput a more thorough analysis. The guidance includes
information on data collection methods, cause coding,
trenfl thresholds, analysis frequency, reporting, and
actions to address adverse trends. This guidance is not
related to identifying metrics, collecting performance
datajand determining trends related to process improve-
ments in manufacturing or system performance.

Implementation of a process to evaluate assessment
repdrts, issues, and conditions adverse to quality
incr¢ases the probability of identifying conditions
advefse to quality that otherwise may remain undiscov:
ered

200 |DEFINITIONS

THhle following terms are used in this Subpart.

advefse trend: conditions adverse to‘quality that are of a
repetitive nature and/or numbep-that exceeds an estab-
lishef criteria or threshold, taking-into consideration time
framps and significance levels..General examples include

(a)] recurring conditions.adverse to quality that appear
to be|related to a common.cause, or are of a like nature and
are ifentified in multiple work activities

(b] increasing humber of conditions adverse to quality
that fare not expected because of new or special work
progframs ofinCreased quality verification activities

(c] cofiditions adverse to quality that are of a program-
matif nature and apparently not limited to a specific orga-

trend analysis: a process to detect recurrence of cpnditions
adverse to quality, as well as the relationship or fimilarity
between different conditions in.order to assur¢ adverse
trends that could result in a significant conditioh adverse
to quality are identified and“evaluated for appropriate
correction (NEI 08-02).

300 TRENDING PROGRAM

A trending program should be developed and imple-
mented toddentify adverse trends or issues s|gnificant
to quality/(stch as repetitive failures or procgss weak-
nesse$)nThis review should be conducted td identify
generie issues and vulnerabilities before signifidant prob-
lefns result. Management personnel responsible for the
work activities should be responsible for idertification
of thresholds for trending to determine the presence of
adverse trends, repetitive failures, process wepknesses,
or other indicators of extent of cause or dondition
beyond the immediate problem identified. Tq identify
patterns that warrant broad corrective actions) trending
could also be accomplished using detailed codeqd and data
analysis techniques for certain work processed.

Adverse trends should be reported to marjagement
responsible for the work process and docunjented in
accordance with the organization’s correctiye action
program. Management should provide oversight of the
trending process to assure the process is propefly imple-
mented. Each organization that implements a|trending
program should develop process that addr¢sses the
following basic elements:

(a) Determine what quality data to collect a))d how to
collect it.

(b) Using an organization-specific definition|of trend,
create thresholds or minimum/maximum vallues 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

ASME NQA-1-2024

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

The organizations responsible for trend analysis should
take the following steps to develop a trending program:
(a) Determine the data to be trended. First determine
what dafa are available by taking into consideration

Although raw information from these sources\¢gn be
for-
more

ensure tndtine codes used are supporteda by tie lssuefata.

used in the trending process, providing additional i
mation to aid in sorting the issues could gesult in a

) ) i e ) effective and efficient trend analysis process.| The
benchmafking, or consulting with other similar organiza- following additional sorting categorjes Should be consid-
tions/entfities to identify potential data to collect. ered:

(b) ldgntify data sources. Typical sources used in trend (a) organization

analy51_s processes are COH-dltIOI’lS- adverse to quality, such (b) process/procedure

as audit findings, corrective action reports, nonconfor- (c) locations

mance rgports, occurrences, and supplier issues. Other (d) dates/times

sources [that may not specifically identify adverse

quality items but could provide early indication of poten-

tial issugs or future issues include independent and 500 TREND ANALYSIS PROCESS

managenment assessment reports, work travelers, soft- 501 Graded Approach to Trending

ware troyblelogs,and/or periodic reports to management

(e.g., progress reports where information is provided to One type’or technique of trending may not be praftical

managenjent on impediments to completing tasks). for alk¢enditions or organizations. Therefore, a thoughtful
(1) Although corrective action reports and noncon- approach to trending, which takes into consideratign re-

formancdreports typically provide specificdataonitemor . cfquirements and/or industry best practices, should be

conditior] and may provide cause information, additional -\~ implemented by each organization performing trend

backgroynd information might need to be researched) analysis. Organizations developing a trend anallysis

Additionpl information such as location, organization,  program should consider a graded approach|that

event off issue codes, and/or cause codes,~can be considers risk as related to the formality of trend anglysis

helpful |n sorting and evaluating information for performance, the identification of trends, and actionsjto be

trends. If|this information is not available in a‘deficiency =~ taken when potential and adverse trends are foungl.

database|(or similar), then a more detailed review of the .

deficiencf reports is needed to collectthis data for usein 202 Trend Analysis Staff and Teams

trending. Analysts performing trending should have approgriate
(2) plthough the primary driyer for trend analysisis  training and skills. In addition to understanding the

for the discovery of adverse trends, review of data and the trending process and procedures, personnel performing

identification of potential positive trends may aid in deter- trending should have an understanding of the data being

mining cprrective action<effectiveness. trended, corrective action processes, and cause-anglysis
(3) Traditionally, trend data is based on audit find-  technjques. Skills or training in statistics and Six Sigma

ings, corfrective @etion reports, and nonconformance processes may be useful.

reports. The review of assessment reports and similar

reports may_identify data that could be potential 503 Data Sorting and Categorization

issues, suchias 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-

156

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

PART I1I, SUBPART 3.1-16.2

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
notoverly rely on cause and event codes. Human-involved
cognitive analysis should be an important aspect of
trending.

perf rmdnce (errectvenessj I 4 Single polint ol time
comlared to the past, and to project future performance.
Using a trend chart, the analyst could determine the
impdct of actions taken and whether corrective actions
are effective. In evaluating trend charts, one must consider
what variables may affect the number of events identified.
If thg definition of the event is changed or an activity has
been|added to increase the likelihood of identification and
reporting, the trend results would be affected.

(c] A bar chart that displays trends by frequency or
quaritity, in descending order, would identify the most
frequent defects. This chart-type would be used to identify
whether the Pareto principle is evident in the data. A
Parefo chart would be used to graphically summarize
and fisplay the relative importance of the differences
betwleen groups of data. In a Pareto chart, the analyst
would graph the number of items (events, causes
codss, facilities/operations/organizations) within a
chosgn grouping. Pareto charts could be used to visually
displpy the major contributor to a grouping and help iden
tify greas for further analysis.

(d] The data should then be reviewed to determine the
pres¢nce of adverse or potential trends including
(1) repetitive issues, when taken collectively,

(-a) indicate a programmatic failure to properly
bment the quality assurance pregram

(-b) may be precursors for(a significant technical
ency or problem

(-c) may reduce the margin of safety;

(-d) indicate programmatic and/or systemic
s or undesirable business risk
[2) recurrences of an event, failure, problem, or
rse condition that involves similar tasks, causes,
or corrective actions that are significant in nature
or are criticalto'the success of the activity as determined
by nmjanagement, including programmatic or systemic
condjitions

impl

defic

issue

adve
and

504 Trend Significance Analysis

Although analysts may identify adverse or
trends as a result of their data reviews, det
the significance of the identified tsends is imp
help management, and those responsible for g
action plans, to focus the appropriate resourc
identified adverse or petential trend. Adver
should be reported to-mranagement responsible for the
work process and dogumented in accordance|with the
organization’s corrective action program. Manjagement
should provide‘eversight of the trending process to
assure theprocess is properly implemented.

[potential
ermining
ortant to
orrective
bs on the
e trends

600 TREND REPORTING
601 Report Content

Identification of the minimum information to
trend reports is important for the long-term con
of the trending process. Information on the datal
process used to determine trends, and gene
(trend determination rationale) on the results o
is important and should be included in trend r
that future trend analysts have a base to unders
trend analysis. Minimum information should in
data used in the trend analysis, identification of]
trends, identification of confirmed trends, and i
tion of conditions adverse to quality generated ¢
of trending. Identification of information that
further investigation or continued monitorin
also be considered.

nclude in
tinuation
used, the
ral notes
f analysis
eports so
tand past
clude the
potential
dentifica-
s aresult
warrants
g should

602 Reporting Frequency

The frequency of analysis and reporting should be
based on the size of the organization and the| quantity

of documented conditions adverse to quality of noncon-

(3) dll ulldLLU}JLd‘UIU Ul ulldtbil d‘UlC pPdaticril (C.s.,
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
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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 [, 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.

ASME NQA-1-2024

EFCOG Guidance Document (2008, April 8). Contractor
Guide for Performance Analysis, Rev 0. Energy Facility
Contractor's Group.

EFCOG Guidance Document (2011, February 1). Develop-
ment and Use of Leading Indicators. Energy Facility
Contractor's Group.

INPO 09-011 (2009, September). Achieving Excellence in
Performance Improvement. Institute of Nuclear Power
Operations.

[ NET08-02, Rev. 37 CorTective Action Processes tor]New
800 REFERENCES AND RECOMMENDED READING Nuclear Power Plants During Construction~Nuglear
- Energy Institute.
DOE G 12p.1-5. Guidelines for Performance Measurement. NSAC 119 (1998, June 30). Guidelines for Analyzing and
U:S. Dgpartment of Energy. Trending Incidents in Nuclear Power. Plants. Elgctric
DOE G 2B1.1-2. Occurrence Reporting Causal Analysis 8 )

Guide. |U.S. Department of Energy.

Power Research Institute.
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PART III, SUBPART 3.1-17.1

SUBPART 3.1-17.1
Implementing Guidance for Part |, Requirement 17:
Quality Assurance Records

100 (GENERAL

This Subpart provides nonmandatory guidance on
recofrds as specified in Part I, Requirement 17 for
records thatare generated and maintained in an electronic
fornjat as addressed in Subpart 2.17. Management
controls should address how records are identified, gener-
ated,authenticated, stored, maintained, and retained per
an eptablished records program. Organizations that
genefate and maintain quality assurance records in an
electfonic format should develop controls and associated
procedures that address the unique capabilities and re-
quirgments of this technology. See Part III, Subpart
3.1-17.2 for electronic record processing guidance.

101 |Generation of Records

Ddcuments produced in or transformed to electronic
format should be processed in accordance with
Part[ll, Subparts 2.7 and 2.17. Documents that are.désig-
natedl to become records should be legible, accufrate, and
comjpleted appropriate to the work accomplished so that
they|can be read, understood, and traceable/to the asso-
ciatef items or activities. Documents preduced in or trans-
fornmjed to electronic format should be processed in
accordance with a defined process with software
mee(iling quality assurance requirements commensurate
with|the software use.

Elgctronic records systems may be used to index and
storq electronic records: but is not limited to electronic
metddata. The reeerds system content may contain an
image in a sustainable format, e.g., Tagged Image
Fornpat (TIF),/Portable Document Format (PDF), or an
electronictaddress of the location where the image is
storgd. Controls should be in place to ensure that the
recotd_System is maintained

If initials or codes are used for identificatign, then a
system should be established to ensure tracepbility to
the authenticating individual. or~organizatlion. The
records program should provide’methods for jauthenti-
cating copies of original records when the| original
record is contaminated_orlest and a copy of the original
record is available.

103 Indexing

A cataloging scheme should be developed that is an
index of snfermation about each record that will aid in
retrieval of the record and associated relevant jretention
infotmation. The indexing can take many forms, fincluding
directories or listings. Indices should identify pummary
information for the records, such as the agsociated
item or activity, title or description, originating individual
or organization, retention period (lifetime or npnperma-
nent), location, and the media used for retertion. For
nonpermanent records, the period of retentidn should
be defined.

104 Corrected Information in Records

When records are corrected, corrections should include
the date and identification of the person authprized to
issue such corrections.

105 Storage

A written storage procedure should be pregared and
responsibility assigned for the implementing pfocedure.
Storage procedures are suggested that include

(a) adescription of the storage facility and/orfelectron-
ic records system

(b) the filing methodology to be used

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.

fe}—a-method-forverifingthattherecordsredeived are
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 governingaccess 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
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(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-

ASME NQA-1-2024

(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-

tions

(c) manufacturer’s recommendations on storage

(d) mdasures to preclude the entry of unauthorized
personngl into the records system or storage area for
protectipn from larceny or vandalism may include
access lists, locked entry, attendant security, or a combi-
nation of| these measures

(e) mdasures for replacement restoration, or substitu-
tion of lgst or damaged records

(f) inspections of records to detect deterioration and
ensure systainability
107 Facjlities and Containers

Currerjt industry practices identify the use of two
methods |of providing storage facilities, single or dual.

(a) Single Facilities and Containers. NFPA-232 provides
a set of methods that may be used for the storage of
records Jin vaults, file rooms, or records protection
containers. Where file rooms are used, an exception to
NFPA-23p should be applied to permit forced air circula-
tion syst¢m to be used, provided it is dampered in accef-
dance with the room rating.

(b) D4yal Facilities. If storage at dual facilities foreither
physical pr electronic records is provided, the ‘establish-
ment of dufficiently remote storage facilitiés depends on
the type ¢f hazard, such as earthquakes; fires, tornadoes,
loss of pgwer, etc., and the probability for occurrence of
these hazards.

108 Retfieval

A key function of a régords system is to ensure that
records|are retrievable through their life cycle.
Records maintainedat a Supplier’s facility or other loca-
tion shoyld be accessible to the Owner, Purchaser, or a
designatgd alternate.

ments are met and in accordance with the nedords
program, which should contain a record retention’s¢hed-
ule, procedural guidance for obtaining finalydispodition
approvals, and final record dispositioh, mechanfisms
commensurate with the actual recoefrds index| and
computer program used.

