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FOREWORD

This Standard is intended to serve the global nuclear industry responsible for the safety and quality of nuclear facilities
and activities.
It is intended to be applied to any structure, system, component, activity, or organization that is essential to the safe,

reliable, and efficient performance of a nuclear facility and any activities independent of a facility that may affect perfor-
mance. It is also intended to be applied to all phases of a nuclear facility life cycle and to related activities.
This Standardreflects industryexperienceandcurrentunderstandingof thequalityassurance requirementsnecessary

to achieve safe, reliable, and efficient utilization of nuclear energy and management and processing of radioactive mate-
rials. The Committee on Nuclear Quality Assurance (NQA) actively endorses the growing worldwide movement toward
rational, cost-effective quality assurance practices— practices that focus on results. The NQA Committee alsomaintains
liaison with national and international groups that have similar interests in quality to assure consistency and maximum
applicability of the Standard in a global setting. Consequently, the NQA Committee has regularly updated and revised the
Standard since its first edition was issued in 1979 to improve its utility, effect on nuclear safety, and value to the nuclear
industry.
This Standard includes requirements and guidance and is organized in the following four parts:
(a) Part I contains requirements for a Quality Assurance Program for nuclear facility applications.
(b) Part II contains additional quality assurance requirements for the planning and conduct of specific work activities

conducted under a Quality Assurance Program developed in accordance with Part I.
(c) Part III contains guidance for implementing the requirements of Parts I and II.
(d) Part IV contains guidance for the application ofNQA-1 and comparisons ofNQA-1with other quality requirements.
Early in1975, theAmericanNational Standards Institute (ANSI) assignedoverall responsibility for coordinationamong

technical societies and development and maintenance of nuclear power quality assurance standards to the American
Society ofMechanical Engineers (ASME). TheASMECommittee onNQAwas constituted onOctober 3, 1975, and assumed
responsibility for the ANSI/ASME N45 series documents. Currently, the NQA Committee operates under the ASME
requirements for Nuclear Codes and Standards Development Committees.
This Committee initially prepared

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

For a detailed history of the NQA Committee and evolution of the Standard, go to: http://cstools.asme.org/csconnect/
CommitteePages.cfm?Committee=O10500000&Action=16897.
Requests for interpretation or suggestions for improvement of this Standard should be submitted in accordance with

Correspondence With the NQA Committee.
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For a listing of the NQA publication history, refer to the following table:

Historical Listing of NQA Publications

NQA-1 NQA-2 NQA-3
Editions
and

Addenda Designator Issued

Editions
and

Addenda Designator Issued

Editions
and

Addenda Designator Issued
1st Ed. NQA-1–1979 8/31/1979 … … … … … …
Add. NQA-1a–1981 4/30/1981 … … … … … …
Add. NQA-1b–1981 1/31/1982 … … … … … …
2nd Ed. NQA-1–1983 7/1/1983 1st Ed. NQA-2–1983 8/31/1983 … … …
Add. NQA-1a–1983 12/31/1983 Add. NQA-2a–1985 10/15/1985 … … …
Add. NQA-1b–1984 3/15/1985 … … … … … …
Add. NQA-1c–1985 12/31/1985 … … … … … …
3rd Ed. NQA-1–1986 7/1/1986 2nd Ed. NQA-2–1986 7/1/1986 … … …
Add. NQA-1a–1986 2/15/1987 Add. NQA-2a–1986 2/15/1987 … … …
Add. NQA-1b–1987 3/15/1988 Add. NQA-2b–1987 4/15/1988 … … …
Add. NQA-1c–1988 2/28/1989 Add. NQA-2c–1988 2/28/1989 … … …
4th Ed. NQA-1–1989 9/15/1989 3rd Ed. NQA-2–1989 9/30/1989 1st Ed. NQA-3-1989 3/23/1990
Add. NQA-1a–1989 3/31/1990 Add. NQA-2a–1990 5/31/1990 … … …
Add. NQA-1b–1991 4/15/1991 Add. NQA-2b–1991 5/12/1992 … … …
Add. NQA-1c–1992 9/30/1992 … … … … … …
5th Ed. NQA-1–1994 [Note (1)] 7/29/1994 … … … … … …
Add. NQA-1a–1995 1/19/1996 … … … … … …
6th Ed. NQA-1–1997 12/31/1997 … … … … … …
Add. NQA-1a–1999 5/25/1999 … … … … … …
7th Ed. NQA-1–2000 5/21/2001 … … … … … …
Add. NQA-1a–2002 12/6/2002 … … … … … …
8th Ed. NQA-1–2004 12/22/2004 … … … … … …
Add. NQA-1a–2005 5/3/2006 … … … … … …
Add. NQA-1b–2007 6/1/2007 … … … … … …
9th Ed. NQA-1–2008 3/14/2008 … … … … … …
Add. NQA-1a–2009 7/20/2009 … … … … … …
Add. NQA-1b–2011 1/4/2011 … … … … … …
10th Ed. NQA-1–2012 3/15/2013 … … … … … …
11th Ed. NQA-1–2015 2/20/2015 … … … … … …
12th Ed. NQA-1–2017 1/18/2018 … … … … … …
13th Ed. NQA-1–2019 12/31/2019 … … … … … …

GENERAL NOTE: NQA editions and addenda prior to 1989 were titled ANSI/ASME NQA.

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

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing
revisions, and attending Committee meetings. Correspondence should be addressed to:

Secretary, NQA Standards Committee
The American Society of Mechanical Engineers
Two Park Avenue
New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that appear necessary
or desirable, as demonstrated by the experience gained from the application of the Standard. Approved revisions will be
published periodically.
The Committee welcomes proposals for revisions to this Standard. Such proposals should be as specific as possible,

citing the paragraph number(s), the proposed wording, and a detailed description of the reasons for the proposal,
including any pertinent documentation.

Interpretations. Upon request, theNQA Standards Committeewill render an interpretation of any requirement of the
Standard. Interpretations can only be rendered in response to a written request sent to the Secretary of the NQA Stan-
dards Committee.
Requests for interpretation should preferably be submitted through the online Interpretation Submittal Form. The

form is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will receive an
automatic e-mail confirming receipt.
If the Inquirer is unable to use the online form, he/she may mail the request to the Secretary of the NQA Standards

Committee at the above address. The request for an interpretation should be clear and unambiguous. It is further rec-
ommended that the Inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry in one or two words.
Edition: Cite the applicable edition of the Standard for which the interpretation is being requested.
Question: Phrase the question as a request for an interpretation of a specific requirement suitable for

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

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

Background Information: Provide the Committee with any background information that will assist the Committee in
understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or
information.

Requests that arenot in the format describedabovemaybe rewritten in the appropriate formatby theCommitteeprior
to being answered, which may inadvertently change the intent of the original request.
Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or

understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

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

Attending Committee Meetings. The NQA Standards Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Personswishing to attend anymeeting and/or telephone conference should contact the
Secretary of the NQA Standards Committee.

xx
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INTRODUCTION

This Standard is to be applied to any structure, system, component, activity, or organization that is essential to the safe,
reliable, and efficient performance of a nuclear facility and any activities independent of a facility that may affect perfor-
mance (e.g., transportation of nuclear materials) of those activities. The extent to which this Standard should be applied
dependsupon the specific type of facility, items, or services involved and thenature, scope, and relative importance of the
activity beingperformed. It is also tobe applied to all phases of anuclear facility life cycle (e.g., siting, design, construction,
operation, and decommissioning) and all types of activities (e.g., training, testing, software development or use).
The Standard also applies to activities that could affect the quality of nuclearmaterial applications, structures, systems,

and components of nuclear facilities.
Examples of nuclear facilities are those for power generation, spent fuel storage,wastemanagement, fuel reprocessing,

nuclearmaterial processing, fuel fabrication, nuclear research, and other related facilities. Examples of activities include
siting, designing,procuring, developingorusingsoftware, fabricating, constructing,handling, shipping, receiving, storing,
cleaning, erecting, installing, inspecting, testing, operating, maintaining, repairing, refueling, modifying, and decommis-
sioning.
This Standard is organized in the following four parts:
(a) Part I contains requirements for developing and implementing a Quality Assurance Program for nuclear facility

applications.
(b) Part II contains additional quality assurance requirements for the planning and conduct of specific work activities

under a Quality Assurance Program developed in accordance with Part I.
(c) Part III contains guidance for implementing the requirements of Parts I and II.
(d) Part IV contains guidance for application of NQA-1 and comparisons of NQA-1 with other quality requirements.
The arrangement of the requirements in Parts I and II and the guidance in Parts III and IV permit the judicious

application of the Standard or portions of the Standard. Applicable requirements of Parts I and II are to be implemented
to ensure conformance with NQA-1. The application of this Standard, or portions thereof, shall be invoked by written
contracts, policies, procedures, specifications, or other appropriate documents.
This Standardreflects industryexperienceandcurrentunderstandingof thequality assurancerequirementsnecessary

to achieve safe, reliable, and efficient utilization of nuclear energy andmanagement and processing of radioactive mate-
rials. The Standard focuses on the achievement of results, emphasizes the role of the individual and line management in
the achievement and sustainment of quality, and fosters the application of these requirements in a manner consistent
with the relative importance of the item or activity (i.e., a “graded approach”).
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ASME NQA-1–2019
SUMMARY OF CHANGES

Followingapprovalby theASMENQACommittee andASME, andafterpublic review,ASMENQA-1–2019wasapprovedby
the American National Standards Institute on September 4, 2019.

ASME NQA-1–2019 includes the following changes identified by a margin note, (19).

Page Location Change
1 Part I, Introduction, 400 Definition of electronic signature added
7 Part I, Requirement 2, 303.4 Revised
9 Part I, Requirement 3, 300 Revised
16 Part I, Requirement 7, 700 Revised
18 Part I, Requirement 8, 202 Revised
20 Part I, Requirement 10, 500 Revised
24 Part I, Requirement 12 200, 301, 302, and 402 revised
27 Part I, Requirement 14 Revised in its entirety
28 Part I, Requirement 15 200 and 300(b) revised
50 Part II, Subpart 2.2, 307.1 Subparagraph (h)(1) revised
51 Part II, Subpart 2.2, 309 Subparagraphs (b)(1) and (c)(2) revised
54 Part II, Subpart 2.2, 503.2 Revised
61 Part II, Subpart 2.5, 300 Revised
65 Part II, Subpart 2.5, 603 Subparagraph (a) revised
65 Part II, Subpart 2.5, 701 Revised
70 Part II, Subpart 2.5, 903 Revised
71 Part II, Subpart 2.7, 100 Footnote 1 deleted, and subsequent footnotes renumbered
71 Part II, Subpart 2.7, 102 (1) Definitions of acceptance testing, change control, software

development cycle, software engineering, software tool, system
software, and test plan revised

(2) Definition of software design verification deleted
(3) Definitions of computer program unit and in-use testing added

72 Part II, Subpart 2.7, 200 Revised in its entirety
74 Part II, Subpart 2.7, 400 Revised in its entirety
76 Part II, Subpart 2.7, 600 Revised in its entirety
76 Part II, Subpart 2.7, 700 Revised
83 Part II, Subpart 2.14, 101 Definition of commercial grade item revised
84 Part II, Subpart 2.14, 300 Revised
84 Part II, Subpart 2.14, 401 Subparagraph (a) revised
85 Part II, Subpart 2.14, 500 Revised
86 Part II, Subpart 2.14, 603 Subparagraph (a)(3) revised
88 Part II, Subpart 2.14, 900 Revised
90 Part II, Subpart 2.15 Deleted
96 Part II, Subpart 2.19, 100 Revised
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Page Location Change
96 Part II, Subpart 2.19, 201 Reference to ISO/IEC 17025 revised in three places
96 Part II, Subpart 2.19, 202 Reference to ISO/IEC 17025 revised in three places
108 Part II, Subpart 2.25 Added
119 Part III, Subpart 3.1-2.2 201, 202, and 204 revised
122 Part III, Subpart 3.1-2.3 Revised in its entirety
129 Part III, Subpart 3.1-3.1, 401.1 Title revised
130 Part III, Subpart 3.1-3.1, 401.2 Title revised
131 Part III, Subpart 3.1-3.1, Table

401.4
Second column revised, and third entry in third column revised

131 Part III, Subpart 3.1-3.1, 700 Added
132 Part III, Subpart 3.1-3.1, 1000 Added
141 Part III, Subpart 3.1-10.1, 200 Revised
142 Part III, Subpart 3.1-15.1 202, 300, and 401 revised
144 Part III, Subpart 3.1-15.1, Figure

100
In tophalf of figure, rectangle labeled “Segregate/control” revised
to “Segregate”

145 Part III, Subpart 3.1-16.1, 200 Revised
145 Part III, Subpart 3.1-16.1, 300 Revised in its entirety
146 Part III, Subpart 3.1-16.1, Figure

300
Revised

147 Part III, Subpart 3.1-16.1, 400 Revised
148 Part III, Subpart 3.1-16.2 Added
162 Part III, Subpart 3.1-18.1, 301 Revised
165 Part III, Subpart 3.1-18.2 Revised in its entirety
169 Part III, Subpart 3.2-2.7.1 Revised in its entirety
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PART I
REQUIREMENTS FOR QUALITY ASSURANCE

PROGRAMS FOR NUCLEAR FACILITIES
(FROM FORMER NQA-1)

INTRODUCTION

This Standard reflects industry experience and current
understanding of the quality assurance requirements nec-
essary to achieve safe, reliable, and efficient utilization of
nuclear energy, andmanagement and processing of radio-
activematerials. TheStandard focuseson theachievement
of results, emphasizes the role of the individual and line
management 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

Part I — this Part — establishes requirements for the
development and implementation of a Quality Assurance
Program (QAP) for nuclear facility applications. It is
arranged by Requirements 1 through 18.
Part II contains additional quality assurance require-

ments for the planning and conduct of specific work activ-
ities under a Quality Assurance Program developed in
accordance with Part I. It is arranged by Subparts.
Part III contains guidance for implementing the require-

ments of Parts I and II. It is arranged by Subparts.
Part IV contains guidance for application of NQA-1 and

comparisons of NQA-1with other quality requirements. It
is arranged by Subparts.

200 APPLICABILITY

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

dance with Part I is to be applied when implementing
Part II requirements.

300 RESPONSIBILITY

The organization invoking this Part shall be responsible
for specifying applicable requirements and appropriately
relating them to specific items, activities, and services. The
organization implementing this Part and applicable Part II
requirements shall be responsible for complying with the
specific requirements to achieve quality results in compli-
ance with this Standard.

400 ð19ÞTERMS 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 item, 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, or audit to
determine and document whether items, processes,
systems, or services meet specified requirements and
perform effectively.
audit: a planned and documented activity performed to
determine by investigation, examination, or 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

organization’s quality assurance program not under
the direct control or within the organizational structure
of the auditing organization.
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audit, internal: an audit of those portions of an organi-
zation’s quality assurance program retained under its
direct control and within its organizational structure.
audit finding: a condition adverse to quality identified
during an audit requiring follow-up by or for the auditing
organization.
Certificate of Conformance: a document signed or other-
wise authenticated by an authorized individual certifying
the degree to which items or services meet specified re-
quirements.
certification: the act of determining, verifying, and
attesting in writing to the qualifications of personnel,
processes, procedures, or items in accordance with speci-
fied requirements.
characteristic: any property or attribute of an item,
process, or service that is distinct, desirable, and measur-
able.
commercial grade item1, 2: a structure, system, component,
or part thereof that affects its safety function, that was not
designed and manufactured as a basic component.
Commercial grade items do not include items where
the design and manufacturing process require in-
process inspections and verifications to ensure that
defects or failures to comply are identified and corrected
(i.e., one ormore critical characteristics of the item cannot
be verified).
commercial grade item1, 3: an itemsatisfying the following:
(a) not subject to design or specification requirements

that are unique to those facilities or activities
(b) used in applications other than those facilities or

activities
(c) to be ordered from the manufacturer/supplier on

the basis of specifications set forth in the manufacturer’s
published product description (e.g., a catalog)
commercial grade item1, 4: a structure, system, component,
or part thereof, that affects its safety function, thatwas not
designed and manufactured in accordance with the re-
quirements of this Standard.
commercial grade service1: a service thatwasnot provided
in accordance with the requirements of this Standard.

computer program5, 6, 7: a combination of computer
instructions and data definitions that enables computer
hardware to perform computational or control functions.
condition adverse to quality: an all-inclusive term used in
reference to any of the following: failures, malfunctions,
deficiencies, defective items, and nonconformances. A
significant condition adverse to quality is one that, if
uncorrected, could have a serious effect on safety or oper-
ability.
configuration: the physical, functional, and operational
characteristics of the structures, systems, components,
or parts of the existing facility.
configuration item (software)6: a collection of hardware 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, construction,
procurement, training, licensing, operations, and mainte-
nance to ensure that the configuration of the facility is
established, approved, and maintained.
corrective action: measures taken to rectify conditions
adverse to quality and,where necessary, to preclude repe-
tition.
critical characteristics: important design, material, and
performance characteristics of a commercial grade
itemor service that, once verified, will provide reasonable
assurance that the item or service will perform its
intended safety function.
design, final: approved design output documents and
approved changes thereto.
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-

of-the-art” practices for achieving functional goals; or
(b) requirements derived from analysis (based on

calculations and/or experiments) of the effects of a postu-
latedaccident forwhicha structure, system, or component
must meet its functional goals.

1 See Part II, Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services for other definitions related to
the dedication of commercial grade items.
2 This definition is applicable to nuclear power plants and activities

licensed pursuant to 10 CFR Part 30, 40, 50, 52, or 60.
3 This definition is applicable tonuclear facilities andactivities licensed

pursuant to10CFRParts30,40,50(other thannuclearpowerplants), 60,
61, 63, 70, 71, or 72.
4 Thisdefinition is applicable toDepartmentofEnergynuclear facilities

and activities regulated under 10 CFR 830, Nuclear Safety Management.