The records program should have'a means to sus
the destruction of specified information in the case of]
seeable, pending, or actual litigation or government i
tigation, commonly referredto as a legal or litigation

A process should bé established to destroy recor
document required approvals, such as department oy
legal reviews, business needs, and the destruction.

pend
fore-
(ves-
hold.
ds to
vner,

200 LIST-OF TYPICAL LIFETIME RECORDS

Thefollowing is a list of typical lifetime records |cate-
gories and example record types or titles containing infor-
mation meeting Part I, Requirement 17. Other records are
also listed in Part I sections. The nomenclature of these
may vary.

201 Design and Safety Basis Records

(a) applicable codes and standards used in desi

(b) computer programs or corresponding math
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 reportf

(1) stress reports for code items

(m) systems descriptions

4
ema-

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:

160

(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

PART III, SUBPART 3.1-17.1

(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
0]
)
()
(i)
0)
(k
0]
(m
(n)
(o

204

heat treatment records

location of weld filler material

major defect repair records

nonconformance reports

performance test procedure and results records

pipe and fitting location report

pressure test results (hydrostatic or pneumatic)

NDE final results or review/evaluation results
welding procedures

welder qualification reports

certified material test report

Installation Construction Records

204.1 Civil

(q]

and
(c]
d
(e}
0]
(9)
test
(h]
(i
0)

check-off sheets for tendon installation

concrete design mix reports, cylinder test reports,
Charts

concrete placement records

inspection reports for channel pressure tests
material property reports

pile drive log and load test reports

procedure for containment vessel pressure proof
ind leak rate tests and results

reports for periodic tendon inspection and testing
subsurface investigation results

embed as-builts

204.2 Welding

(a]
(b
(c]
(d]
(e
0]
(9
(h

test results

heat treatment«records

NDE procedures

material property records

NDE firfal\results or review/evaluation results
weld.location diagrams

weld procedures

welding qualification

(c) relay test procedures
(d) voltage breakdown test results on liquid i

204.5 General

(a) as-built drawings and recofds

(b) final inspection reports.and-releases

(c) nonconformance reports, causal anal
trending

(d) specifications andudrawings

(e) construction records

205 Preoperational and Start-Up Test Re

(a) power/source procedures and results
(b) final system adjustment data
(e)-pressure test results (hydrostatic or pnd

nsulation

ysis, and

cords

umatic)

(d) " initial start-up heat procedures and results

(e) initial reactor/facility loading data, test pr
and results

(f) instrument AC system and inverter test pr
and reports

(g) on-site emergency power source energizi
dures and test reports

(h) facility load ramp change data

(i) facility load step change data

(j) power transmission substation test proce
results

(k) preoperational test procedures and resu

(1) primary and secondary auxiliary power t¢
dures and results

(m) reactor/facility protection system tests a

(n) start-up logs

(o) start-up test procedures and results

(p) station battery and DC power distriby
procedures and reports

(q) water chemistry report

bcedures,
ocedures

hg proce-

lures and

lts
st proce-

hd results

tion test

206 OperationRecords

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

0

pipe and fitting location reports

(g) pipe hanger and restraint data

(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 re

cords

(e) facility radiation and contamination survey results

161
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(f) rad

radiation

iation exposure records for individuals entering
control areas

(g) records of gaseous and liquid radioactive material
released to the environs
(h) records of transient or operational cycles for those

facility co
sients or
(i) tra

members

mponents designed for alimited number of tran-
cycles

ining and qualification records for current
of the facility-operating staff

ASME NQA-1-2024

(w) fire protection records

(x) nonconformance/corrective action reports
(y) facility equipment operations instructions
(z) emergency plan and procedures

(aa) quality assurance and quality control 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

(j) in-3
(k) req
procedur
ments
() sur
required
(m) re
(n) ch;
(o) loyf
(p) seq
(q) req
source m
(r) log
each pow
(s) red
tions, rep
tures, sys
(t) wa
(u) op
(v) eve

ervite IMSpection Tecords
ords of reviews performed for changes made to
s or equipment, or reviews of tests and experi-

veillance activities, inspections, and calibrations
by the technical specifications records

cords of reactor/facility tests and experiments
inges made to operating procedures

V-level radioactive waste shipments records
led source leak test results

ords of annual physical inventory of all sealed
aterial

5 of facility operation covering time interval at
er level

prds and logs of maintenance activities, inspec-
air, and replacement of principal items of struc-
tems, and components

er chemistry reports

brational, shift supervisor, and control room logs
nt reports

a5 TequiTed by Teguiations
(dd) annual environmental operating report
(ee) annual facility operating plan
(ff) records to support licensing conditiofis su
safeguards and special nuclear material accountab
(gg) results for in-use testing

207 Decommissioning and/Destruction

(a) radiological survey-results prior and dy
destruction

(b) waste container.inspection and test reports

(c) waste packing‘inspection results

(d) nondestractive assay results for processed W

(e) nonconformance reports

(f) wasteform documentation and compliance cg
cation

(g)~Waste labeling and tracking

(h)" waste management record

th as

lity

j=n

ring

aste

rtifi-

162


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

ASME NQA-1-2024

PART I1I, SUBPART 3.1-17.2

SUBPART 3.1-17.2
Implementing Guidance for Part |, Requirement 17:
Quality Assurance Records, Electronic Records

100 (GENERAL

This Subpart provides nonmandatory guidance on
records, as specified in Part I, Requirement 17 that are
generated and maintained in an electronic format, as
addrpssed in Part II, Subpart 2.17.

Organizations that generate and maintain quality assur-
ance| records in an electronic format should develop
contfols and associated procedures that address the
unigpie capabilities and requirements of this technology.
Electronic record controls should address how electronic
records are identified, generated, authenticated, stored,
and maintained per the required retention schedule.
Part lII, Subpart 3.1-17.1 also includes standard record
processes that apply to all records regardless of format
or nledium and should be used in conjunction with
this Subpart.l,2

101 |Definitions

The following definitions are provided to“énsure a
uniform understanding of unique terms das-they are
used|in this Subpart.

electronic signature: an electronicesound, symbol, or
process, attached to or logically associated with a contract
or otherrecords and executed or adopted by a person with
the iptent to sign the record!

sustdinable format: computer program file format that
meefs as many of thefollowing criteria as possible:

(a] publicly and ©penly documented

(b) nonproprietary

(c)} widespread use

(d) self-documenting

(e] can-be opened, read, and accessed with readily
availpblétools

200 AUTHENTICATION OF RECORDS

Provisions for the authentication,of electronic records
should provide for the use of aGtomated systems for the
identification and signature recognition of the personnel
performing the record authentication.

201 Electronic Signatures

If electronic cedes or user account information (e.g.,
username add password) is used for identffication,
controls should be established to ensure tracdability to
the authenticating individual or organization. Cpnsidera-
tion,should be given to periodically requiring the estab-
lishment of new user passwords. Metjods for
duthenticating electronic records should meet dpplicable
regulations and laws, such as the U.S. eSIGN 1 w,? with
electronic methods documented in applicable grocesses.

Electronic signatures based on biometrics shoyild have a
documented process to associate the initial iometric
capture to the individual.

Electronic signatures that are not based on bjometrics
should employ at least two distinct verificatioh compo-
nents, such as user identification and password. Electronic
signatures based upon biometrics should be controlled to
ensure that they cannot be used by anyone othet than the
legitimate owners.

Digital signatures with public/private key tdchnology
are acceptable. Appropriate digital signature dertificate
authority use, unique user identification, infprmation
technology infrastructure, and file security cdntrols to
invalidate signature on change of file content are|required.

The integrity of the records in the new system|or media
should be verified. It is recommended that alot easily

alterable format be used to ensure that the|content,
context, and structure are maintained consistantly with

(f) longevity of use and support is favorable

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.

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.

Electronic data designated to be records should be
traceable o i i iviti
This can e accomplished by developing a naming scheme
for both the electronic data itself and the media (e.g, file
folders annd CDs) that are used to store the electronic data.

301 Ele

The elg
database
create an
ic record|

Contro
records S
record c(

(a) Th
in a sust

(b) Th
such as
fields. THh
in the d4
the file 1
scans) o
content

(c) Th
properly
readable

Electrg
controls
mail shoy
nator, re
tion contg
are accef
mail sys
changes.
the same
supplemg

rtronic Records Systems

ctronic records system consists of an electronic
and digital repository with the functionality to
l maintain human-readable, formatted electron-
5 and metadata.
s should be in place to ensure that the electronic
ystem establishes and maintains the electronic
ntent, context, and structure.
e content is the digital file (image, text, graphics)
inable format.
e context is the metadata held within the file,
he actual file properties, data fields, or tagged
e record file context may also be represented
tabase table properties as data fields when
hcks the rich metadata structure (e.g., image
I the records system does not have robust
earching capabilities.
e structure is the file functionality needed to
convey the content and context intoza human-
form and format.
nic mail may be used as a qualityirecord if the
brovided in this Subpart are utilized. Electronic
1d be traceable to the subject of the record, origi-
ipient(s), and date of origination. The informa-
ntand metadata contdined in the electronic mail
table as a record, {provided that the electronic
tem prevents-unauthorized alterations or
Corrections(toe-mail should be processed in
manner; assthe original and should amend/
nt the Qriginal record.

302 Corrversion of Media
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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
I'sion
e any

Dd OI e develop O pleE Ve O

To prevent data corruption or loss during the conve
process, the records program owner should approv
changes to the database context or structure:

303 Indexing Records

r the
ould
bxing
hdex

Electronic records should be indexed to provide fa
timely retrieval of the recofd, Organizations sh
develop and document external and/or internal ind
methods using standard.womenclature for the i
system(s).

External indeging-includes the labeling of reg
stored on external off-line media. External lab
should be déyeloped and attached to the media
For example;magnetic tapes should include the reco
density, aumber of tracks, block size, types of int
labels,'‘and if the tape is part of a multi-reel set. Int|
indexing of electronic records should enable the us
identify and access a specific record by using a tah
contents, directory, metadata (e.g., record ident
key word, etc.), or other index strategy. In some d
the index may be automatically created by the sy:
while in other cases, the originator may generate i

ords
bling
1sed.
rding
prnal
brnal
er to
le of
ifier,
ases,
tem,
.

400 RECEIPT CONTROL OF RECORDS

Part I requirements for receipt controls remain dppli-
cable for electronic records; however, additional trapsfer
processes utilizing automated methods may alqdo be
utilized.

The records submittal and receipt process m4
entirely electronic using, but not limited to, the follo
methods:

(a) record-by-record processing using human int
tion to place records into records system where
indexing functions are automated

(b) record-by-record processing using computer

y be
wing

erac-
ome

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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progranr o arsfer basedon Lumpchiuu of sourcedocu-
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
receint=st v : : O v
lishe

D Ould De developed Or'dd c W € dD

H software quality assurance procedures.

STORAGE

al storage is suggested and, in accordance with
I, Requirement 17 requires duplicate media or
ms remotely located from each other such that
event does not destroy both simultaneously.
ge of electronic records, in accordance with Part
bpart 2.17, requires both media and compatible
bssing systems. The media containing the electronic
ds and compatible processing systems access should
late the records into an appropriate retrievable,
legille, and sustainable format. A typical processing
systdm may consist of a computer and its associated soft-
ware.

Thie types of media utilized for electronic record storage
should be identified in the records management program.
The pelection of the storage media should consider the
recofd retention, shelf-life, or operational duration.of
the media and manufacturer’s recommended qudlified

500

Dy
Part
Systé
one
Stor4
I, Sy
proc
reco
tran

PART I1I, SUBPART 3.1-17.2

Controls for remote access, local access, and secure
processing systems should be established to prevent
the alteration, damage, or loss of electronic records.
Remote access systems 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

T OO T e TTe T

is still applicable and may be used forelectronic tecords in
order to meet various conditiods that occur. Somne exam-
ples include, but are not limited to, the following:

(a) Removal of portable/media from primarly storage
location to another location where access to| primary
storage is not available for storage during usp. Return
to primary storage is expected upon complletion of
temporary use,

(b) Duplication of primary electronic recor
content<o éstablish a second repository should an
event occur on one of the dual locations. This|could be
any type of loss or system/hardware/facility maintenance
that renders that location unacceptable for usg.

Temporary storage media and systems for ¢lectronic
records should address actions to limit exgosure to
computer program viruses and inadvertent alteration.

d system

504 Portable Electronic Media

life. [f a single storage method is utilized, thén all of

thes¢ statements apply, with the exception of anadditional The degradation of portable electronic media|varies by

locatjon. type of media and may start immediately after jmanufac-
. . . ture. Electronic records should be migrated ¢nto new

501 |Environmental Considerations media before the manufacturer’s recommendpd useful

The facility structure containigithe electronic record  lifé is exceeded.

systm hardware and infrastructure should conform to Two sets of electronic records should be maintained to

the r¢quirements of NFPA 75, Standard for the Fire Protec- ~ ensure timely recovery in the event they are damaged or

tion pf Information Technology Equipment. Appropriate lost. These sets may be established in processing systems

envifonmental control§'should be established for each ~ installed on separate servers, standalone domputer

type |of electronic(media to prevent damage to electronic ~ Program platforms, off-line storage, or in a r¢gmovable

media from environmental conditions, such as light, heat, ~ media format.

humyjdity, or €lectromagnetic fields. Recommendations

from| the-media manufacturer should be considered in 600 ACCESS CONTROL AND RETRIEVAL

esta )lis.hing environ‘meflt‘al‘cor‘ltrols. All el'ect‘ro.nic Maintaining records in an electronic formaf enables

ProcCessmrg SysStenrs siTould d1s0U [Idve POWET IsOId 01T

devices to minimize the risk of damage from voltage
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.

165

users to retrieve records more efficiently. A records
system should provide searches of some or all metadata
fields and may also provide for content search of the actual
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).
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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.

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-

ASME NQA-1-2024

(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
should also factor in the method and extent of record
removal as the system design capabilities may lengthen

tial, propfrtetary, and Testricted)-

(b) Nofrmal user read access to metadata and content.
fficient search, print, and extract/export of
record cqntent without records department interaction.
Update df record metadata and content is not allowed
for normpl user access.

(c) Version and/or write access for records manage-
ment personnel to perform record content and/or meta-
data corrpctions. This action should be tightly controlled
to limit dccess to only those authorized personnel that
fully undprstand the records integrity requirements.

(d) Deletion rights should be extremely limited and
strictly cpntrolled to preclude unauthorized or inadver-
tent deldtion of the record. Deletion actions may be
enforced|by the server device type (write only format)
or via system security controls.

700 DI

Part], |
does not
of quality
no requi
destructi
deletion
is satisfig
computel

In conj

OSAL OF RECORDS

equirement 17 establishes record retention and
mandate disposal of the record. In consideration
records requirements of this Standard, there.is
Fement to include complete erasure and\disk
pn. The electronic deletion and, therefore, the
bf the record in the electronic records’system
d by a simple deletion action in the associated
program.
sideration of legal implications and record
discovery rules, the deletion action should enforce stan-
dards that permanently remove'theTecord from the elec-
tronic refcords system such<{that the record cannot be
reproduced from the electronic record system.

Guidarnce stated in regatd to record disposal reflects the
minimal $tandard regquirements and provides additional
optional guidance; where specifically noted, to reflect the
overall rgcordsiife cycle, legal considerations, and storage
limitations,

If the records are to be disposed following end of reten-

TiTe deSTructon tUme (Tame.

(e) Electronic record deletion typically consists’a
following methods, depending on the computerypro
system design limitations, and is acceptable/in me
quality assurance record disposal.

(1) Deletion of the index entry-and record cor
This method requires documenting the records dest
and recording the destruction/listing as a record.

(2) Deletion ofthe recordcontent only with the index
remaining and data fields)indicating the destrug¢tion
status. This method can(rely on the index metadata to
track the deletion status.

f the
bram
pting

tent.
oyed

701 Guidanceé Factors

The following are guidance factors in both the qy
assurance requirement and additional legal expectaf
exceeding the requirements of this Standard but prov|
a realistic process:

{a) Magnetic drive-stored records should be destr
by either

(1) deleting the content files using an appr
erasure program.

(2) deleting the pointer to the content file, [then
subsequently destroying the magnetic drive after trapsfer
to a new drive has been verified. This method may be
required for WORM-type (Write-Once, Read-Mlany)
drives and records systems lacking a full erasure
method. This method also requires a detailed file trapsfer
to the new media to ensure deleted content is not tfans-
ferred.

(b) Portable electronic media should be destroy¢d by
physically destroying the media via burning, shreddipg, or
other approved methods.

(c) Storage media previously used for elect:
records containing sensitive or proprietary inform
should not be reused.

(d) A confirmation report may then be generatgd to

ality
ions,
ding
oyed

pved

onic
htion

tion, then the following guidelines may be applied:

(a) Electronic records should be destroyed in accor-
dance with the records program, records retention re-
quirements, and established procedures for such actions.

(b) The destruction process should include reviews by
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.
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verify that all records scheduled for destruction were
indeed destroyed. A search sampling and disk sampling
can then be implemented as a random check to ensure that
the deleted electronic files no longer exist.

Refer to National Institute of Standards and Technology
Special Publication NIST SP 800-88, Guidelines for Media
Sanitization.
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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.

Electronic record svstems should include a review of all

PART I1I, SUBPART 3.1-17.2

(b) record system recovery plan

The backup 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. Many forms of data corruption are possible due
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

. ] Y o Tepiicated across all Tedundant storage as welt, including
deS} pned storage. lolcatlon.s L perlOdI.C legibility off-site systems, and require correction on the’rpdundant
revigw. The p.el'lOdIC review should also llnclude an storage systems.
acco mtmg of files and metadaFa across rr'lultlpFe rt?dun- The record system recovery process should pe estab-
dant|locations to ensure that file fidelity is maintained. lished to address a major malfunction of one phrt of the

records system with transfer to/the€ redundant portion of

900 SYSTEM INTEGRITY AND RECORD RECOVERY the records system. The redundant storage may|be online
Part I, Requirement 17 requires maintenance of  (cold or hot site) or offlin€ storage and may bg automa-
recofds. For electronic records, the electronic system tically and readily available.or may require interpctions to
intedrity and record recovery processes fall under the transfer the system foruse. Any combination is agceptable.
mairftenance area but are specifically discussed in this ~ The key parameter is to establish the recovery method,
Subplart to emphasize the additional guidance provided. time frame, personnel actions, hardware, and fomputer
Prpcesses should be established to address all rangesof ~ Program requirements needed to perform the frecovery.
nornpal system anomalies and major events that could Both thebackup process and record system|recovery
caus¢ data loss, corruption, or complete system failures. process.should be exercised periodically to ensufe system
Thie following two methods will typically exist: capabilities are adequate for the system in use pnd meet
(a) backup system or process thetime frame and risk level for the content in the system.

167
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SUBPART 3.1-18.1
Implementing Guidance for Part |, Requirement 18: Audits

100 GEIIIERAL

This S

quality a
ment 18.

ibpart provides nonmandatory guidance on
bsurance audits as specified in Part I, Require-

(24) 200 DEFINITIONS

The fo

adequac)} the degree to which QA program documents
include or address NQA-1 and other applicable require-
ments. [t may also be defined as the degree to which the QA
program| provides the necessary controls for items,
services, aind activities within the scope of the QA program.

lowing terms are used in this subpart:

complian
program

re: the degree of implementation with written
requirements.

implemen
tation of
measures
intended

tation effectiveness: the degree that implemen-
processes, control systems, and other written
of the quality assurance program achieve the
purposes and QA Program objectives.

process of quality assurance program effectiveness criterid:
measured or standards developed and used to determine if
processes or quality assurance programs achieve the
desired results.

300 AUDIT ADMINISTRATION

301 Purpose

Quality
(a) de
tion effe
that has
(b) ve
evidence

assurance audits should be performed to
ermine the status, adequacy, and implementa-
ctiveness of the quality assurance program
been develeped and documented

ify by examination and evaluation of objective
whether quality assurance program elements,
items, prpcesses, work areas, or records, as appropriate,

(f) provide management with an evaluatien/off the
performance of the product to specified reqdirements
(g) evaluate problems and errors in waork prgcess
execution that will affect specified product perfornjance
(h) evaluate management effectiyenéss in responding
to independent audit results
(i) reportauditresults to alllevels of managemengwho
should be informed and who.should take corrective action
(j) verify that corrective action has been plajned,
initiated, or completed

302 Elements

Elements ef’audits administration should includg the
following:

(a) a management policy statement or procedure
establishes organizational independence and author
the'aliditors and commits the organization to executi
effective audit system

(b) resources, funding, and facilities to implemen
audit system

(c) identification of audit personnel and their qu
cations

(d) provision for reasonable and timely access of
personnel to facilities, documents, and personnel n
sary in the planning and performance of the audit;

(e) methods for reporting audit results to resporlsible
management of both the audited and auditing organiza-
tions

(f) provision of access by the auditor(s) to levgls of
management of the auditing and audited organizafions
that have the responsibility and authority to agsure
corrective action

(g) methods for verification of effective corre
action on a timely basis

that
ty of
g an
t the

alifi-

hudit
pces-

ctive

303 Frequency of Audits

conform ‘to bpct,iﬁcd 1cqui1c1ucutb

(c) evaluate the effectiveness of the organizational
controls and verification activities, as directed by manage-
ment

(d) evaluate strengths and weaknesses of work
processes, process monitoring, and process control
systems

(e) determine whether the work processes and control
systems are effective in producing a product of desired
quality

168

Auditing should begin as early in the life of the activity as
practical and should be continued at intervals consistent
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 evaluations,
whether conducted separately or via audits, should
include an assessment of the adequacy and effective

(24)
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implementation of the quality assurance program based
upon review of information such as the following:

(a) previous audit results and their dispositions

(b) internal and supplier documents and records, 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 bodies)

(dJsupptter-histortes for simttar pr r
(e] changes in responsibilities, resources, or manage-
ment

304 |Shared External Audits

If more than one Purchaser uses a Supplier, the
Purchaser may arrange for an audit of the Supplier on
behallf of itself and the other Purchasers to reduce the
numper of external Supplier audits. The scope of the
audit should address the needs of all Purchasers and
the feport should be distributed to Purchasers for
whom the audit was conducted. Each Purchaser
relying on the results of such an audit remains individually
resppnsible for the adequacy of the audit and for its use by
their| organization.

305

Rejgularly scheduled audits should be supplemented by
additional audits for any of the following conditions:

(a) to determine the capability of a Supplier’s quality
assufance program prior to awarding a contract or
purchase order

(b] when, after award of a contract, sufficient time has
elapged for implementing the Supplier’s quality assurance
progfam and it is appropriate to determine that the orga-
nizatfion is adequately performing thesfunctions defined in
the duality assurance program description, codes, stan-
dardp, and other contract documents

(c] when significant changes are made in functional
area§ of the quality assurance program, such as reorga-
nizaffions, process confrel changes, mission or work scope
chanpes, or procedite revisions

(d] when it is.suspected that the quality of a product is
in jeppardy . due'to deficiencies in the quality assurance
progfam

(e] when a systematic, independent evaluation of

qua] tviassurance program effectiveness is considered
r O

Supplemental Audits

PART III, SUBPART 3.1-18.1

(a) they each meet the requirements for a quality
assurance audit as defined in this Standard

(b) theyarereviewed and approved for such use by the
organization responsible for quality assurance audits

400 PREPARATION FOR AUDITING

401 Team Selection and Assignment

tor, etc.,
udit the

have performed or for which they are directly re4ponsible.
(a)»Where a QA auditor is involved in review|or devel-
opment of procedures, process sheets, or othgr quality
documents, thatindividual may subsequently aufit imple-
mentation of those quality documents but would not be
sufficiently independent to audit the adequacy of those
quality documents.
(b) Audits of the QA function may be performed by in-
dividuals from the same organization provided they are
not auditing their own work or work for whicH they are
directly responsible. The following are exampjes of ac-
ceptable methods.
(1) use of personnel in one section or functfion of the
quality assurance organization to audit other s¢ctions or
functions
(2) use of appropriately qualified persorjnel from
non-quality assurance organizations to audit the
quality assurance organization
(3) use of a Lead Auditor from other company units
(e.g., sister divisions) to audit the quality assurance orga-
nization
(4) use of a Lead Auditor from corporate Headquar-

ters quality organization to audit the quality gssurance

desirable

(f) when it is necessary to verify effectiveness of
required corrective action

(g) when it is directed by management

306 Audit Equivalents

Audit equivalent activities such as independent assess-
ments and technical surveillances may be used to satisfy
part or all of an audit requirement provided

organization of a subordinate company unit (which
reports to the headquarters quality organization manage-
ment)

(c) Audits of the QA function may be performed by
outside organization, e.g., a contractor or qualified
auditor(s) from another company(ies). For subsequent
audits of QA, care should be taken to assure that the in-
dividuals are not auditing their own work. The following
are considerations:
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(1) Ifanauditor performs an audit of an organization
that includes the audit program, that same individual
should not perform the next audit of that organization
if the audit program cannot be adequately evaluated
without including the audit previously performed by
the auditor.

(2) If an audit program can be adequately evaluated
without including the audit previously performed by the
auditor and that audit is specifically excluded from the
audit scdpe, tier T pETTOTT U
next audit.

(3) For team audits, it is acceptable for the same
audit tegm members to participate in the next audit,
provided a different auditor is assigned to audit the
audit funiction or the previous audit performed by that
team is gxcluded 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 pot participate on the previous audit team or an
individugl who participated on the previous audit team
but was [neither the Lead Auditor nor the individual
who audited the audit function.

dUdITOI dy pe€erlo €

402 Planning the Audit

402.1 [Team Familiarization. Prior to commencing the
audit, the Lead Auditor should ensure that the audit team
is prepated. Pertinent information, including policies,
procedurs, standards, instructions, codes, regulatory re-
quiremerjts, prior audit reports/findings, scope of work,
or auditefd organization responsibilities, should be made
availableffor review by the auditors. Additionally, the L.ead
Auditor should ensure that the audit team understaids the
scope of the audit. This includes the need to evaluate the
adequacy of the audited organization’s QA.program,
complianpce with written program requirements and
procedufres, and the effectiveness‘of processes in
meeting fequirements and any identified QA Program
goals or pbjectives. The audit team should understand
the audilt plan, including applicable requirements,
quality pssurance and<technical processes to be
audited, depth of audit, development and use of checklists,
and audif schedules related to preparation, conduct, and
reporting.