5 Computer programs covered by this Standard are those used for
(a) design analysis
(b) operations or process control, or
(c) data base or document control registers when used as the

controlled source of quality information for (a) or (b) above
6 This definition has been copied from ANSI/IEEE 610.12-1990,

Glossary of Software Engineering Terminology, with the permission
of IEEE.
7 To the extent that computer programs are a physical part of plant

systems (e.g., digital reactor protection systems, digital instrumenta-
tion), they are included in the term item.
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design change: any revision or alteration of the technical
requirements defined by approved and issued design
output documents and approved and issued changes
thereto.
design input: those criteria, performance requirements,
codes and standards, design bases, regulatory require-
ments, or other design requirements upon which detailed
final design is based.
design output: drawings, specifications, and other docu-
mentsused todefine technical requirements of structures,
systems, components, and computer programs.
design process: technical and management processes that
commencewith identificationofdesign inputand that lead
to and include the issuance of design output documents.
design review: a critical review to provide assurance that
the final design is correct and satisfactory.
deviation: a departure from specified requirements.
document: anywritten, pictorial, or electronic information
describing, defining, specifying, reporting, or certifying
activities, requirements, procedures, or results. A docu-
ment is not considered to be a quality assurance
recorduntil it satisfies thedefinitionof a quality assurance
record as defined in this Standard.
document control: the act of assuring that documents are
reviewed for adequacy, approved for release by author-
ized personnel, and distributed to and used at the location
where the prescribed activity is performed.
electronic document: a document stored in a form (e.g.,
magnetic or optical media) that is typically accessible
only by a computer.
electronic signature8: 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.
graded approach9: the process employed, once the applic-
ability of the requirement to the scope of the organiza-
tion’s activity has been determined, to ensure that the
levels of analyses, documentation, and actions used to
comply with requirements are commensurate with the
following:
(a) the relative importance to nuclear safety
(b) the magnitude of any hazard involved
(c) the life-cycle stage of a facility or item
(d) the mission of a facility
(e) the particular characteristics of a facility or item
(f) the relative importance to radiological and nonra-

diological hazards
(g) any other relevant factors

guidance: a suggested practice that is not mandatory in
programs intended to comply with this Standard. The
word should denotes guidance; the word shall denotes
a requirement; and the word may denotes permission.
inspection: examination or measurement to verify
whether an item or activity conforms to specified require-
ments.
inspector: a person who performs inspection activities to
verify conformance to specific requirements.
item10: an all-inclusive term used in place of any of the
following: appurtenance, assembly, component, equip-
ment, material, module, part, structure, subassembly,
subsystem, system, or unit.
may: see guidance.
measuring and test equipment (M&TE): devices or systems
used to calibrate,measure, gage, test, or inspect in order to
control or acquire data to verify conformance to specified
requirements.
nonconformance: a deficiency in characteristic, documen-
tation, or procedure that renders the quality of an item or
activity unacceptable or indeterminate.
objective evidence: any documented statement of fact,
other information, or record, either quantitative or quali-
tative, pertaining to thequalityof an itemoractivity, based
on observations, measurements, or tests that can be veri-
fied.
Owner10: 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 oper-
ating 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
of procurement requirements and for issuance 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
demonstrated to produce required quality within
controlled limits.

8 Public Law 106–229 (June 30, 2000), Electronic Signature in Global
and National Commerce Act (ESIGN) defines electronic signature.
9WhenusedwithPart II, Subpart 2.22of this Standard, thedefinition in

10 CFR 830 shall apply.
10When used with ASME BPVC Section III, the definition in NCA-9000

shall apply.
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qualified procedure: an approved procedure that has been
demonstrated to meet the specified requirements for its
intended purpose.
quality assurance (QA)10: all those planned and systematic
actions necessary to provide adequate confidence that a
structure, system, or component will perform satisfacto-
rily in service.
quality assurance record: a completed document that
furnishes evidence of the quality of items and/or activities
affecting quality. Types of record media may include
paper, electronic (e.g., magnetic or optical), or specially
processedmedia, such as radiographs, photographs, nega-
tives, and microforms. The term record , as used
throughout the Standard, is to be interpreted as
quality assurance record.
quality standard: a code or standard that provides design
inputs, acceptance criteria, or other criteria necessary to
assure the quality of the designated item.
receiving: taking delivery of an item at a designated loca-
tion.
repair10: the process of restoring a nonconforming char-
acteristic to a condition such that the capability of an item
to function reliably and safely is unimpaired, even though
that item still does not conform to the original require-
ment.
rework10: theprocessbywhichan item ismade 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.
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.
service10: the performance of activities such as design,
fabrication, inspection, nondestructive examination,
repair, or installation.
shall: see guidance.

should: see guidance.
software6: computer programs and associated documen-
tation and data pertaining to the operation of a computer
system.
special process: a process, the results of which are highly
dependent on the control of the process or the skill of the
operators, or both, and in which the specified quality
cannot be readily determined by inspection or test of
the product.
supplier: any individual or organization who furnishes
items or services in accordancewith a procurement docu-
ment. An all-inclusive term used in place of any of the
following: vendor, seller, contractor, subcontractor, fabri-
cator, consultant, and their subtier levels.
surveillance: the act of monitoring or observing to verify
whether an item or activity conforms to specified require-
ments.
survey, commercial grade1: a documented evaluation of an
organization’s ability to perform activities as verified by a
determination of the adequacy of the organization’s
(a) quality program and/or
(b) ability to meet specified requirements

testing: an element of verification for the determination of
the capability of an itemtomeet specified requirementsby
subjecting the item to a set of physical, chemical, envir-
onmental, or operating conditions.
traceability: the ability to trace the history, application, or
location of an item and like items or activities bymeans of
recorded identification.
use-as-is10: a disposition permitted for a nonconforming
item when it has been established that the item is satis-
factory for its intended use.
verification: the act of reviewing, inspecting, testing,
checking, auditing, or otherwise determining and docu-
mentingwhether items, processes, services, or documents
conform to specified requirements.
waiver: documented authorization to depart from speci-
fied requirements.
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REQUIREMENT 1
Organization

100 GENERAL

Responsibilities for the establishment and implemen-
tation of the quality assurance program shall be
defined. The organizational structure, functional respon-
sibilities, levels of authority, and lines of communications
for activities affecting quality shall be documented.

200 STRUCTURE AND RESPONSIBILITY

201 General

The organizational structure and responsibility assign-
ments shall be such that
(a) senior management establishes overall expecta-

tions for effective implementationof thequality assurance
program and is responsible for obtaining the desired end
result
(b) quality is achieved and maintained by those

assigned responsibility for performing work
(c) quality achievement is verified by those not directly

responsible for performing the work
(d) those responsible for assuring that an appropriate

quality assuranceprogramhasbeenestablishedand those
verifying activities affecting quality have sufficient
authority, direct access to responsible levels of manage-
ment, organizational freedom, and access to work to
perform this function, including sufficient independence

from cost and schedule when opposed to safety function
considerations. These verification functions include the
following:

(1) identifying quality problems
(2) initiating, recommending, or providing solutions

to quality problems through designated channels
(3) verifying implementation of solutions
(4) assuring that further processing, delivery, instal-

lation, or use is controlled until proper disposition of a
nonconformance, deficiency, or unsatisfactory condition
has occurred.

202 Delegation of Work

The individual(s) or organization(s) responsible for
establishing and executing a quality assurance program
under this Standard may delegate any or all of the
work to others but shall retain responsibility thereof.

300 INTERFACE CONTROL

Where more than one organization is involved in the
execution of activities, the responsibilities, interfaces,
and authority of each organization shall be clearly
defined and documented.
The external interfaces between organizations and the

internal interfaces between organizational units, and
changes thereto, shall be documented.

ASME NQA-1–2019 PART I, REQUIREMENT 1
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REQUIREMENT 2
Quality Assurance Program

100 GENERAL

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

plishment of activities affecting quality under suitably
controlled conditions. Controlled conditions include the
use of appropriate equipment, suitable environmental
conditions for accomplishing the activity, and assurance
that prerequisites for the given activity have been satis-
fied. The program shall provide for any special controls,
processes, test equipment, tools, and skills to attain the
requiredquality of activities and items and for verification
of that quality. The organization shall establish and imple-
ment processes 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 proficiency is achieved and main-
tained.
(c) Management shall regularly assess the adequacy

and effective implementation of the quality assurance
program.

200 INDOCTRINATION AND TRAINING

Indoctrination and training shall be commensurate
with scope, complexity, importance of the activities,
and the education, experience, and proficiency of the
person.

201 Indoctrination

Personnel performing or managing activities affecting
quality shall receive indoctrination in their job responsi-
bilities and authority that includes general criteria, tech-
nical objectives, requirements of applicable codes and

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

202 Training

The need for a formal training program for personnel
performing or managing activities affecting quality shall
be determined. Training shall be provided, if needed, to
achieve initialproficiency,maintainproficiency, andadapt
to changes in technology, methods, or job responsibilities.
On-the-job training shall be used if direct hands-on appli-
cations or experience is needed to achieve and maintain
proficiency.

300 QUALIFICATION REQUIREMENTS

The responsible organization shall designate those
activities that require qualification of personnel and
the minimum requirements for such personnel. The
responsible organization shall establish written proce-
dures for the qualification of personnel, and for the assur-
ance that only those personnel who meet the
requirements are permitted to perform these activities.
Specific qualification requirements for personnel

performing nondestructive examination, inspection,
and tests to verify quality, and auditing are specified in
paras. 301 through 304 of this Requirement.

301 Nondestructive Examination (NDE)

This paragraph specifies requirements for the qualifi-
cation of personnel who perform radiographic (RT),
magnetic particle (MP), ultrasonic (UT), liquid penetrant
(PT), electromagnetic (ET), neutron radiographic (NR),
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.
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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 satisfactoryperformanceor redeterminationof
capability in accordance with the requirements of
section 200 of this Requirement. If during this evaluation
or at any other time, it is determined by the responsible
organization that the capabilities of an individual are not
in accordance with the qualification requirements speci-
fied for the job, that person shall be removed from that
activity until such time as the required capability has been
demonstrated. Anypersonwhohasnot performed inspec-
tion or testing activities in thequalified area for a periodof
1 yr shall be reevaluated.

303 Lead Auditor

The Lead Auditor organizes and directs audits, reports
audit findings, and evaluates corrective action. An indivi-
dual shall meet the requirements of paras. 303.1 through
303.4of thisRequirementprior tobeingdesignatedaLead
Auditor. LeadAuditors shallmaintainproficiency inaccor-
dancewith the requirements of para. 303.5 or requalify in
accordance with the requirements of para. 303.6, as ap-
plicable.

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

303.2 Training. Prospective Lead Auditors shall
receive training to the extent necessary to assure auditing
competence including
(a) knowledge and understanding of this Standard and

other nuclear-related codes, standards, regulations, and
regulatory guides, as applicable
(b) general structure of quality assurance programs as

a whole and applicable elements as defined in this Stan-
dard
(c) auditing techniques of examining, questioning,

evaluating, and reporting; methods of identifying and
following up on corrective action items; and closing
out audit findings
(d) planning audits of activities affecting quality
(e) 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.

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

and associated evaluation criteria
(c) performance by technically qualified and experi-

enced personnel
(d) results that are documented and reported to

management
(e) appropriate corrective action initiated and tracked

to resolution
Such participation shall be subject to review and accep-

tance by the organization responsible for quality assur-
ance audits and/or the certifying authority prior to
their use for qualification.

303.4 ð19ÞExamination. Prospective Lead Auditors shall
pass an examination that evaluates the comprehension
of and ability to apply the body of knowledge identified
in para. 303.2(a) through para. 303.2(d). The examination
maybeoral,written, practical, or anycombination thereof.

303.5 Maintenance of Proficiency. LeadAuditors shall
maintain their proficiency through one or more of the
following:
(a) regular and active participation in the audit process
(b) review and study of codes, standards, procedures,

instructions, and other documents related to quality
assurance program and program auditing
(c) participation in training program(s)
Based on annual assessment, management may extend

the qualification, require retraining, or require requalifi-
cation.

303.6 Requalification. LeadAuditorswho fail tomain-
tain their proficiency for a period of 2 yr or more 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 nuclear quality
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-

mancewhere the general training shall include fundamen-
ta ls , object ives , character ist ics , organizat ion ,
performance, and results of quality auditing and the
specialized training shall include methods of examining,
questioning, evaluating, and documenting specific audit
items and methods of closing out audit findings.
(c) on-the-job training, guidance, and counselingunder

the direct supervision of a Lead Auditor. Such training
shall include planning, performing, reporting, and
follow-up action involved in conducting audits.

305 Technical Specialists

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

400 RECORDS OF QUALIFICATION

The qualification of inspection, test, and Lead Auditor
personnel shall be certified in writing and include the
following information:
(a) employer’s name
(b) identification of person being certified
(c) activities certified to perform
(d) signature of employer’s designated representative
In addition to the requirements above, specific require-

ments for each qualification/certification that are to be
certified in writing are specified in paras. 401 and 402
of this Requirement.
The employer may delegate qualification examination

activities to an independent certifying agency but shall
retain responsibility for conformance of the examination
and its administration. Integrity of the examination shall
be maintained by the employer or certifying agency
through appropriate confidentiality of files and,where ap-
plicable, proctoring of examinations. Copies of the objec-

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

401 Inspection and Test Personnel

Additional requirements to those listed in para. 400
shall include the following:
(a) education
(b) work experience
(c) training
(d) demonstration of capabilities
(e) date of certification/recertification
(f) any special physical requirements needed in the

performance of each activity, including the need for
initial and subsequent physical examination
(g) certification expiration

402 Lead Auditor Personnel

Additional requirements to those listed in para. 400
shall include the following:
(a) education
(b) work experience
(c) training
(d) audit participation
(e) examination results
(f) date of certification/recertification
(g) annual assessment of proficiency maintenance

500 RECORDS

Records of indoctrination and training shall include 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 Auditor
qualification and requalification, and inspection and
test personnel qualification and requalification.
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REQUIREMENT 3
Design Control

100 GENERAL

The design shall be defined, controlled, and verified.
Design inputs shall be specified on a timely basis and
translated 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-
surate 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 out in a
correct manner and to provide a consistent basis for
making design decisions, accomplishing design verifica-
tion measures, and evaluating design changes.

300ð19Þ DESIGN PROCESS

(a) Theresponsibledesignorganization shall prescribe
and document the design activities to the level of detail
necessary to permit the design process to be carried out in
a correct manner, and to permit verification that the
design meets requirements. Design documents shall
support facility design, construction, and operation.
Appropriate quality standards 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
items shall be selected and reviewed for suitability of
application. Applicable information derived from experi-
ence, as set forth in reports or other documentation, shall
be made available to cognizant design personnel.
(c) The final design shall
(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.

400 DESIGN ANALYSES

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

401 Use of Computer Programs

Each computer program used for design analysis shall
be accepted for use and controlled by applying the appli-
cable requirements of Parts I and II prior to use, or the
computer program’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 applied to
the results of unprovenprograms, shallmeet the following
requirements:
(a) The computer program, or the verification method

applied to the computer program results, shall be shown
to produce correct solutions for the appliedmathematical
modelwithin defined limits for eachparameter employed.
(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 include 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 assumptions

that must be verified as the design proceeds
(e) identification of any computer calculation,

including identification of the computer type, computer
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
be performed by the originator’s supervisor, provided

(1) the supervisor did not specify a singular design
approachor ruleout certaindesign considerationsanddid
not establish the design inputs used in the design; or

(2) the supervisor is the only individual in the orga-
nization competent to perform the verification.

Cursory supervisory reviews do not satisfy the intent
of this Standard.
(b) Design verification shall be performed prior to

releasing the design for procurement, manufacture,
construction, or use by another design organization,
except where this timing cannot be met, such as when
insufficient data exist. In those cases, the unverified
portion of the design shall be identified and controlled.
In all cases the design verification shall be completed
prior to relying upon the component, system, structure,
or computer program to perform its function.
(c) If the design ismodified 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 verification shall be a function of the importance
to safety, the complexity of the design, the degree of stan-
dardization, the state of the art, and the similarity with
previously proved designs. Where the design has been
subjected to a verification process in accordance with
this Part (Part I), the verification process need not be
duplicated for identical designs. However, the applic-
ability of standardized or previously proven designs,
with respect to meeting pertinent design inputs, shall
beverified for eachapplication.Knownproblemsaffecting
the standard or previously proved designs and their
effects on other features shall be considered. The original
design and associated verification documentation shall be
referenced in records of subsequent application of the
design.

501 Methods

Acceptable verification methods include, but are not
limited to, any one or a combination of the following:
(a) design reviews
(b) alternate calculations
(c) qualification testing

501.1 Design Reviews. Design reviews shall provide
assurance that the final design is correct and satisfactory
by addressing, where applicable, paras. 501.1(a) through
(g) of this Requirement.
(a) Were the design inputs correctly selected?
(b) Are assumptions necessary to perform the design

activity adequatelydescribedand reasonable?Wherenec-
essary, are the assumptions identified for subsequent
reverifications when the detailed design activities are
completed?
(c) Were appropriate design methods and computer

programs used?
(d) Were the design inputs correctly incorporated into

the design?
(e) Is the design output reasonable compared to design

inputs?
(f) Are thenecessarydesign inputs for interfacing orga-

nizations specified in the design documents or in
supporting procedures or instructions?
(g) Have suitable materials, parts, processes, and

inspection and testing criteria been specified?

501.2 Alternate Calculations. Alternate calculations
shall use alternate methods to verify correctness of the
original calculations or analyses. The appropriateness
of assumptions; input data used; and the computer
program, its associated computer hardware and
system software, or other calculation method used
shall also be reviewed.

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

600 CHANGE CONTROL

(a) Changes to design inputs, final designs, field
changes, and temporary and permanent modifications
to operating facilities shall be justified and subject to
design control measures commensurate with those
applied to the original design. These measures shall
include evaluation of effects of those changes on the
overall design and on any analysis upon which the
design is based. The evaluation shall include facility
configurations that occur during operation, 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 reviewandapproval of theorginal designdocuments 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

revision to the affected design documents, measures
shall be established to incorporate the change into
these documents, where such incorporation is appro-
priate.
(c) Where a significant design change is necessary

because of an incorrect design, the design process and
verification procedure shall be reviewed and modified
as necessary.

601 Configuration Management of Operating
Facilities

Procedures implementing configuration management
requirements shall be established and documented at
the earliest practical time prior to facility operation.
These procedures shall include the responsibilities and
authority of the organizations whose functions affect
the configuration of the facility including activities
such as operations, design, maintenance, construction,
licensing, and procurement.

601.1 Configuration management requirements shall
include measures to ensure changes that may affect the
approved configuration are recognized and processed.

601.2 The configuration shall be established and
approved at the earliest practical time prior to initial
operation of the facility, and maintained for the life of
the facility.

601.3 The configuration shall include, as applicable,
characteristics derived from regulatory requirements
and commitments, calculations and analyses, design
inputs, installation and test requirements, supplier
manuals and instructions, operating and maintenance re-
quirements, and other applicable sources.

601.4 Interfacecontrols shall include the integrationof
activities of organizations that can affect the approved
configuration.

601.5 Documentation shall identify the design bases
and theapproved configuration for the approvedmodesof
operation.

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
design bases.

601.9 The configuration of the facility shall be docu-
mented in drawings, specifications, procedures, and other
documents that reflect the operational status of the
facility. The process used to control the current revision
and issuance of these documents shall take into account
the use of the document and the need for revision in
support of operation.

700 INTERFACE CONTROL

Interface controls shall include assignment of respon-
sibility and establishment of procedures among partici-
pating design organizations for review, approval,
release, distribution, and revision of documents involving
design interfaces.
Design information transmitted across interfaces shall

identify the status of the design information or document
provided, and identify incomplete items that require
further evaluation, review, or approval. Where it is nec-
essary to initially transmit design information orally or by
other informal means, the transmittal shall be confirmed
promptly by a controlled document.