The Lgad Auditot should ensure that the audit team
understandsCtheir responsibilities for providing audit
report inarut, including an understanding of report conclu-

ASME NQA-1-2024

402.2 Product Selection. In planning for an audit,
emphasis should be on the selection of the product to
be evaluated and the performance criteria or metrics
used to determine the capability, stability, and effective-
ness of the work processes that produce this product. Risk
relative to unavailability and unreliability of product
applications should prevail in the product selection.
Product selection is usually dependent on the following
key factors:

) mport duct

(b) complexity of product attributes requir¢d to
perform functions

(c) skill or complexity of work processes that imhpart
these attributes

(d) capability of evaluating or\ihspecting york
processes

402.3 Product Experience. Organization or indfistry
experience with a product’s performance should be
considered in selectingiit:for auditing. Informatigdn on
past performance may be obtained from vaifious
sources, such assaudit and assessment reports, plant
operation and fnaintenance records, trend data, equip-
ment historiés; personal knowledge, and external infor-
mation, including regulatory agency notices.
Nonconformance reports, inspection results, custpmer
compldints, and warranty claims are other sources of
input. Product performance information may be useful
in'determining which technical and quality requirements
are most important to achieving satisfactory performpnce.

402.4 Process Effectiveness. When auditinga prdcess,
flowcharts are valuable information sources. The sel¢cted
processes, item characteristics, and performance criteria
should be discussed with those responsible for the fech-
nical requirements.

402.5 Audit Plan. The audit plan should identify] how
the audit will be performed and those key processe$ and
product characteristics that have the greatest influenge on
item performance. For example, the audit may fociyis on
product manufacturing processes, such as a critical
assembly technique. Conversely, if a specific procgss is
routinely inspected and has a stable performpnce
history, the process may not need to be evaluated
during the audit.

When an audited organization holds a current NJQA-1
QAP certificate (e.g.,, ASME) that is recognized by the hudi-

sions, such as adequacy, compliance, and audited element
implementation or program effectiveness. Methods to
ensure thataudit team membersunderstand their respon-
sibilities could include audit team meetings, auditor
training, audit procedures and guidance, or predeveloped
audit checklists that include guidance in addition to re-
quirements to be audited.

tor’s organization, the Lead Auditor may consider
tailoring the audit plan to adjust the scope, team, and/
or audit 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.

402.6 Checklists. Checklists should be used for eval-
uating processes based on defined criteria related to
adequacy, performance, and implementation

(24)
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effectiveness criteria and based on available work process
flowcharts. Checklists could include a brief description of
the investigative method necessary to gather information
related to the performance or effectiveness criteria. Past
and current performance results on items and work
processes should be considered when developing audit
checklists. Checklists are guidance and, if allowed by
the audit organization, may be expanded or condensed
during audit performance as circumstances warrant. In

PART III, SUBPART 3.1-18.1

503 Audit Implementation

503.1 Evaluation. Audit team members or auditor
should review and evaluate product and process docu-
mentation. Auditors should interview workers, and
observe the actual work process, and evaluate them
against requirements, performance, and effectiveness
criteria, if any. Complete and accurate understanding
of the product or process being investigated is best
with the

achieved hy open and objective interaction

addiftonm to taemntfication of TeqUITEmeNts to Vertfy, for
organizations that can change standard checklists, inclu-
sion pf questions or lines of inquiry may be added to the
checklist to help guide the audit team in collection of
evid¢nce to support audit conclusions.

403 |Audit Notification

Exrept for unannounced audits, involved organizations
should be notified of an audit a reasonable time before the
audif is to be performed. This notification should be in
writing and include such information as the scope and
schefule of the audit and the names of the auditors,
Lead| Auditor, and other team members, if known. For
unapnounced audits, prior agreements should be
reached by the parties involved.

500|AUDIT PERFORMANCE

501 |Pre-Audit Conference

A
man
purp
audi
discu
time
of co
an a

bre-audit conference should be conducted with ‘the
hgement of the organization to be audited;-The
ose of the conference should be to confirm the
L scope and planned dates, meet gounterparts,
ss the sequence and duration of theaudit, set the
for the post-audit conference, and ‘establish channels
mmunication. During the conferernce, there should be
breed-to agenda for the audit.

502

Ay
audit

(]

work

(b

Methods

dits should be performed in accordance with the
plan using thé fellowing methods:
review of documentation, including procedures and
instructions, for completeness and adequacy
examination in work areas for evidence of imple-
menfation-of procedures and instructions
(c] observation of processes for evidence of achieve-

audited organization representatives. Poténtial areas
for process improvement identified during the audit
should be noted and discussed at audit team jmeetings
and reported to management. Using any developed check-
lists, audit team members should~collect evidence to
develop and support their conclusions op status,
adequacy, compliance, performance, and effegtiveness,

if any, for quality assurance/program elementq audited.

503.2 Problems andErrors. When an auditor or team
member finds a systemic or technical problem with an
item or the outdome of a work process, it is important
that the auditor or team member inform the audjted orga-
nization representatives so they may investigatg the facts
behind the problem.

503.3 Audit Conclusions. Part I, Requiremer
other regulatory requirements) states that a p
audits is to determine the effectiveness of the pr
provide evidence that the audit determined the
ness of the program, the audit report should jnclude a
conclusion on the elements of the program auflited.

Audit team members should prepare for the Post-Audit
Conference and report input to the Lead Auditor by
reviewing completed checklists to aid in r%ching a
conclusion, as appropriate, on the status, a equacy,
compliance, performance, and implementation |effective-
ness of the quality assurance program. The presence of
audit findings should not automatically result in|a conclu-
sion of quality program element ineffectiveness.[The audit
team and particularly the Lead Auditor should be able to
support and justify any status, adequacy, compliance,
performance, and QA program implementation [effective-
ness conclusions made in the audit report, especiplly when
there are multiple audit findings identified for ah audited
element.

Implementation effectiveness conclusions fof audited
QA elements are documented by the Lead| Auditor

t 18 (and
rpose of
gram. To
effective-

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

(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

171

based on input from the audit team, review of audit check-
lists and findings, and criteria, if available. Development
and use of specific effectiveness criteria can help audited
organizations better understand the audit conclusions.
When findings are identified during an audit, the effective-
ness conclusion is especially important for management of
the audited organization to place the appropriate
resources and focus on correcting the issue. The auditing
organization and Lead Auditor should consider how to
document effectiveness conclusions when implemen-

(24)
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tation is found to be ineffective or less than fully effective.
Lead Auditors should include effectiveness statements
that allow the audited organization to understand the
degree of effectiveness of the program or QA element.
A conclusion such as “a program or QA element is effective
except where it isn’t as noted in the audit findings” does
not clearly express what about the program or element is
ineffective. An example of a clearer conclusion is, “Imple-
mentation of Requirement 15, Control of Nonconfor-

ASME NQA-1-2024

The audit report should express the audit results in
terms of how well the audit objectives of the audited
elements were satisfied, if the performance requirements
were met, if the audited elements were determined to be
adequate, and provide a clear conclusion on the effective-
ness of process implementation. The Lead Auditor should
consider providing an explanation about audit result
conclusions along with justification, when appropriate,
in the audit report, such as when there are multiple

mances, Was effectiVe, eXCept f0T TTONCONTOTTIINE TTeT
segregatipn as noted in Audit Finding #1.”

504 Post-Audit Conference

At the
should bd

tonclusion of the audit, a post-audit conference

held by the Lead Auditor or the audit team with
managenjent of the audited organization to present audit
results and clarify any misunderstandings. It is desirable
that agrepment be reached on audit results at the post-
audit corfference.

600 REPORTING

The aufdit report should be issued within a reasonable
time follgwing the audit, usually 30 days. The audit report
should ipclude a requested date for a documented
response| by the audited organization. The audit report
should be distributed to responsible management of
both the fauditing and the audited organizations.

Fuatt fimdings tdenttfted T am area audited. I adqition
to audit findings, audit results should includeobsd¢rved
good practices, strengths, and weaknesses.

700 RESPONSE

Management of the audited erganization shjould
respond to the report by the requested date.
Part III, Subpart 3.1-18.2 provides guidance for resgonse
content.

800 FOLLOW-UP ACTION

Follow-up actionby the Lead Auditor or managemé¢nt of
the auditing @rganization should verify the following:
(a) timely written response to the audit report
(b) adeguacy of the response
(c)-.accomplishment of corrective actions, as schedquled
(d)> effectiveness of actions taken, as required
Part 111, Subpart 3.1-18.2 provides an example o
acceptable approach for follow-up actions.

[ one
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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-

200 |INTRODUCTION

Auditors identify a variety of issues while performing
audits. These issues can vary in significance from minor or
isolafed deviations from established performance stan-
dardp to significant safety issues or major breakdowns
in the QA Program. On the opposite end of the spectrum,
the ifsues may include examples of strong performance.

Thiis guidance provides an acceptable approach to clas-
ing and handling various audit issues and the rationale
or logic for applying these different classifications.

Other approaches are equally acceptable, such™as
entering conditions adverse to quality that were idéntified
duripg the audit into a corrective action system; where
manfpgement review determines the significance and
level of corrective action needed. If this-approach is
used| the auditing organization should\retain responsi-
bility for reviewing the actions taken and determining
if thgy are adequate to close the audit issue.

Whatever approach is taken by an organization for clas-
ing and handling audit.issues, the approach should be
ented in implementing procedures.

300
Th

CLASSIFICATION OF ISSUES

e terms/finding and observation as used in this

P for clas-
0 signifi-

Program. See Part III, Subpart 3.1-16.1, para. 30
sification of conditions adverse to quality as
cance.

The auditing organization\sliould promp
affected management of the\finding so they
appropriate prompt action'to correct the issue.
ally, the auditing orgarization should consider t}
stop work to address~any immediate safety co

ly notify
can take
Addition-
eneed to
hcerns.

302 Observation

ation ofa
hplemen-
juate or
intended
currence.
'n, Devia-

An observation is a deviation in the implemen
QA Pregram requirement or a deviation in the i
tationyof a QA procedure including inade
conflicting procedures that does not impact the|
function of an item or activity, or is an isolated og
Other terms for this classification include Conce
tion, or Weakness.

303 Opportunity for Improvement

When an issue is identified that is an oppor
improving performance of a process based on
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
the audit

304 Strength

When a practice or performance is identified that

Sub.part fall under.the more general. term Off_"fdmg as  exceeds requirements, expectations, or indugtry stan-

defirjed ‘afid used in Part I. The various classifications dards in a beneficial, safe, efficient, and pffective

are discussed in order of significance. manner-itmay-be-considered-a-strength-Semebrganiza-
............... ay-be-considered-astrength-—Som

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
failure to implement any aspect of an approved QA

173

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?
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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.

ASME NQA-1-2024

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
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.

Paragrqphc 401 fhrm]gh 404 of this Qthm'f prnvidp
guidancefon a graded approach for the level of evaluation 500 FOLLOW-UP
and resppnse that may be appropriate for the various . . )
issues identified The auditing organization typically performs the
following three types of follow-up activities for finglings
g P p g
401 Finging Responses and observations:
» o o (a) Evaluate the written response.
When the auditing organization issues a finding, they (b) Monitor corrective actionss:
should r¢quest a written response, typically within 30 (c) Reaudit.
days. Thi$ response time allows for a cause determination
and the iglentification of corrective actions to resolve the 501 Evaluate the Written Response
issue. Ah acceptable response should include the . ¢ X )
following; The auditing organization typically schedules a follow-
(a) thd cause of the issue up to be completed within a week after the response ig due.
(b) anlextent-of-condition analysis, where appropriate This follow-up €valuates the adequacy of the cause deter-
(c) cofrective actions that have been taken or are mination (if réquired), adequacy and timeliness df the
planned fo correct the issue proposed actions, and adequacy and timeliness of the
(d) cofrective actions that have been completed or are actions 1o preven't recurrence.
planned [to address the cause of the issue (corrective Ifthetesponse is late or does not appear to be adequate,
actions t prevent recurrence) the auditing organization may consider elevating or psca-
(e) asthedule for completing all actions specified in (c) -.@Ating the issue to senior management for additfonal
and (d) support in resolving the issue.
402 Observation Responses 502 Monitor Corrective Actions
When fhe auditing organization issues an audif obser- Management of the audited organization is resporlsible
vation, a yvritten response is requested, typically within 30 for 1mp1gme1r1t1ng theffact{ons spec1f1.ed n tbe response to
days, if the condition has not been corretcted during the ~ ensure timely and effective corrective actions.
course offthe audit. This provides for atimely evaluation of The auditing organization typically schedules follow-up
the condition adverse to quality and the identification of activities that correspond to key milestone dates proyided
correctivle actions to resolve the-issue. An acceptable in the response. . . .
response|should include the foltewing: Follow-up activities monitor the implementation ¢f the
(a) corective actions.that have been taken or are corrective actions to ensure that they are both timely and
planned fo correct the issue effec}‘ilve. i ) ) ) ¢ h
(b) a dchedule for ‘completing remaining incomplete When correctlye aCtI.OI‘lS begin to dev1at.e ro'xI the
correctivk actions scheduled corrective actions or appear to be either ipade-
quate or ineffective, the auditing organization|may
403 Opportuonities for Improvement consider elevating or escalating the issue to s¢nior
management for additional support in resolving the issue.
When the qndiﬁng arganization issues an Opportunity

for Improvement, they typically do notrequestaresponse.
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.