800 SOFTWARE DESIGN CONTROL

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

900 DOCUMENTATION AND RECORDS

Design documentation and records shall include not
only final design documents, such as drawings and speci-
fications, and revisions to those documents, but also docu-
mentation that identifies the important steps in the design
process, including sources of design inputs that support
the final design.
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REQUIREMENT 4
Procurement Document Control

100 GENERAL

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

200 CONTENT OF THE PROCUREMENT
DOCUMENTS

Procurement 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 scope of the work to be performed by the Supplier.

202 Technical Requirements

Technical requirements shall be specified in the
procurement documents. These requirements shall be
specified, as appropriate by reference to specific draw-
ings, specifications, codes, standards, regulations, proce-
dures, or instructions, including revisions thereto that
describe the items or services to be furnished. The
procurement documents shall identify appropriate test,
inspection, and acceptance criteria for determining
acceptability of the item or service.

203 Quality Assurance Program Requirements

Quality assuranceprogramrequirements shall be speci-
fied in the procurement documents. These requirements
shall be consistent with importance and/or complexity of
the item or service being procured. The procurement
documents shall require the Supplier to incorporate
appropriate quality assurance program requirements
in subtier procurement documents.

204 Right of Access

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

designated representative, and others authorized by the
Purchaser.

205 Documentation Requirements

The procurement documents shall identify the docu-
mentation required to be submitted for information,
review, or approval by the Purchaser. The time of
submittal shall also be established. When the Purchaser
requires the Supplier to maintain specific records, the
retention times and disposition requirements shall be
prescribed.

206 Nonconformances

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

207 Spare and Replacement Parts

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

300 PROCUREMENT DOCUMENT REVIEW

A review of the procurement documents, and changes
thereto, shall be made and documented prior to award to
assure that documents transmitted to prospective
Supplier(s) include appropriate provisions to assure
that items or services will meet the specified require-
ments.
Technical or quality assurance program changes made

as a result of bid evaluationsornegotiations shall be incor-
porated into the procurement documents prior to their
issuance to the Supplier.
Procurement document review shall be performed by

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

400 PROCUREMENT DOCUMENT CHANGES

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

100 GENERAL

Activities affecting quality and services shall be
prescribed by and performed in accordance with docu-
mented instructions, procedures, or drawings that
include or reference appropriate quantitative or qualita-
tive acceptance criteria for determining that prescribed
activities have been satisfactorily accomplished. The
activity shall be described to a level of detail commensu-

rate with the complexity of the activity and the need to
assure consistent andacceptable results. Theneed for, and
level of detail in, written procedures or instructions shall
be determined based upon complexity of the task, the
significance of the item or activity, work environment,
and worker proficiency and capability (education,
training, experience).
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REQUIREMENT 6
Document Control

100 GENERAL

The preparation, issue, and change of documents that
specify quality requirements or prescribe activities
affecting quality such as instructions, procedures, and
drawings shall be controlled to ensure that correct docu-
ments are being employed. Such documents, including
changes thereto, shall be reviewed for adequacy and
approved for release by authorized personnel.

200 DOCUMENT CONTROL

The following controls shall be applied to documents
and changes thereto:
(a) the identification of controlled documents
(b) the specified distribution of controlled documents

for use at the appropriate location
(c) the identification of individuals responsible for the

preparation, review, approval, and distribution of
controlled documents
(d) the review of controlled documents for adequacy,

completeness, and approval prior to distribution
(e) amethod to ensure the correct documents arebeing

used

300 DOCUMENT CHANGES

301 Major Changes

Changes to documents, other than those defined as
minor changes, are considered major changes and shall
be reviewed and approved by the same organizations
that performed the original review and approval
unless other organizations are specifically designated.
The reviewing organization shall have access to pertinent
background data or information upon which to base their
approval.

302 Minor Changes

Minor changes to documents, such as inconsequential
editorial corrections, shall not require that the revised
documents receive the same review and approval as
the original documents. To avoid a possible omission
of a required review, the type of minor changes that
do not require such a review and approval and the
persons who can authorize such a decision shall be
clearly delineated.
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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
appropriate: source evaluation and selection, evaluation
of objective evidence of quality furnished by the Supplier,
source inspection, audit, and examination of items or
services upon delivery or completion.

200 SUPPLIER EVALUATION AND SELECTION

Prior to award of a contract, the Purchaser shall eval-
uate the Supplier’s capability to provide items or services
in accordance with the requirements of the procurement
documents. Supplier evaluation and selection and the
results therefrom shall be documented and shall
include one or 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
Supplier’s quality assurance program(QAP) or other tech-
nical certifications.
(c) Supplier’s technical and quality capability as deter-

mined by a direct evaluation of the facilities, personnel,
and the implementation of the Supplier’s QAP.

300 BID EVALUATION

If bids are solicited, the bid evaluation shall include a
determination of the Supplier’s capability to conform to
the technical and quality assurance requirements. Prior to
the award of the contract, the Purchaser shall resolve or
obtain commitments to resolve unacceptable 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

controls shall provide for the acquisition, processing,
and recorded evaluation of the quality assurance, 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 being furn-
ished complies with the procurement requirements. The
extent of the verification activities by the Purchaser shall
be a function of the relative importance, complexity, and
quantity of the item or services procured and the
Supplier’s quality performance. Where required by
code, regulation, or contract requirement, documentary
evidence that items conform to procurement require-
ments shall be available at the nuclear facility site
prior to installation or use.

502 Methods of Acceptance

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

503 Certificate of Conformance

When a Certificate of Conformance is used, the
minimum criteria of (a) through (f) shall be met.
(a) The certificate shall identify thepurchasedmaterial

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 specifica-
tions. This may be accomplished by including a list of the
specific requirementsorbyprovidingon-site, a copyof 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) The certification system, including the procedures

to be followed in filling out a certificate and the admin-
istrative procedures for review and approval of the certi-
ficates, shall be described in the Purchaser’s or Supplier’s
quality assurance program.
(f) Means shall be provided to verify the validity of

Supplier certificates and the effectiveness of the certifica-
tion system, such as during the performance of audits of
theSupplieror independent inspectionor testof the items.
Such verification shall be conducted by the Purchaser at
intervals commensurate with the Supplier’s past quality
performance.

504 Source Verification

When source verification is used, it shall be performed
at intervals consistent with the importance and
complexity of the item or service, and shall include moni-
toring, witnessing, or observing selected activities. Source
verification shall be implemented in accordance with
plans to perform inspections, examinations, or tests at
predetermined points. Upon Purchaser acceptance of
source verification, documented evidence of acceptance
shall be furnished to the receiving destination of the
item, to the Purchaser, and to the Supplier.

505 Receiving Inspection

When receiving inspection is used, purchased items
shall be inspected as necessary to verify conformance
to specified requirements, taking into account source veri-
fication and audit activities and the demonstrated quality
performance of the Supplier. Receiving inspection shall
verify by objective evidence such features as
(a) configuration
(b) identification
(c) dimensional, physical, and other characteristics
(d) freedom from shipping damage
(e) cleanliness
Receiving inspection shall be coordinated with review

of Supplier documentationwhenprocurementdocuments
require such documentation to be furnished prior to
receiving inspection.

506 Postinstallation Testing

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

507 Acceptance of Services Only

In cases involving procurement of services only, such as
third-party inspection; engineering and consulting
services; auditing; and installation, repair, overhaul, or
maintenance work, the Purchaser shall accept the
service by any or all of the following methods:
(a) technical verification of data produced
(b) surveillance and/or audit of the activity
(c) reviewof objective evidence for conformance to the

procurement document requirements

600 CONTROL OF SUPPLIER
NONCONFORMANCES

Methods for control anddispositionof Suppliernoncon-
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

bySupplier as directedby thePurchaser. These submittals
shall include Supplier-recommended disposition (e.g.,
use-as-is or repair) and technical justification. Nonconfor-
mances to the procurement requirements or Purchaser-
approved documents, which consist of one or more of the
following, shall be submitted to thePurchaser forapproval
of the recommended disposition:

(1) technical or material requirement is violated
(2) requirement in Supplier documents, which has

been approved by the Purchaser, is violated
(3) nonconformance cannot be corrected by conti-

nuation of the original manufacturing process or by
rework

(4) the itemdoesnot conformto theoriginal require-
ment even though the item can be restored to a condition
such that the capability of the item to function is unim-
paired
(c) Purchaserdisposition of Supplier recommendation.
(d) verification of the implementation of the disposi-

tion.
(e) maintenance of records of Supplier-submitted

nonconformances.

700 ð19ÞCOMMERCIAL GRADE ITEMS AND SERVICES

When dedication is used for accepting commercial
grade items or services, the requirements of Part II,
Subpart 2.14, Quality Assurance Requirements for
Commercial Grade Items and Services, shall apply.

800 RECORDS
Records shall be established and maintained to indicate
the performance of the following functions:
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(a) supplier evaluation and selection
(b) acceptance of items or services
(c) supplier nonconformances to procurement docu-

ment requirements, including their evaluation and dispo-
sition
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REQUIREMENT 8
Identification and Control of Items

100 GENERAL

Controls shall be established to assure that only correct
and accepted items are used or installed.
Identification shall be maintained on the items or in

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

200 IDENTIFICATION METHODS

201 Item Identification

Items of production (batch, lot, component, part) shall
be identified from the initial receipt and fabrication of
items up to and including installation and use. This iden-
tification shall relate an item to an applicable design or
other pertinent specifying document.

202ð19Þ Physical Identification

Physical identification shall be used to the maximum
extent possible. Physical identification methods
include, but are not limited to, written markings,
etching, affixing stickers with bar or quick response
(QR) codes, stamping, and tags.Where physical identifica-
tion on the item is either impractical or insufficient,
physical separation, procedural control, or other appro-
priate means shall be employed. Identification markings
shall be applied usingmaterials andmethods that provide
a clear and legible identification and do not degrade the
functionor service life of the item.Markings shall be trans-
ferred to each part of an identified item when subdivided
and shall not be obliterated or hidden by surface treat-

ment or coating unless other means of identification
are substituted.

300 SPECIFIC REQUIREMENTS

301 Identification and Traceability of Items

When codes, standards, or specifications include spe-
cific identification or traceability requirements (such as
identificationor traceability of the item to applicable spec-
ification and grade of material; heat, batch, lot, part, or
serial number; or specified inspection, test, or other
records), the program shall provide such identification
and traceability control.

302 Limited Life Items

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

303 Maintaining Identification of Stored Items

Provisions shall be made for the control of item identi-
fication consistent with the planned duration and condi-
tions of storage, such as
(a) provisions for maintenance or replacement of

markings and identification records due to damage
during handling or aging
(b) protection of identifications on items subject to

excessive deterioration due to environmental exposure
(c) provisions for updating existing plant records
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REQUIREMENT 9
Control of Special Processes

100 GENERAL

Special processes that control or verify quality, such as
those used in welding, heat treating, and nondestructive
examination, shall be performed by qualified personnel
using qualified procedures in accordance with specified
requirements.

200 PROCESS CONTROL

201 Special Processes

Special processes shall be controlled by instructions,
procedures, drawings, checklists, travelers, or other
appropriate means. Special process instructions shall
includeor referenceprocedure, personnel, andequipment
qualification requirements. Conditions necessary for
accomplishment of the process shall be included. These
conditions shall include proper equipment, controlled
parameters of the process, specified environment, and
calibration requirements.

202 Acceptance Criteria

The requirements of applicable codes and standards,
including acceptance criteria for the process, shall be
specified or referenced in procedures or instructions.

203 Special Requirements

For special processes not covered by existing codes and
standardsorwherequality requirements specified exceed
those of existing codes or standards, the necessary re-
quirements for qualifications of personnel, procedures,
or equipment shall be specified or referenced in proce-
dures or instructions.

300 RESPONSIBILITY

It is the responsibility of the organization performing
the special process to adhere to the approved procedures
and processes.

400 RECORDS

Records shall be maintained as appropriate for the
currently qualified personnel, processes, and equipment
of each special process.
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REQUIREMENT 10
Inspection

100 GENERAL

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.
Characteristics subject to inspection and inspection
methods shall be specified. Inspection results shall be
documented. Inspection for acceptance shall be
performed by qualified persons other than those who
performed or directly supervised the work being
inspected.

200 INSPECTION REQUIREMENTS

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

300 INSPECTION HOLD POINTS

If mandatory inspection hold points are required
beyondwhichwork shall not proceedwithout the specific
consent of the designated representative, the specific hold
points shall be indicated in appropriate documents.
Consent to waive specified hold points shall be recorded
prior to continuation of work beyond the designated hold
point.

400 INSPECTION PLANNING

401 Planning

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

402 Sampling

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

500ð19Þ IN-PROCESS INSPECTION

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

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

600 FINAL INSPECTIONS

601 Resolution of Nonconformances

Final inspections shall include a records review of the
results and resolution of nonconformances identified 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 specified 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 accept-
ability.

604 Acceptance

The acceptance of the item shall be approvedby author-
ized personnel.

700 INSPECTIONS DURING OPERATIONS

Periodic inspections (e.g., in-service inspections) or
surveillances of structures, systems, or components
shall be planned and executed to ensure the continued
performance of their required functions.

800 RECORDS

Appropriate records shall be established, maintained,
and, as a minimum, identify the following:
(a) item inspected
(b) date of inspection
(c) inspector
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(d) type of observation
(e) results or acceptability

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

100 GENERAL

Tests required to collect data such as for siting or design
input, to verify conformance of an item or computer
program to specified requirements, or to demonstrate
satisfactory performance for service shall be planned
and executed. Characteristics to be tested and test
methods to be employed shall be specified. Test results
shall be documented and their conformance with test re-
quirements and acceptance criteria shall be evaluated.

200 TEST REQUIREMENTS

(a) Test requirements and acceptance criteria shall be
provided or approved by the responsible design organi-
zation.Required tests (other than for computerprograms)
including, as appropriate, prototype qualification tests,
production tests, proof tests prior to installation,
construction tests, preoperational tests, and operational
tests shall be controlled. Computer program tests
including, as appropriate, software design verification,
factory acceptance tests, site acceptance tests, and in-
use tests shall be controlled. Required tests shall be
controlled under appropriate environmental conditions
using the tools and equipment necessary to conduct
the test in amanner to fulfill test requirements and accep-
tance criteria. The tests performed shall obtain the nec-
essary data with sufficient accuracy for evaluation and
acceptance.
(b) Test requirements and acceptance criteria shall be

based upon specified requirements contained in applica-
ble design documents or other pertinent technical docu-
ments that provide approved requirements.
(c) If temporary changes to the approved configuration

of a facility are required for testing purposes, approval by
the design authority is required prior to performing the
test.

300 TEST PROCEDURES (OTHER THAN FOR
COMPUTER PROGRAMS)

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

performed. Prerequisites shall include the following, as
applicable:

(1) calibrated instrumentation
(2) appropriate equipment
(3) trained personnel
(4) condition of test equipment and the item to be

tested
(5) suitable environmental conditions
(6) provisions for data acquisition

(b) As an alternative to (a), appropriate sections of
related documents, such as ASTM methods, Supplier
manuals, equipment maintenance instructions, or
approved drawings or travelers with acceptance criteria,
may be used. Such documents shall include or be supple-
mented with appropriate criteria from (a) to assure
adequate procedures for the test are used.

400 COMPUTER PROGRAM TEST PROCEDURES

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

500 TEST RESULTS

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

600 TEST RECORDS

Test records shall be established and maintained to
indicate the ability of the item or computer program to
satisfactorily perform its intended function or to meet
its documented requirements. Test records vary
depending on the test type, purpose, and application,
but shall contain the following information, as a
minimum, for the specified application identified in
paras. 601 and 602.

601 Test Records

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

602 Computer Program Test Records

Requirements for computer program test records are
defined in Part II, Subpart 2.7, Quality Assurance Require-
ments for Computer Software for Nuclear Facility Appli-
cations.
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REQUIREMENT 12
Control of Measuring and Test Equipmentð19Þð19Þ

100 GENERAL

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

200 SELECTION

Selection of measuring and test equipment shall be
based on the type, range, and accuracy needed to accom-
plish the requiredmeasurements for determining confor-
mance to specified requirements.

300 CALIBRATION AND CONTROL

301 Calibration

Measuring and test equipment shall be calibrated at
prescribed times or intervals and whenever the accuracy
of the results obtainedusing themeasuringand test equip-
ment is suspect. Calibration shall be against and traceable
to certified equipment or reference standards having
known valid relationships to nationally recognized stan-
dards, or to international standards known to be equiva-
lent to and verified against corresponding nationally
recognized standards. Where no such standards exist,
the basis for calibration shall be defined.

302 Reference Standards

Reference standards used to calibrate measuring and
test equipment shall have a minimum accuracy four
times greater than that of the measuring and test equip-
ment being calibrated. This is to ensure that errors in the
reference standards contribute no more than one-fourth
of the allowable calibration tolerance.Where this 4:1 ratio
cannot be maintained, the basis for selection of the stan-
dard in question shall be technically justified.

303 Control

Calibration procedures shall identify or reference
requiredaccuracyandshall definemethodsand frequency
of checking accuracy. The calibrationmethod 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-

bration or found to be out-of-calibration, shall be tagged
and/or segregated, or removed from service, and not used
until it hasbeenrecalibrated.Measuringor test equipment
consistently found to be out-of-calibration shall be
repaired or replaced.

303.1 Application.Measuring and test equipment shall
be traceable to its application and use.

303.2 Corrective Action. When measuring and test
equipment is lost, damaged, or found to be out-of-calibra-
tion, the validity of previous measurement, inspection, or
test results, and the acceptability of items previously
inspected or tested shall be evaluated. This evaluation
shall be from at least the last acceptable calibration of
the M&TE. The evaluation and resulting actions shall
be commensurate with the significance of the condition.

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 environments
that are controlled to the extent necessary to ensure that
the required accuracy and precision are maintained.

303.5 Precalibration Checks. Measuring and test
equipment and reference standards submitted for 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 equipment such as rulers, tape measures,
levels, etc., if such equipment provides the required accuracy.

400 RECORDS

401 General

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

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

results and verification of conformance to applicable re-
quirements. The calibration record report shall include as
found calibration data when calibrated items are found to
be out of tolerance.
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REQUIREMENT 13
Handling, Storage, and Shipping

100 GENERAL

Handling, storage, cleaning, packaging, shipping, and
preservation of items shall be controlled to prevent
damageor loss and tominimizedeterioration.Theseactiv-
ities shall be conducted in accordance with established
work and inspection instructions, drawings, specifica-
tions, shipment instructions, or other pertinent docu-
ments or procedures specified for use in conducting
the activity.

200 SPECIAL REQUIREMENTS

When required, special equipment (such as containers,
shock absorbers, and accelerometers) and special protec-
tive environments (such as inert gas atmosphere, specific
moisture content levels, and temperature levels) shall be
specified and provided and their existence verified.