174

503 Reaudit

Findings and observations are typically focus areas
during the next regularly scheduled audit of the area.
Some issues may warrant reaudit prior to the next regu-
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 3.1-18.3
Implementing Guidance for Part |, Requirement 18:
Audits, Use of Surveillance

100 (GENERAL

Thiis Subpart provides nonmandatory guidance on the
use df surveillance to ensure the effective implementation
of th¢ quality assurance program. There are organizations
that|use “surveillances” to complement their audit
program under Part [, Requirement 18. This Subpart
can be used to complement that process if the personnel
used|to accomplish surveillances under this Subpart are
traimed and qualified in accordance with Part I,
Reqyirement 2. This Subpart provides nonmandatory
guidlance for one method that may be used as an
elemnt in meeting the audit program requirement.

Sufveillance as used in this Subpart is an assessment
techpique that uses observation or monitoring to
provjde confidence that ongoing processes and activities
are ddequately documented and effectively performed.
Survgillance can be used effectively to complement theé
audit, review, inspection, and test functions.

In|addition to supporting Part I, Requirement 18,
surveillance may be used by managers and:stpervisors
as p4rt of their routine assessment activities as noted
in Part I, Requirement 2 to provide timely data on perfor-
mana[e and to identify quality issuestbefore they have a
significant impact on safety and reliability.

Supveillance has the following-advantages:

(a) 1t is flexible, adaptablejand easy to use.

(b] 1t may be implemented quickly.

(c] It may be applied by line personnel and manage-
ment as well as independent personnel.

(d} Tt is adaptable to a broad range of assessments
including item acCeptance and diagnostics for determina-
tion pf extent'and cause of nonconforming issues.

Exfamples of processes and activities suitable for
sur\i(Ellance include research and development, design,

200 PLANNING AND SCHEDULING

Planning and scheduling should-bé used to determine
those processes and activities(that would mos$t benefit
from surveillance, when and:-how frequently [it should
be performed, as well ass#vho should perforth or lead
it. Surveillance planS-may be integrated |into the
overall assessment program complementipg other
evaluation techniques as deemed useful and appropriate
for the process or activity being covered.

201 Planning

Planning efforts should precede scheduling|arrange-
ments to determine what processes, activities, jor condi-
tiens are important and which prerequisites are heeded to
be completed prior to performing a surveillance{Planning
should consider aspects such as regulatory impact, safety
and reliability significance, experience and [previous
history, follow-up of previous concerns, marjagement
commitments, line supervisory concerns, anfl related
industry experience. Industry experience may be
derived from inspection results, industry stlandards,
and information networks. Selection of pergonnel to
perform a surveillance should also be considered. Directly
related experience is a desirable attribute for sugveillance
personnel. Consideration of other scheduled assessments
also should be made to avoid duplication and tol optimize
timing of the surveillance.

202 Scheduling

Scheduling may be flexible and informal to ithplement
the surveillance plans to coincide with ongoing pctivities.
When used, schedules may be informally contrplled, but
detailed to the extent that opportunities are npt missed

internal procurement process, manufacturing, plant
operations, modifications and maintenance, radiological
and industrial safety, safeguards and security, sampling,
laboratory, inspection, testing, calibration, hazardous
waste management, materials management, and environ-
mental management.

arrd priorities are satisfiedComtrotof schedutitlg may be
accomplished by simply indicating the month in which the
surveillance is to be performed, who is assigned to
perform the surveillance, and the need for additional tech-
nical expertise.

300 PREPARATION

A surveillance plan should include a purpose or objec-
tive of what will be observed or monitored and actions or
attributes to be assessed. The amount of detail in the
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surveillance plan should be commensurate with aspects
such as the knowledge and experience of the personnel
performing the surveillance and the complexity or unique-
ness of the process or activity. The surveillance plan
should be used as a tool to guide personnel through
the surveillance and to ensure that the purpose or objec-
tives are accomplished. The extent of the surveillance and
related preparation should be consistent with its purpose
and the importance of the processes and activities being

ASME NQA-1-2024

(a) prior to starting the surveillance

(1) develop a clear understanding of the scope of the
surveillance, the safety and reliability aspects of the work
scope, the requirements and rules applicable to the facility
and to the work to be observed, and the communication
and reporting agreements made with the organization
responsible for performing the work.

(2) inform personnel responsible for the activity or
process, why the surveillance is being conducted, the

observe

Familijarization with management expectations,
governing procedures, specifications, and other policy
documents is desirable. The governing resource docu-
ments njay include drawings, procedures, supplier
manuals| system descriptions, license commitments,
codes angl standards, controls, research and experiment
guidelinef, as well as industry publications. Reports from
previous|or other assessments, both internal and indus-
trywide, $hould be considered. Additionally, reports that
provide [performance indicators, status, trends, and
histories [may also be useful.

Methodls of surveillance should also be considered with
preferenge given to direct observation of performance.
Direct olyservation may be augmented by discussions
with perspnnel, observation of results, and review of docu-
ments.

Other preparation considerations may include the
following:

(a) sufveillance date(s) to coincide with performance
of the prpcess or activity

(b) nepd for additional assistance to include subjéct
matter experts or other experienced personnelwho
can makeaccurate and meaningful assessmentsofperfor-
mance

(c) or
familiar Y
fying the
tified con

(d) thg¢ need for observing processes and activities of
groups performing the activity/during all work periods

(e) generic attributesthat'apply to many or all surveil-
lances byt that are not specifically outlined in each plan

entation of surveillance personnel not yet
vith the performance of survéillances by clari-
reporting processes and the heed to pursue iden-
cerns

400 PERFORMANCE

401 Notification

SCcope Ol the survelllance, comimunication and rep ting
agreements, the authority of the person performing the
surveillance (particularly in the area of Stop‘Work).
(3) allow activities to continue without interfegence
unless it is apparent that immediate corrective or pr¢ven-
tive action is necessary in accordancé with governing
procedures, or if a safety hazard is-present. This proyides
the opportunity to confirm that all personnel invglved
understand the work, their.roles, the risks, interfaces,
and preparedness by havingthe correct tools, appatfatus,
and documentation required to accomplish the wofk.

(b) use checklists to)enhance the documentation ¢f the
surveillance effort. However, a checklist should not
preclude the,opportunity to observe an unanticipated
or unexpected event that may have the potentijal to
yield additiohal performance data nor should the chegklist
preventthe immediate follow-up of an important or sjgnif-
icant\observation or concern.

{c) record observations on the checklist for refer
and follow-up.

(d) pursue concerns and deficiencies sufficienfly to
characterize the nature and extent of each.

(e) exercise care in keeping facts separated
opinions or judgments. Where possible, confirmati
observations or perceptions should be sought pri
forming conclusions. This may be achieved thr
nondisruptive inquiries of personnel involved if
activity or by review of results.

(f) offer to review observations with the persg
involved at the end of the surveillance, noting
observed strengths, weaknesses, and recommendal
for improvements. Indicate if formal corrective aftion
is being considered and invite comments and questions.

(g) express appreciation for cooperation demon-
strated during the surveillance.

ence

from
bn of
DI to
bugh
) the

nnel
the
kions

402.2 Surveillances should consider the following, as

Cognizant management or area supervision should be
given sufficient notification prior to the surveillance being
performed so that they can be adequately prepared.
Ideally the surveillance plan would be included in this
notification.

402 Conduct of Surveillance

402.1 Surveillance personnel should use the following
guidelines, as appropriate:

176

npprnprinfn-
(a) upon arrival at the workplace note
(1) the existence of any apparent hazards, such as
radiation, chemicals, toxins, spills, electricity, leaks, trip-
ping, combustibles and flammables, noise, overhead work,
unsecured ladders or scaffolding, dangerous apparatus or
tools, hot or cold surfaces or liquids, compressed gases,
unguarded rotating equipment, and general housekeeping
(2) the application of barriers, such as isolations,
tags, clearances, warning signs, locked or roped-off
areas, and segregation of nonconforming materials
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(3) the condition of facilities, such as cleanliness,
ventilation, temperature, area alarms, public address
system, availability of protective and emergency equip-
ment, and current status of testing for fire protection
and lifting equipment

(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

PART I1I, SUBPART 3.1-18.3

(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.

(4) observed strengths and positive trends should
also be identified.

(5) issues not included in the above considerations,

samytes
(5) theavailability and use of documentation, such as
nt reference documents, instructions, procedures,
ings, specifications, and documentation required
thorize work or to record key results or data
(6) if not evaluated earlier under para. 402.1(d) of
Bubpart, note such things as

(-a) supervisory involvement

(-b) worker preparedness and understanding of
ned tasks and associated risks

(-c) skills and expertise available

(-d) communications

as the surveillance progresses
(1) the performance of the personnel conducting
and inspection should be observed. Some aspects
may be evaluated include

(-a) communications with supervision and
orting organizations

(-b) how accountability is established

(-c) adherence to rules and procedures

(-d) use of tools, apparatus, and equipment

(-e) handling of problems or unexpected évents

(-f) inspection activities performed to yerify that
rials, parts, and components meet specifications
(2) the adequacy of procedures, specifications, and
instructions should be assessed.
(3) the adequacy of process controls used for activ-
ities|that cannot be clearly delineated in procedures
shoulld be assessed. Controls| for tests and experiments
should support and validate _the results and conclusions
and provide sufficientidata for replication and peer
revigws when requiped: Controls during development,
which are applied to the fabrication, construction, test,
and |operation-of prototypes and test rigs, should
support and walidate the results and provide reliable
data|for subsequent production-line activities

(c] on.completion of the surveillance

currq
draw
to ay

this

assig

(b

worK
that

supp

mate

worK

SUCIT a5 IMdustriat Safety, cost effectVeness, anyl process
efficiency, should also be identified.

500 REPORTING AND COMMUNICATION

Reporting and communication may take many forms
within the organization. The following elemenfs should
be considered:

(a) reaching agreemeént/on communicatinyg results
during the surveillance

(b) providing iminediate verbal feedback cg
strengths and weaknesses to first-line sup
managers, and workers, as appropriate

(c) notifying appropriate personnel of cg
adverse tg quality in accordance with governi
dures

(d)~ considering giving the surveilled organiz
opportunity to review and discuss the surveillarn]
for factual accuracy, prior to report finalizatio

(e) reporting details that should be suffici
knowledgeable individual to understand
recourse to the person who conducted the sur

ncerning
ervisors,

nditions
g proce-

ation the
cereport
L
ent for a
without
veillance

600 RESOLUTION OF ISSUES

601 Response to Surveillance Reports

rondition
orrective

Issues that constitute or may constitute a
adverse to quality should be entered into the g
action system.

Issues should be resolved at the lowestlevel th
authority to effectively resolve the issue.

Responses to identified issue should be made ih a timely
manner, with consideration given to the importaince of the
issues. Should there be a disagreement; resolutipn should
be in accordance with governing procedures.

At has the

602 Follow-Up

(1) Lllc U‘UDCI VdLiUllb bllUulL‘l ‘UU UleuclLUL‘l ‘U_y L}IC ill'
dividual who performed the surveillance with the assis-
tance of cognizant personnel, if necessary, to assess their
validity, importance and significance, and impact on
quality, safety, and reliability both individually and collec-
tively.

(2) care should be taken to identify trends and
isolated incidents that may have generic implications
so that they may be appropriately followed up.

177

Follow-up of important issues should be initiated as
necessary to confirm their satisfactory resolution.
Results from surveillances should be provided as
inputs to existing corrective action, trending, or quality
improvement programs in accordance with governing
procedures.


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

PART III, SUBPART 3.2 ASME NQA-1-2024

SUBPART 3.2
Guidance for Implementing Part Il Requirements

(Extracted From Former NQA-2.)

The fqllowing Subparts provide nonmandatory
guidance|that may be used in conjunction with the appli-
cable Subparts of Part II.

178
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SUBPART 3.2-2.1
Implementing Guidance for Part Il, Requirement 2.1:

— (Cleaning of Fluid Systems

DELETED
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SUBPART 3.2-2.7.1
Implementing Guidance for Part Il, Requirement 2.7:
Quality Assurance Requirements for Computer Software

(24) 100 GETERAL

This Syibpart structure is based on the main sections
(e.g., 100] General; 200, General Requirements) and para-
graphs (le.g., 201, Documentation and Records) of
Part II, Spbpart 2.7. In most cases, the paragraphs (e.g.,
203.1, Qonfiguration Identification) contained in
Subpart 4.7 are provided as a one-to-one correspondence
in this Sybpart. Deviations may occur when additional
paragraphs have been incorporated within Part II,
Subpart 2.7 or this guidance.

This Sybpart has been developed to provide organiza-
tions invpking NQA-1 with guidance on implementing
Part II, Spbpart 2.7 requirements and how the require-
ments mpy apply in various situations where software
is used.'[Part II, Subpart 2.7 is applicable to software
when a fhilure or error in the software could adversely:.
affect thg quality of structures, systems, or components
of nuclear facilities. Possible exceptions will be detailed
in this Subpart. Applicability of Part II, Subpart2.7"is not
dependent upon the type of computer equipment (e.g.,
mainfrane, personal computer, workstations, servers)
that is inptalled.