300 PROCEDURES

When required for critical, sensitive, perishable, or
high-value items, specific procedures for handling,
storage, packaging, shipping, and preservation shall be
used.

400 TOOLS AND EQUIPMENT

Special handling tools and equipment shall be utilized
and controlled where necessary to ensure safe and
adequate handling. Special handling tools and equipment
shall be inspected and tested in accordance with proce-
dures at specified time intervals or prior to use.

500 OPERATORS

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

600 MARKING OR LABELING

Marking or labeling shall be utilized as necessary to
adequatelymaintainandpreserve the item, including indi-
cation of the presence of special environments or the need
for special controls.
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REQUIREMENT 14
Inspection, Test, and Operating Status ð19Þð19Þ

100 GENERAL

The status of inspection and test activities shall be iden-
tified either on the items or in documents traceable to the
itemswhere it is necessary to ensure that required inspec-
tions and tests areperformedand to ensure that items that
have not passed the required inspections and tests are not
inadvertently installed, used, or operated.
The operating status of nuclear facility structures,

systems, and components shall be identified to prevent
inadvertent operation.

200 AUTHORITY

Theauthority for application and removal of status indi-
cators shall be specified.

300 STATUS INDICATION

Status indication shall be maintained through physical
means such as tags, markings, labels, stamps, or other
suitable methods to prevent inadvertent installation,
use, or operation.
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REQUIREMENT 15
Control of Nonconforming Itemsð19Þð19Þ

100 GENERAL

Items that do not conform to specified requirements
shall be controlled to prevent inadvertent installation
or use. Controls shall provide for identification, documen-
tation, evaluation, segregation when practical, and dispo-
sition of nonconforming items, and for notification to
affected organizations.

200 IDENTIFICATION

Nonconforming items shall be identified by legible
marking, tagging, or other methods, such as identifying
andcontrolling the itemasnonconforming inanelectronic
system. If identification of each nonconforming item is not
practical, the container or the package containing the item
shall be identified. The identification method shall not be
detrimental to the item.

300 SEGREGATION

(a) Nonconforming items shall be segregated, when
practical, by placing them in a clearly identified and desig-
nated hold area until properly dispositioned.
(b) When segregation is impractical or impossible due

to physical conditions such as size, weight, or access
limitations, other precautions shall be employed to
prevent inadvertent use of a nonconforming item.

400 DISPOSITION

401 Control

Nonconforming items shall be evaluated and recom-
mended dispositions shall be proposed. Further proces-
sing, delivery, installation, or use of a nonconforming item
shall be controlled pending the evaluation and an
approved disposition by authorized personnel.

402 Responsibility and Authority

The responsibility and authority for the evaluation and
disposition of nonconforming items shall be defined.
Responsibility for the control of further processing,
delivery, installation, or use of nonconforming items
shall be designated in writing.

403 Personnel

Personnel performing evaluations to determine a
disposition shall have:
(a) demonstrated competence in the specific area they

are evaluating;
(b) an adequate understanding of the requirements;

and
(c) access to pertinent background information.

404 Disposition

Adisposition, such as use-as-is, reject, repair, or rework
of nonconforming items shall be made and documented.
Technical justification for the acceptability of a noncon-
forming item dispositioned as repair or as use-as-is shall
be documented. Nonconformances to design require-
ments dispositioned as use-as-is or repair shall be
subject to design control measures commensurate with
those applied to the original design. Required as-built
records shall reflect the use-as-is or repair condition.

405 Reexamination

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

applicable procedures and with the original acceptance
criteria unless the disposition has established alternate
acceptance criteria.
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REQUIREMENT 16
Corrective Action

100 GENERAL

Conditions adverse to quality shall be identified
promptly and corrected as soon as practicable. In the
case of a significant condition adverse to quality, the
cause of the condition shall be determined and corrective

action taken to preclude recurrence. The identification,
cause, and corrective action for significant conditions
adverse to quality shall be documented and reported
to appropriate levels of management. Completion of
corrective actions shall be verified.
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REQUIREMENT 17
Quality Assurance Records

100 GENERAL

The control of quality assurance records shall be estab-
lished consistently with the schedule for accomplishing
work activities. Quality assurance records shall furnish
documentary evidence that items or activitiesmeet speci-
fied quality requirements. Quality assurance records shall
be identified, generated, authenticated, and maintained,
and their final disposition specified. Record control re-
quirements 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

activities and accurately reflect the work accomplished or
information required.
(c) Records to be generated, supplied, or maintained

shall be specified in applicable documents, such as
design specifications, procurement documents, test
procedures, and operational procedures.

300 AUTHENTICATION OF RECORDS

(a) Documents shall be considered valid records only if
stamped, initialed, or signed and dated by authorized per-
sonnel or otherwise authenticated. Corrections to docu-
ments shall be reviewed and approved by the responsible
individual from the originating or authorized organiza-
tion.
(b) Electronic documents shall be authenticated with

comparable information as in (a), as appropriate
(1) with identification on the media or
(2) with authentication information contained

within or linked to the document itself

400 CLASSIFICATION

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

401 Lifetime Records

401.1 Lifetime records are those thatmeet oneormore
of the following criteria:
(a) those that would be of significant value in demon-

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

taining, reworking, repairing, replacing, or modifying
an item
(c) those that would be of significant value in deter-

mining the cause of an accident or malfunction of an item
(d) those that provide required baseline data for inser-

vice inspections

401.2 Lifetime records are required to be maintained
for the life of the particular itemwhile 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 accordance
with the applicable requirements but neednot be retained
for the life of the itembecause theydonotmeet the criteria
for lifetime records.Nonpermanent records shall bemain-
tained for the identified retention period.

500 RECEIPT CONTROL OF RECORDS

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

600 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-
cable to the specific media utilized for record storage.

602 Facility Types

Thereare twoequally satisfactorymethodsofproviding
storage, single or dual.

602.1 Single storage consists of a storage facility, vault,
room, or container(s) with a minimum two-hour fire
rating. The design and construction of a single storage
facility, vault 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 shall be at locations sufficiently remote from
each other 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 meet the requirements of para. 601.

603 Temporary Storage

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

700 RETENTION

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

periods.

800 MAINTENANCE OF RECORDS

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

within planned retrieval times based upon the record
type or content.
(c) The methods for record changes shall be docu-

mented.
(d) Provisions shall be established to ensure that no

unacceptable degradation of the electronic record
media occurs during the established retention period.
(e) Provisions shall be made to ensure that the records

remain retrievable after hardware, software, or tech-
nology changes.
(f) Provisions shall be established to ensure the

following when records are duplicated or transferred
to the samemedia or to a differentmedia for the purposes
of maintenance or storage:

(1) duplication or transfer is appropriately author-
ized

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

100 GENERAL

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

200 SCHEDULING

Audits shall be scheduled in a manner to provide
coverage and coordination with ongoing activities,
based on the status and importance of the activity. Sched-
uled audits shall be supplemented by additional audits of
specific subjects when necessary to provide adequate
coverage.
A grace period of 90 days may be applied to scheduled

audits and annual evaluations of supplier performance.
When the grace period is used, the next scheduled
date for the activity shall be based on the activity schedule
date and not on the date the activity was actually
performed. If the activity is performed early, the next
schedule date shall be based on the date the activity
was actually performed.

201 Internal Audits

Except where specific regulatory guidance exists or
Code restrictions apply, organizations shall audit internal
activities at the following intervals.

201.1 Nuclear Facilities Prior to Placing the Facility
Into Operation. All applicable quality assurance program
elements shall be audited at least once eachyear or at least
once during the life of the activity, whichever is shorter.

201.2 NuclearFacilitiesAfterPlacing theFacility Into
Operation. All applicable quality assurance program
elements for each functional area1 shall be audited
within a period of 2 yr. For well-established activities,

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

201.3 Suppliers andOtherNuclear SupportOrganiza-
tions. All applicable quality assurance program elements
shall be audited at least once each year or at least once
during the life of the activity, whichever is shorter. This
intervalmay be extended up to 2 yr based on the results of
anannual evaluationandobjective evidence that the activ-
ities are being satisfactorily accomplished in accordance
with the applicable quality assurance program elements.

202 External Audits

External audits (e.g., Supplier audits) shall be
performed on a triennial basis and supplemented by
annual evaluations of the Supplier’s performance todeter-
mine if the regular schedule audit frequency shall bemain-
tained or decreased or if other corrective action is
required. A continuous or ongoing evaluation 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 audit plan
for each audit. This plan shall identify the audit scope,
requirements, audit personnel, activities to be audited,
organizations to be notified, applicable documents, sched-
ule, and written procedures or checklists.

302 Personnel

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

1 “Functional area” denotes activities such as engineering, construc-
tion, procurement, operations, maintenance, radiological protection,
chemistry, security, etc.
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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
anddirects the audit. The audit teamshall have experience
or training commensurate with the scope, complexity, or
special nature of the activities to be audited.

400 PERFORMANCE

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

500 REPORTING

The audit report shall be signed or otherwise endorsed
by the Lead Auditor and issued to the audited organiza-
tion. The contents of the report shall
(a) describe the audit scope
(b) identify Auditors and persons contacted

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

600 RESPONSE

Management of the audited organization or activity
shall investigate audit findings, schedule corrective
action, includingmeasures toprevent recurrenceof signif-
icant conditions adverse to quality, and notify the appro-
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 taken to verify that corrective
action is accomplished as scheduled.