The rejquirements of Part II, Subpart 2.7 should be
applied ip a manner to meet the\réquirements of IEEE
Std 7-4.3.2-2003, IEEE Standard Criteria for Digital
Computefs and Safety Systémis’of Nuclear Power Gener-
ating Statlions. This Subpdrtprovides guidance to support
meeting the requirements of that standard.

101 Definitions

Terms may-have multiple interpretations even within a
standard. Therefore, definitions provided in Part II,

for Nuclear Facmty Applications

integration testingz: testing in which éomputer program
units, hardware components, or both-are combined and
tested to evaluate the interaction\among them.

reusable code: a computer program unit thatcan be uged in
more than one computer(program to provide the jame
functionality.

software library: a,collection of computer program {inits,
data, and related-d6cumentation that may be used in|soft-
ware development, use, or maintenance to provide func-
tionality. These may include configuration data, help|data,
messagéetemplates, classes, functions, subroutines| and
data values or type specifications.

system testing®: testing conducted on a complete, [inte-
grated system to evaluate the system’s complipnce
with its specified requirements.

unit testing: testing of individual hardware or computer
program units.

101.1 Software Characteristics. Software [see[ISO/
IEC/IEEE 24765:2010(E)] can be composed of three
elements:

(a) aset of instructions that, when executed, proyide a
specified function or performance

(b) data pertaining to the operation of a computer
program or computer 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 softvare
can include documents that describe the developinent,
operation and maintenance, and retirement of a computer

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.

1U.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.”

program. Computer programs do not include documents.
Computer programs can be written in programming
languages (e.g., C, C++, Java, Python, assembly). Although
the more common term is “program,” for clarity,
“computer program” is used throughout this Standard.

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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101.2 Hardware Characteristics. Hardware consists of
the physical elements that provide the computing
capability and external interface (e.g., central processing
units, memory, computer monitors, printers). Hardware is
the physical equipment used to process, store, or transmit
computer programs or data [see ISO/IEC/IEEE
24765:2010(E)]. In contrast, computer programs are
characterized as logical rather than physical system
elements.

PART III, SUBPART 3.2-2.7.1

contents). However, frequent use of the computer
program may justify the application of Part II, Subpart
2.7 in order to simplify future use.

102.2 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

101L.3 Firmware Characteristics. Firmware is the
combination of a hardware device, computer programs,
and data that reside as read-only on that device. The firm-
warg can perform very limited functions such as keypad
controls, or can provide significant function and control
capapilities for control rod drives or safety systems. In
eithdr case, if firmware is supplied under requirements
of P4rt II, Subpart 2.7, the computer program aspect of
firmyvare should be considered in an organization’s soft-
warg engineering method.

102 |Software Engineering

A YVariety of software engineering methods may exist
with]n an organization that implement the Quality Assur-
ance|requirements contained within NQA-1. The extent of
application of the software engineering activities should
be cqmmensurate with the risk associated with the failure
of thle software. Factors affecting this risk include the
potential impact on safety and/or operation, complexity
puter program design, degree of standardization,
ate of the art, and similarity to previously preven

documented

Thie software categorization method should consider
safety significance and the pelative importance of the soft-
war

Pafagraphs 102:through 102.8 of this Subpart provide
additional considerations in developing a categorization
method and, détermining software applicability.

.1C-Simple and easily understood computer
programs (e.g., computer programs whose results can

each application of the computer program must be veri-
fied and documented in accordance with the reqlirements
of Part I, Requirement 3, section 400.

102.3 Separate verification and tests m4
required for computer programs\that are revig
tested in conjunction with hardware as a unit,
dance with Part [ or Partdl (e.g., Measurement
Equipment) of this Standard.

y not be
wed and
in accor-
and Test

Fified and
ards may
However,

verifica-
brmed to

102.4 Computerprograms that have been ve
tested in accordangee with other consensus stand
notrequire any additional verification and tests.
an evaluationybased upon the Part II, Subpart 2.
tion and“testing requirements should be perf]
ensure compliance with Part II, Subpart 2.7.

102.5 Exceptions may also be warranted fo
software (see section 600) if this software has
and acceptable performance history. The
accepting the performance history should be do
and approved in conjunction with the software
ment cycle of the software using the support softjvare. The
resulting system, structures, or components ghould be
submitted for design verification in accordance with
Part I, Requirement 3, section 500, or the resulting soft-
ware (application and the support software) ghould be
developed and approved for use in accordance with
Part II, Subpart 2.7.

Ifthe organization implementing Part II, Subps
a software quality assurance program that is (
with other industry standards, a review s
performed to assure consistency with the requ
of Part I, Subpart 2.7.

I support
a known
basis for
umented
develop-

rt2.7 has
ompliant
hould be
irements

102.6 Firmware is dependent on the natyre of the
computer program and hardware device. Threg¢ possible
approaches are described as follows:

(a) If the computer program can be changed|after it is

be easily confirmed through hand calculations) that
are used in the design of systems, structures, and compo-
nents, may be excluded from the controls of
Part II, Subpart 2.7, if designs using these computer
programs are individually verified (see Part I,
Requirement 3, para. 401). Design verification documen-
tation should include design inputs, the computer-
program-generated results, and computer-generated
evidence of the programmed algorithms or equations
(e.g., computer program listings, spreadsheet cell
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embedded, including at run time, all applicable controls of
Part II, Subpart 2.7 should be applied.

(b) Ifthe computer program cannot be changed after it
is embedded, and testing of the completed device is not
adequate for full acceptance, Part II, Subpart 2.7 software
development controls should be applied.

(c) If the embedded computer program functions can
be adequately verified by testing the completed unit and
the computer program cannot be changed, including at
run time, without repeating this verification, controls
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beyond those used for hardware may not be necessary.
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.

102.7 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 II,
Subpart 2.7, para. 302.
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202 Verification

The purpose of software verification activities is to
assure at defined control points the activities are complete
and provide confidence that no defects have been inserted.
The extent of verification and methods chosen are a func-
tion of the complexity of the software, degree of standar-
dization, the risk of potential impact on safety and/or
operation, and similarity with previously proven
software

102.8 | Software libraries and reusable code can be

for the afceptance. If the software library or reusable
code is not able to stand alone, additional source code
may be developed to facilitate acceptance. If additional
source cqde is developed, applicable controls of Part II,
Subpart 2.7 should be applied to this additional source
code. It ay be appropriate for testing to occur when
the software library/reusable code is integrated into
the final poftware product.

Software engineering activities should specify how
computel program units are controlled to ensure that
each is upder configuration management, appropriately
documenlted and tested, and software life cycle deliver-
ables developed accordingly.

200 GENERAL REQUIREMENTS

201 Dodumentation and Records

The cqmbined requirements of Part I and Part I,
Subpart 2.7 establish the need for both controlled docu-
ments and records. The applicable softwate engineering
method ghould define the software life:eycle documents
that are o be considered a controlled"document and/or
record.

Contrplled documents@ne governed by Part I,
Requirenpents 5 and 6. In general, software planning docu-
ments (ejg., project plansy/quality assurance plans, config-
uration panagement plans) are considered controlled
documernts. Additionally, organization policies, proce-
dures, and instruetions should be considered controlled
docume

Quali assurance records are governed b
Part I, Requirement 17, and managed differently than
controlled documents. Records providing evidence of
quality-affecting activities include documentation of re-
quirements and design, test plans, test reports, and
user documentation. Part III, Subpart 3.1-17.1 identifies
some suggested documents that should be managed as
records including software procurement documentation
and software verification and validation data and reports
(e.g., system test and acceptance test reports).
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202.1 Reviews. The purpose of software review 4ctiv-
ities is to provide adequate confidence thatthe)softwvare
implements the approved software requirements,
provides correct solutions, and does_not perform or
cause any adverse unintended functions.

Reviews should include assurarcé that any asspmp-
tions made during the performahnce of activities assodiated
with the software engineering elements are consiftent
with the intended use of the software.

203 Software Configuration Management

ment
tion

and
ts of
t 2.7
bved.

Key activities of*software configuration manage
include configuration identification, configurs
change management, configuration status control
configuration audits. This ensures that all elemen
the product baseline, as defined in Part II, Subpar
are accounted for and properly reviewed and appr

203.1 Configuration Identification. PartII, Subpat2.7
requires the establishment of a configuration baseline at
the established and agreed upon intervals or coptrol
points as defined in the software engineering method.
Baselining means the assignment of a documejnted
unique identifier to each software configuration |item
and its associated products and placing the software
configuration item under control to ensure the approved
software configuration item can be retrieved successfully
and to avoid unauthorized changes.

Baselining applies to all identified software confi
tion items used to support the software development
or software maintenance. Each configuration item s

bura-

may be the date and time the configuration ite
generated. Supportsoftware may use the vendor ide
major changes from minor changes.

Support software (see section 600 of this Subpart)
should be identified as part of the final product baseline.
A key part of the overall configuration management
process should be to identify how support software
will remain available to support and, if necessary,

rebuild and execute the program.

(24)


https://asmenormdoc.com/api2/?name=ASME NQA-1 2024.pdf

ASME NQA-1-2024

At the completion of software development activities,
the final product baseline is the collection of previously
baselined configuration items.

203.2 Configuration Change Control. In some cases,
configuration items need to be changed in order to
support a modification to the software. For example, a
modification to enhance the execution performance of
a program may be invisible to the user and may not
require a change to the user documentation. As a
result, the most recent revision of a particular configura-
tion Jtem may be part of more than one product baseline.

20B.3 Configuration Status Control. 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.

208.4 Configuration Audits. Configuration audits may
be uged to verify that

(a) documentation accurately describes configuration
item$ and baselines

(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-
menfation is complete and satisfactory. Functional config-
uratipn audits are a type of verification review, which are
discyssed in Part 1I, Subpart 2.7, para. 202.1.

Thie purpose of the physical configurationaudit is to
confjrm that the software documentation_is consistent
with the as-built software product,-and that the
product is ready for delivery (i.e., acceptable for use).

204 |Problem Reporting and Corrective Action

Thie problem reporting and corrective action require-
menfs of Part I, Subpart 2.7, para. 204 are intended to
implement Part I, Requirement 16, as these requirements
apply to softwarg=~Part I, Subpart 2.7 users need not
develop an independent process to meet these require-
men{s if theif\€xisting processes incorporate the require-
men{s of Part 1], Subpart 2.7, para. 204. Part I, Subpart 2.7
user$ may“develop either supplementary procedures for
softwatep i i i
include software issues in their existing nonconformance
and corrective action procedures. The problem-reporting
process should be developed into a multitiered system
(e.g., a system for dealing with potential improvements
requested by software users, the system for documenting
problems). The development of this multitiered system
may lead to a corrective action prioritization process.
For example, an error reported during the development
process may not require the same level of reporting as one

av S—ahe—€6 -e—a 6156
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that is reported during testing or use (e.g., report to
purchaser). The collection and analysis of information
from this process can be useful in enhancing the organiza-
tion’s Part II, Subpart 2.7 processes.

300 SOFTWARE ACQUISITION

Software acquisition includes the subcontracting of
software development to the purchaser’s design, purchase
of commercial o isition of
software through other methods (e.g., soufce code
centers, company repositories, and usergroupg).

This section provides guidance for software a¢quired in
accordance with Part I and otherwise‘acquired|software
that was not developed in accordance with Paft 1.

=Lthe-snhe 0 Adle _and acd

301 Procured Software and Software Seryices

The development ofsoftare for the purch
supplier should include detailed specificatio
purchase order that\identify the software lifecy
mentation requiféd to be submitted to the purg
approval. Requirements for the content of the
order and ‘the process for evaluating, selecting, and
approving the software product or service previded as
defined in Part 1, Requirement 7 specifies methods for
acceptance that are not always readily applied for soft-
ware. For example, the purchase order specifications
should define purchaser-approved methods of pccepting
software including software design reviewq, factory
(supplier) testing (e.g., source verification), apd accep-
tance testing (e.g., post installation tests).

Acceptable methods for suppliers’ reporting
include, but are not limited to, the following:

(a) e-mail direct to the purchaser’s point of]

(b) posting on the supplier’s website

(c) other documented communication methods that
have been agreed upon with the purchaser

hser by a
hs in the
cle docu-
haser for
purchase

of errors

contact

302 Otherwise Acquired Software

Otherwise acquired software includes ¢
programs that perform a safety function and
programs that perform a function related t
Commercial Grade Dedication is required in ad
with Part II, Subpart 2.14, for otherwise
computer programs that perform a safety functi¢n. Other-
wise Acquired Computer Programs that do not perform a
safety function but perform a function related to quality
are evaluated to assure that the product meets its intended
use as described in para. 302.2 of this Subpart.

pbmputer
fomputer

quality.
cordance
hcquired

302.1 Part III, Subpart 3.2-2.14 provides guidance on
performing commercial grade dedication of software in
accordance with PartIl, Subpart 2.14. Computer programs
that perform a safety function include, but are not limited
to, the following:

(24)
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(a) software that is used to design basic components in
a nuclear facility

(b) software that is used to perform safety analysis

(c) software thatis used to test or operate basic compo-
nents in a nuclear facility

302.2 This evaluation process applies to computer
programs used to design or control systems, structures,
and components whose failure would not create a situa-
tion advy ! j :
performg (or are used for) functions related to quality.
For example, this could include computer programs
used for the design of the chemical and volume control
system, normal residual heat removal system, and
startup (packup) feedwater system.

As per|Part II, Subpart 2.7, para. 302.2, software and
software gervices that have not been previously approved
under a program consistent with the requirements of this
Standard|and that do not meet the criteria of para. 302.1 of
this Subppart are evaluated to assure the software or soft-
ware seryice is acceptable for its application.

The capabilities of the software may be found in system
or facility| operation process descriptions, interviews with
expected|software users, supplier product descriptions,
and the user’s manual. Limitations for use of the software
should cpnsider any restrictions associated with the
computer hardware or operating environment, current
known spftware errors, application to the domain of
interest, fyber security, and user access.

Identifying the technical requirements, and docu-
menting|test plans, test cases, and installation test
results nay be sufficient, provided that the rigor of-the
evaluatiop is commensurate with the computer program'’s
effect on| quality. However, if access to the supplier is
limited §gnd documentation is not avaitable for the
acquired|software, computer programetesting activities
may be the primary method to evaluate the computer
program,

400 SOFTWARE ENGINEERING METHOD

401 Plapning

The software engineering method should be defined
and discyssed jma‘quality or project planning document
(e.g., project(plan, software quality assurance plan).

Plannifpg\documentation should include the following,
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(j) risk management plan

(k) project metrics

() supporting process including acquisition, configura-
tion management, verification and validation, quality
assurance, problem resolution, subcontractor manage-
ment, and retirement

402 Software Requirements

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 comprehensivelydddress all software func-
tions (inputs, behavior, outplits). As appropriate, software
nonfunctional requirementsshould address performpnce,
usability, maintainability, scalability, availability, ex
bility, security, serviceability, and portability.

403 Software Design
in a
tion
y re-

Design decumentation should be completed
manner that facilitates the software verificd
progéss’in accordance with Part II, Subpart 2.7. If an
quiréments are not met in the design activity, then those
requirements should be revised to reflect the final prg¢duct
using the same approval process as the original require-
ments. The design documentation may be combined|with
the documentation of the software requirements ofr the
source code or equivalent (e.g., ladder logic, calculations,
scripts) resulting from implementation of the softare
design.

Software design should result in units that are

(a) low in complexity (e.g., lines of source
number of decision paths)

(b) easily testable

(c) loosely coupled (i.e., requires little interaction
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 non-safety
components. Design considerations should be included to

ode,

with

ensure that the software is reliable secure and ta

as applicable:
(a) project scope and objectives
(b) assumptions and constraints
(c) project deliverables
(d) schedule and budget
(e) organizational internal and external interfaces
(f) roles and responsibilities
(g) staff training plan
(h) methods, tools, and techniques
(i) requirements and design control

184

mper
resistant. Performance-monitoring requirements should
be analyzed and specified prior to the initial system
design.

Any pre-existing computer program components, e.g.,
application frameworks or software libraries, should be
identified. For analysis and design software, a description
of the physical problem and the encoded mathematical
model(s) should be documented. The description
should include a list of assumptions made in constructing

(24)
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the model and all information necessary to enable veri-
fication.

404 Software Design Implementation

The target environment for the software should be iden-
tified and established prior to implementation. The target
environment and reusable component should

(a) be tested for the intended application before use

(b) be selected from proven products with vendor

PART III, SUBPART 3.2-2.7.1

paths not executed identified. The risk associated with
the nonexecuted paths should be evaluated.

405.1.1 UnitTesting. Unit testing is performed by the
developer in the development environment and does not
require independence. The object of unit testing is to test
the lowest level unit of the computer program individu-
ally. The unit test effort should use both source code
execution and source code review. Input and output
stubs to mock up the interfaces are usually required

(c) conform to a plan describing the strategy and the
time|period for which vendor support is obtained for the
targgt environment and reusable products

(d) comply with industry interface standards, when
they fexist [e.g., IEEE Std 1003.1, IEEE Standard for Infor-
matipn Technology— Portable Operating System Inter-
face [POSIX®)]

If & target environment or a reusable component was
not dleveloped in accordance with a process standard
requjred 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 documentation.

405 | Computer Program Testing

.1 Testing Process. Computer program testing may
eunittesting, integration testing, regression testing,

perfgrmed during computer programtdevelopment to a
i test of all software requirements. This series of

Thie extent of the computer program testing activities
should be commensuratéwith the risk associated with the
failure of the softwaréeiFdctors affecting this risk include
the potential impact on safety and/or operation,
complexity of comiputer program design, degree of stan-
dardjzation,state of the art, and similarity with previously
proven computer programs.

Thie reSponsible organization should be an integral part
of th

b testing nrocess. Computer nrogram tests should be
or r r O

for source code execution. Source code revieyw can be
accomplished using code walkthroughs er mote formal
inspections. Additional guidance on in§pections may be
found in IEEE Std 1028-2008, IEEE Standard for{Software
Reviews and Audits.

Additional guidance on unit'testing may be|found in
IEEE Std 1008, IEEE Standard for Softwphre Unit
Testing, and IEC-60880,{NGelear Power Plantg—Instru-
mentation and Contrel Systems Important to [Safety —
Software Aspectsyfor Computer-Based fystems
Performing Category a Functions.

405.1.2 integration Testing. Integration
computeryprogram units is typically perform
developer in the development environment
noteequire independence. The main functio
ofcintegration testing is to exercise the ig
between the units.

Once the units are unit tested, they are integraled one by
one, until all the units are integrated, to check the combi-
national behavior, and to validate if the requirefnents are
implemented correctly.

Integration testing is conducted simultaneo
the development of the units and does not r¢
units to be completed prior to the start of in|
testing. A top-down approach to integratio
may require developing “stubs” for nonexistin
bottom-up approach may require developing
for the nonexisting units.

The integration test effort should identify
with the interaction among units. Integratio
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.

esting of
d by the
hnd does
h or goal
terfaces

isly with
quire all
fegration
h testing
b units. A
“drivers”

broblems
h testing

405.1.3 Regression Testing. Regression tedts should
be performed to ensure that a software change has no

developed, and the test results evaluated by individuals
who are familiar with the system specification. Test cases
should include execution of extreme and boundary values,
exception handling, long run times, utilization of shared
resources, workloads with periods of high demand and
extreme stress, and special timing conditions. Test
coverage analysis should be developed that executes
all functions to ensure adequate testing is performed
commensurate with the risk of computer program
failure. The test coverage should be monitored, and
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unintended effects, i.e., does not cause another portion
of the program to stop working or generate erroneous
or spurious results. The coverage required for regression
testing should be determined during the development
associated with a software change. The set of tests
used for regression testing may be drawn from previously
executed installation or site acceptance tests. The results
of regression test execution should be compared against
reference results from previous regression, installation, or
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site acceptance tests. Automated execution of regression
tests should be considered.

405.1.4 System Testing. System testing may be
started as soon as the software product is completed.
System testing should be performed by independent per-
sonnel and should include system users (i.e., operators
and maintenance 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
performgnce margin, and the stability of the system
should he assessed. Computer program reliability
should b¢ measured during the software system test.

At the|end of the software system test, integration
testing with operational hardware and other computer
program |interfaces should be performed to ensure the
computer 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 same environment.

Additignal guidance 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)
performgd at the vendor’s or supplier’s facility under
the contrgl of the purchaser on the version of the computer
program [to be delivered. FAT should be consjdered for
computer programs that are custom developed by a
vendor. Frequently FAT is performed for. aequired inte-
grated hgrdware and software system(s such as control
systems| or other real-time systems. FAT should
include ekercising the computer program in an environ-
ment comparable to the environment in which the
computdqr program will beudsed. This testing may
include tpsting of associated hardware, and simulation
of data ipputs or control signals. FAT should provide
interim results thatsaequired software, and if applicable
computef hardwate, meet contract or purchase order
specifications-derived from the software requirements
prior to dlelivery to the customer.
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underlying executive version, firmware in displays, and
anything to which the software could be sensitive).

Installation tests should test response, calibration, func-
tional operation, and interaction with other systems.
Interfaces that were simulated during integration or
factory acceptance testing should be exercised.

Installation data, including test results, should be under
configuration control.

405.1.7 Site Acceptance Testing. Acceptance testing
is performed at the end of the software developmentcycle
to provide adequate confidence that the software sat]sfies
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 pe‘used. Testing, using docu-
mented test plans, test”cases, and results if the
primary method of acceptance testing. These tests
should also include ‘exercising the computer program
in an environnient comparable to the environmepnt in
which the computer program will be used. This tefsting
may include testing of associated hardware, and sithula-
tion of data inputs or control signals. Site acceptfance
testing‘performed by the purchaser should be dohe to
ensure that no damage was incurred during shipmnent,
and confirm proper implementation in the operating en-
vironment.

If testing is to be performed in a production enviiron-
ment, then extra rigor and due diligence are strongly rec-
ommended to ensure there are no unacceptlable
consequences from the testing.

Additional guidance on acceptance testing may be fpund
in IEEE Std 1012, IEEE Standard for Software Verifichtion
and Validation.

405.2 TestPlans and Test Cases. Test planning sijould
identify the types and level of testing to be performed over
the life of the computer program, and as appropriate the
computer hardware and operating system. Testing fypes
include those discussed in para. 405.1 of this Subpart| Test
planning should identify the basis for establishing the test
criteria as well as the acceptance criteria for the oyerall
testingactivity. Test planning should identify requirefl and
optional reports and records, as well as any reqyired

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 procedures and
instructions. Installation tests should be executed inde-
pendently, to the extent practical. Installation tests
should include tests for the presence of all necessary
files, as well as the contents of the files; hardware
devices; and all computer program components (e.g.,

IC}JUIL fUl llldLLillS dlll.l LUllVCllLiUllb. TCDL }Jldlllling
should be documented, independently reviewed, and
approved by the appropriate organization prior to
approval of the computer program for use.

Test cases may include

(a) written step-by-step instructions executed by a
tester(s)

(b) test scripts executed by a test program or batch
processing system that meets the requirements of
Part II, Subpart 2.7, section 600
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(c) other methods that cause the computer program to
be executed producing results that are subsequently eval-
uated against the acceptance criteria

Unit test cases and integration test cases may not be
required to be documented, reviewed, or approved.
For system testing, installation testing, and site accep-
tance testing, test cases should be documented, indepen-
dently reviewed, and approved by the appropriate
organization.

ensufe that the required ranges of input parameters are
exerfised. This action may require that a test case is
execphited multiple times with different 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.

.3 Test Results and Test Reports. The test report
d include
details of the testing activities, including the
computer program tested with a unique idéntifier 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
m
other software used'such as simulation models or
cripts
software intérfaces
names of individual(s) performing the tests
(f)| testingdate(s)
(g] results\from each of the test cases
Thie tést)results should be evaluated by a person not
direftly involved in performing the testing of the
computer program to ensure the computer program
meets the overall acceptability to meet the documented
requirements. This independent person(s) should docu-
ment, including their name and signature, the evaluation
and acceptability. Acceptability of the software is based on
meeting the defined acceptance criteria for the testing
performed. If the test results do not match the expected
results within the defined acceptance criteria, justification
for declaring acceptability should be provided. This docu-
mentation should be included in the test report.

systd
(c)

test
(d]
(¢
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The test report should also address any problems
encountered during testing, how those problems were
resolved, and who approved the resolution. The test
report should identify any deviations from the approved
test plan or test cases and who approved those deviations.
The test report should be considered a quality assurance
record, managed as per Part [, Requirement 17, and main-
tained until the computer program has been retired.

406.1 Use of Software. The softwaré eng
method should provide a means to enstre’that
ware usage remains consistent withithe apprg
ware design and the approved acceptance testir

ineering
the soft-
ved soft-
g results.

406.1.1 Identifying Changes’in the OperarTng Envi-
ronment. Changes to the/operating environment (see
PartIl, Subpart 2.7, para.203) include changes tolthe oper-
ating system, support.spftware, interface software (e.g.,
graphical user interfaces, structured query language,
and network protecols), firmware, or hardware used
for the execution of the computer program.
Changes may be planned and managed by the
tion responsible for the computer program, by other insti-
tutienal‘organizations such as an information tgchnology
group, or by cloud-based service providers. Chanlges in the
operating environment may influence the operption of a
computer program. Operating system changes may, for
example, lead to variations in calculated resultd or varia-
tions in expected system responses to computel| program
actions.
Changes to the operating environment may b¢ categor-
ized by the operating system supplier as mipor (e.g.,
update patches, security patches) or major (e.g., mew oper-
ating system version or build number). Regardlss of the
supplier’s categorization, the change should be ¢valuated
for impact to the verified and validated funictions of
installed computer programs. The following are pxamples
of changes that should require evaluation:
(a) Support software (e.g., software tools arld system
software) change examples include changes tol dynamic
libraries associated with compilers and changgs to plat-
forms where computer programs are executed (fe.g., data-
base software, spreadsheet software, operating systems,
networking protocols).
(b) Interface software change examples

prganiza-

include
between programs and operators and changes to struc-
tured query language used to communicate between
programs and networks.

(c) Firmware or hardware changes include, for
example, a change in the processor type, the chipset asso-
ciated with a particular processor type, networking
devices, and online storage devices.

(24)
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Prior to a major patch or upgrade, the operating envi-
ronment organization should inform organizations
responsible for software programs of the timing and
scope of the planned change in order to proactively eval-
uate the need for additional in-use testing (see
para. 406.2).

406.1.2 Evaluating Changes in the Operating Envi-
ronment. Organizations implementing this Standard
should evaluate changes to the operating environment

ASME NQA-1-2024

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.

The responsible organization may use the following
methods to initiate in-use testing. Various tests may be
packaged into a batch process that allows for automated
testing and results comparison.

(a) For frequently used software, in-use testing should

be performed perfodicaity at a frequency based oh the

and the g¢ffect of those changes on installed computer .
. importance of the software and the frequen¢y of
programg (see Part II, Subpart 2.7, para. 602). Organiza- . .
. . o . changes to the operating environment.
tions shopuld establish criteria for the evaluation of such > .
. . . (b) For software that is used infrequently,$uch gs for
changes 3nd establish the level and type of in-use testing . . .
design analysis, in-use testing may be_performed bgfore

required|The criteria should include consideration of the
type, scope, magnitude of the change, impact to software
baselinesd| ability of the organization to control change to
the computing environment, and the frequency of
changes. |Organizations should also establish actions to
be taken|in the event of a failed in-use test.

When pstablishing criteria related to changes in the
operating environment, organizations should consider
the impdct of those changes on the computational or
control functions of installed computer programs
previously accepted for use. Organizations may determine
that chaniges are not significant and do not require in-use
testing if[those changes do not affect the baseline. Orga-
nizations|should evaluate the impact of multiple changes,
which ar¢ determined not to be significant, as a collective
and evalyate the cumulative impact to the operating en-
vironmenjt and baseline.

The process for determining the significance of changes
may inclfide evaluating information from the operating
system, qupport software, or hardware supplier about
the charlge. Deploying a proposed change to a test
group or fest environment may also infornrthe evaluator
regarding the significance of changes- The output of the
evaluati¢n should determine the significance of the
change on the installed computer-programs needed to
identify pdditional reviewsdand retesting. For critical
computef programs, thecoperating environment may
need to b¢ frozen at the version in effect during final accep-
tance tedting. The following table illustrates potential
outcomeg and recommended actions:

Evaluation Qutcome Actions

Changes mlt significant No in-use testing recommended

each use of the software. When infrequeitly used software
is changed to being used routinely,the requirement in (a)
becomes applicable.

406.3 Access Control. Access control should adglress
both the security of the computer system and the crjitical
data that resides on thé system. Both electronic (e.g.| fire-
walls, network security measures) and physical [(e.g.,
console) access should be considered. One meth¢d of
ensuring system’integrity is by employing unique|user
identificatiohs in combination with a reliable passyord
system. The concept of least privilege can also be ipple-
mented, which grants each user access to only the
resources for which he has a legitimate need, af the
Jowest access level (read, execute, write, delete,|etc.)
required to perform the function. Other methogls of
physical access control include locks, security bafiges,
or other forms of access to the computer system ftself
(e.g., using security guards).

406.4 User Documentation. The development off 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 incly
purpose, function, and limitations

(c) user instructions that describe how to us
computer program

(d) input and output specifications

(e) adescription of system limitations including hard-
ware and operational environment

(f) adescription of user messages initiated as a resjult of

ding

b the

Changes can potentially impact
expected responses

In-use testing recommended

Changes are not allowed Freeze operating environment

406.2 In-Use Testing. In-use testing should document
who is responsible for performing the tests. 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,

188

illll)lUl)Cl illl)ul. dllL,‘l 1llUVV LIIC UusScl Call lelJUllL‘l
(g) information for obtaining user and maintenance
support
(h) known problems and identified workarounds
(i) description of theory, mathematics, and algorithms

407 Maintenance

Changes to software that have been approved for use
are controlled, and the methods for doing so should be
identified in the software engineering method. The
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rigor required for changes should be commensurate with
the risk being taken, and should consider the importance
of the software, the nature and extent of the change, and
the risk of an adverse effect being introduced by the
change.

Typically, revisions are in response to any of the
following:

(a) enhancement requests

(b) changes to software requirements

PART III, SUBPART 3.2-2.7.1

options or a new revision, even without a change in
the source code can have negative impact on the computer
program.

601 Software Tools

Examples of types of software tools are integrated
development environment (IDE), comparators, cross-
reference generators, compilers, configuration and
source code management software, decompilers, disas-

(2 C?langes 0 e Opetatiils env1rolnmer;)t'l' semblers, test case generators, dynamicpahalyzers,
. (d] changes to computer system vulnerability protec- spreadsheet applications, document preparation, debug-
tions gers, and editors.

(e] reported software problems that must be corrected

. 602 System Software

408 | Retirement 4

Sof . dered retired when the sof . Examples of types of systemsoftware are int¢rpreters,
1 oftware 1s COI;SI e;e reltlre when t ehso tvs./are. ISfI'IO diagnostics, utilities, operating systems, devic¢ drivers,
onger supporte and no longer mee‘Fs the crlt.erla. or and assemblers.
routine use as defined by the responsible organization.

A process should be established for retired software

: e . : 700 REFERENCES

that fefines responsibilities for reporting and managing
ofidgntified problems and assessing the problem’s impact The following is'a list of publications referended in this

during the software’s previous use.
500|STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

Sofftware engineering standards, conventions, and
othef required work practices to be used during the soft-
ward life cycle should be documented in the planning
docymentation as specified in Part II, Subpart.2.7,
paral 401. These standards, conventions, and“other
work practices may include software engineering
consgnsus standards, organizational documiéntation stan-
dardp, industry or organizational coding standards, and
indugtry-accepted symbols for design.documentation.

SUPPORT SOFTWARE

pport software that is €ritical to the successful devel-
bnt, operation, or maintenance of a software product
d be identified and-evaluated to determine the extent
to which configuration management, acceptance testing,
and @ny other parts of the software engineering method
are applied. Based on the role of the support software, the
appiopriate‘elements of the software engineering
methods should be applied.

600

development, operations, and performance of the
computer program is a compiler. Changes in compiler

189

Subpart.

IEEE Std 7-4.3.2-2003. IEEE Standard Criteria for Digital
Cémputers in Safety Systems of Nuclear Powpr Gener-
ating Stations. Institute of Electrical and Electronics
Engineers, Inc.

IEEE Std 1003.1-2008. IEEE Standard for Infprmation
Technology — Portable Operating System [[nterface
(POSIX(R)). Institute of Electrical and Electronics Engi-
neers, Inc.

IEEE Std 1008-1987. IEEE Standard for SoftWare Unit
Testing. Institute of Electrical and Electrorics Engi-
neers, Inc.

IEEE Std 1012-2012. I[EEE Standard for System
ware Verification and Validation. Institute of
and Electronics Engineers, Inc.

IEEE Std 1028-2008. IEEE Standard for Softwarg
and Audits. Institute of Electrical and Electro
neers, Inc.

ISO/IEC/IEEE 24765:2010(E). Systems and
engineering — Vocabulary. Institute of Elec
Electronics Engineers, Inc.

IEC 60880:2006. Nuclear Power Plants — Instrumenta-
tion and Control Systems Important to Safety — Soft-
ware Aspects for Computer-Based Systems Pgrforming

and Soft-
Electrical

Reviews
hics Engi-

software
rical and

Commission.
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SUBPART 3.2-2.7.2
Implementing Guidance on the Requirements of ASME NQA-1,
Parts | and Il for Software Used for Nuclear Facility Applications

100 GENERAL

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 Adidenda of the Standard, but the information
has somel|application 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
softwarg are interspersed within the Standard. The
Subpart fliscusses the requirements applicable to soft-
ware within the 18 requirements of Part I, the supple-
mental r¢quirements of Part II (Subparts 2.7 and 2.14);
idance of Part IV, Subpart 4.1 of the Standard.

101 Termns and Definitions

The Sybpart introduces no new terms @r definitions
related flo software or computer preogrdams used for
nuclear facility applications. The Subpartuses commonly
accepted [flowchart symbols that were first introduced by
Frank Gilbreth to the members 0f ASME in 1921.' The
legend associated with thé flowchart identifies the
symbols yised and providesitheir corresponding meaning.

These |diagrams représent the flow of information
within the Standard;-not the flow of the governed
processe$. Sometimes the information flow divides into
parallel pathssione or more of which may be applied
concurrgntly’on an “as appllcable basis. Mandatory
paths priace o o 2 o o
lines) are always appllcable whereas optlonal paths,
processes, and deliverables (notated with dashed lines)
are contingent upon the circumstances.

! Frank Bunker Gilbreth, Lillian Moller Gilbreth (1921), presentation
“Process Charts — First Steps in Finding the One Best Way,” ASME.

190

200 FLOWCHART APPROACH

This Subpart organizes the requirements for software of
the Standard into 12 software_and NQA-1 related
processes that are pictorially illustrated in a series of flow-
charts. These 12 processes apply to software and in¢glude
processes uniquely applicable+to computer programg. The
processes are

(a) software enginéering

(b) software design’requirements

(c) software configuration management

(d) support’software and tools

(e) problem reporting and corrective action

(f) software design

(g)-'software reviews

(h)> software design implementation

(i) computer program testing

(j) software operation, maintenance, and retirenment

(k) software acquisition

(1) computer program use in design analysis

The flowcharts introduce no new requirements fon
ware. The majority of the requirements presented i
flowcharts are in the exact language of the Standaz
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 !110ws
through the Standard, and finally, identifies any rejated
requirements.

soft-
h the
d. In

201 Flowcharts

Figures 201-1 through 201-12 provide a pictorial f
tration of the Standard’s computer program require

lnterdependenaes 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.

202 Legend

Figure 202-1 of this Subpart 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,
operation,
maintenance, and
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Figure 201-1
Software Engineering

The appropriate requirements of this
Subpart shall be implemented
through the policies, procedures,
plans, specifications, or work

» practices, etc., that provide the
framework for software engineering

PART III, SUBPART 3.2-2.7.2

Subpart 2.7 supplements the
requirements of Part | and
shall be used in conjunction
with applicable requirements

of Part | when and to the
extent specified by the
organization invoking the

retirement of software. activities.
(Part Il, SP 2.7, S100) (Part Il, SP 2.7, S100) Subpart.
A
Work practices Specifications Procedures Plans Policies

Software Engineering Framework

Fhe scope of software
lengineering activities
include the following
elements, as
appropriate:
(Part Il, SP 2.7, S101)

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
the software life-cycle

conventiops, and other
work practices that
support the software
life cycle
{Part I, SP 2.7, S101(c)]

activities
[Part II, SP 2.7, S101(b)]

o !
[ !
[ !
[ !
[ !
[ !
n |
| | operate, and maintain i
[ !
[ !
[ !
[ !
[ !
b !
[ !
[ !
P |

controls for support
software used to develop,

computer programs
[Part I, SP 2.7, S101(d)]

¢ v

Software
acquisition
(Fig. 201-11)

Software Engineering Elements

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

SE3

Software Software
reviews configuration
(Fig. 201-7) management
(Fig. 201-3

reporting and
corrective action

Problem

(Fig. 201-5)

(Part II, SP 2.7, S200)
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Figure 201-1
Software Engineering (Cont’d)

As appropriate, the software engineering
methods, software acquisition method, or Standards, conventions
both shall establish the need for . !

standards, conventions, and other and OThf_" feql:]“‘llaldbwork
required work practices to facilitate - DTZC ices sha ’ e 1
software life-cycle activities (e.g., software ocumented.

design and implementation activities). (Part Il, SP 2.7, S500)
(Part Il, SP 2.7, S500)

A

|

|

|

|

|

| SE1

|_ T y \ 4 v

l Standards Conventions Other required
| work practices
l Software

| acquisition

— — —\(Fig. 201-11)
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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

The applicable software engineering method should
define what documentation should be controlled in

In general, plans (eg., project
plans, quality assurance
plans, configuration
management plans),
software engineering

SE3

Recor
quality-
docum|
and desi
and|

(H

s providing evidence of
ffecting activities include
bntation of requirements
hn, test plans, test reports,
user documentation.

art Il, SP 4.1, S201)

Reco

c
(H

ds are controlled under

Part|l, Requirement 17 and

nfiguration control.
art IV, SP 4.1, S201)

accordance with these requirements.
(Part IV, SP 4.1, S201)

A

\ 4
| Software | Standards,
§ acquisition § conventions, and
| methods i work practices
L\ | Software f L\ | Support
3 engineering | 3 software
i methods | i controls
! i o

procedures, and contract
documents should be
controlled under
Requirements 5 and 6.
(Part IV, SP 4.1, S201)

(Part I, SP 2.7, S101)

—_— - —_— — =

\ 4

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

maintained as records, in
accordance with Part |,
Requirement 17.
(Part Il, SP 2.7,5207)

Baseline

documents

documents that are to be e this Subpart, they can be provided as

Although multiple documentation
requirements are specified within

separate or as combined documents.
(Part Il, SP 2.7, S201)

A

Return
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Figure 201-8

Software Design Implementation

conventions, and

Standards,

other work

practices

Software design

PART III, SUBPART 3.2-2.7.2

v

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

(Part I, Req. 3, S801.3)

Instructions
for computer
program use

Computer program
listing

Software Products

v

The implementation
process shall result in
software products such as

€— computer program listings

and instructions for
computer program use.
(Part Il, SP 2.7,-5403)

v

A'review shall be
performed in accordance
> with para. 202 of this

Subpart.
(Part Il, SP 2.7, S403)

Software
reviews
(Fig. 201-7)
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