800 RECORDS

Audit records shall include audit plans, audit reports,
written replies, and the record of completion of corrective
action.
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PART II
QUALITY ASSURANCE REQUIREMENTS FOR

NUCLEAR FACILITY APPLICATIONS

INTRODUCTION

100 PURPOSE

Part I establishes requirements for the development
and implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Requirements 1 through 18.
Part II — this Part — contains additional quality assur-

ance requirements for theplanningandconductof specific
work activities under a Quality Assurance Program devel-
oped in accordance with Part I. It is arranged by Subparts.
Part III containsguidance for implementing the require-

ments of Parts I and II. It is arranged by Subparts.
Part IV contains guidance for application of NQA-1 and

comparisons of NQA-1with other quality requirements. It
is arranged by Subparts.

200 APPLICABILITY

When invoked by an organization, regulation, contract,
or other specifying document, the applicable Subparts of
Part II are to be applied using a graded approach to any
structure, system, component, activity, or organization
that is essential to the safe, reliable, and efficient perfor-
mance of a nuclear facility and any activities independent
of a facility that may affect performance (e.g., transporta-
tion of nuclearmaterials) of those activities. It is also to be
applied to all phases of a nuclear facility life cycle (e.g.,
siting, design, construction, operation, and decommis-
sioning) and related activities (e.g., training, testing, soft-
ware development or use). The Quality Assurance
Program developed in accordance with Part I is to be
applied to the implementation of Part II requirements.

300 RESPONSIBILITY

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

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

400 PLANNING AND PROCEDURES

401 Planning

A plan shall be developed outlining the work to be
performed and the work procedures or instructions
required to comply with the requirements of the
defined work scope.
Planning for activities such as fabrication, installation,

operation, modification, repair, maintenance, decommis-
sioning, inspection, testing, and software verification and
validation shall include a review of structure, system or
component design and procurement specifications, mate-
rials lists, drawings, construction work plans, and sched-
ules to ensure that appropriate activities have been
incorporated; that thework 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 performed,

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 identified during
planning shall be prepared. Preparation and approval
of the procedures/instructions shall be in advance of
the need to use the documents. The documents shall
be kept current and revised as necessary to assure
that the work is performed in accordance with the
latest approved information.
The documents shall include the following as applica-

ble:
(a) personnel safety and structureor facility protection

considerations
(b) precautions to be observed
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(c) work requirements such as those included in speci-
fications, procedures, and instructions for performing an
activity
(d) sequence of activities to be followed and steps

within a given activity
(e) prerequisites
(f) software verification and validation
(g) test and inspection objectives
(h) special equipment required
(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
(l) responsibility andrequiredqualificationsofperson-

nel
(m) approvals and authorizing or verifying signatures
(n) specific document references
(o) data or test report forms
(p) information to be collected for facility records
(q) processing inspection and test data and their

analysis, evaluation, and final acceptance, including soft-
ware verification and validation

500 DEFINITIONS

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

600 MULTIUNIT FACILITY PROVISIONS

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

601 Planning and Preparation

Instructions, procedures, or drawings shall be prepared
to control installation,maintenance,modification, decom-
missioning, inspection, and testing activities at areas of
interface between units. These instructions, procedures,
or drawings shall define the following, as applicable:
(a) the areas of interface between units
(b) access control andauthority forworkat these inter-

face areas
(c) nature of potential hazards to or from the operating

equipment; precautions required to be taken during
installation, maintenance, modification, or decommis-

sioning; supplementary objectives for inspection and
testing

602 Documentation

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

602.2 The equipment or systems that are associated
with the operating unit(s) that are electrically energized
or chargedwith pressurized or radioactive fluids and that
are in the vicinity of the construction, outage, or decom-
missioning activity associated with the new or nonoper-
ating unit shall be properly tagged or identified as
energized or operational.

602.3 The documents associated with activities
described in para. 602.2 of this Introduction shall also
include
(a) identificationof the equipmentor systemdefined in

para. 602.2 above that poses a potential hazard in the vici-
nity of current construction, outage, or decommissioning
activities
(b) identificationof thepotential hazardofneighboring

energized systems such as voltage, radiation level, fluid
pressure, or temperatures

602.4 Authorizations foraccess toandworkat thearea
of interface between the new and existing units shall be
documented.

603 Installation

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

603.2 When working in an area common to the new
and existing units, care shall be exercised to avoid inter-
ference with existing facilities, to maintain required sep-
aration (where appropriate) between the systems
associated with existing and new units, and to prevent
disturbing the operation of equipment or systems asso-
ciatedwith theexistingunit(s); constructionworkers 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 activities.
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SUBPART 2.1
Quality Assurance Requirements for Cleaning of Fluid Systems

and Associated Components for Nuclear Facilities

100 GENERAL

This Subpart provides amplified requirements for the
management of cleaning and cleanness control of fluid
systems and associated components for nuclear facilities
during manufacturing, construction, repairs, and modifi-
cations. It supplements the requirements of Part I and
shall be used in conjunction with applicable sections of
Part Iwhen and to the extent specified by the organization
invoking this Subpart. The sensitivity to contaminants of
the systems/components involved should be considered
when specifying cleanness requirements or 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.
acid cleaning: the removal of metal oxides by either disso-
lutionof theoxideorundercutting theoxidebydissolution
of the base metal with an acid solution.
alkaline cleaning: the removal of organic contaminants by
converting them to an emulsion with an alkaline solution
such as trisodium phosphate.
chelate cleaning: the removal of slightly soluble
compounds such as iron oxide, by complexing themetallic
ions with organic chelating compounds such as ethylene
diamine tetra-acetic acid (EDTA).
chemical conditioning: the addition of chemicals in low
concentration to flush, rinse, or lay up water to inhibit
precipitation of dissolved solids, corrosion, and other
detrimental effects.
cleaning: the removal of any contaminants thatmight 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.
corrosion-resistant alloys:materials that inherently resist
oxidation or chemical attack in water, air, and the oper-
ating environment, such as stainless steel, nickel-base
alloys, or cobalt-base alloys.

crevice: a narrow opening in a surface or an open juncture
between mating surfaces in which solutions or contami-
nants can be trapped and not readily removed during
rinsing or flushing operations (for example, the
annular spaces in threadedconnections andsocket assem-
blies, tube-to-tubesheet joints, and tube-to-tube support
joints).
dead leg: an area that does not have flow during the
cleaning operation or that cannot be drained without
special provisions.
fluid: any gas or liquid.
flushing: flowing fluid through a component or system 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 some specific
chemical reaction.
layup: the protection of an itemafter it has been cleaned to
prevent corrosionof interior surfaceswhile the item is out
of service or awaiting subsequent operations.
mechanical cleaning: a method in which contaminant
removal is accomplished solely by mechanical means,
including wiping, abrasive blasting, high pressure
water jetting, brushing, sanding, grinding, and chipping.
pitting: surface defects resulting from localized corrosion.
rinsing:
(a) filling and draining an itemwithwater 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.
rust: corrosion products consisting largely of iron oxide.
Such oxides may vary in color from red to black and may
formanything froma 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
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quantities to be detected by Practice B, C, E, or F of ASTM
A262-13, Practices for Detecting Susceptibility to Inter-
granular Attack in Austenitic Stainless Steels.
solvent cleaning: removing contaminants with an organic
solvent.

200 GENERAL REQUIREMENTS

The work and quality assurance requirements for the
cleaning of components and systems and for the control of
their cleanness shall be established in order to
(a) ensure the removal of deleterious contaminants
(b) minimize recontamination of cleaned surfaces
(c) minimize the cleaning required after installation,

repair, or modification
The cleanness classification of each item shall be speci-

fied in accordance with para. 302 of this Subpart.

201 Planning

Cleaning and cleanness control activities for each phase
(manufacturing, construction, modification, repair, etc.)
shall be planned in accordance with the requirements
of the Introduction to this Part (Part II). The plan(s)
shall define the cleaning and inspection operations to
be used, the system, the responsibilities of the parties
concerned for each operation, and the measures to be
employed to preserve the cleanness of cleaned surfaces.
In addition, planning shall consider the following factors,
as appropriate, recognizing that this list may neither be
complete nor applicable to each phase covered by Part II:
(a) adequacy of vents, drains, inspection access points,

and bypass or recirculation lines
(b) facilities for filters and flushing and drain connec-

tions in locations where dead legs are unavoidable
(c) design and installation of piping in a manner that

minimizes the necessity for installing temporary piping
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
(f) adequacy of pumping and heating capacities when

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

202 Procedures and Instructions

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

202.2 Preparation of the actual cleaning procedures or
instructions shall consider the following:
(a) work practices, housekeeping, access control, and

prevention of contamination and recontamination
(b) effectivenessof cleaningmethods for removalof the

contaminants
(c) effects of residual quantities of cutting fluids, liquid

penetrants, weld fluxes, precleaning solutions, engi-
neering test fluids, and other process compounds that
may have been intentionally or advertently applied to
the surface of the item during prior steps of manufacture,
installation, or use
(d) corrosiveness of cleaning solutions in contact with

the material of an item, particularly in the case of dissim-
ilar metals and entrapment of cleaning solutions
(e) chemical composition, concentration, and tempera-

ture limits of cleaning solutions to avoid deleterious
effects
(f) solution and metal temperatures, solution concen-

trations, velocity, and contact times during cleaning
(g) methods for monitoring cleaning solution concen-

tration, temperatures, and velocities during cleaning
operations
(h) identification of the items forwhich the procedures

are to be used
(i) sequence of operations and methods of filling

system circulation, draining, and flushing
(j) consideration should also be given to
(1) equipment isolation
(2) location of
(-a) temporary piping and valves
(-b) strainers
(-c) temporary equipment
(-d) connections for filling, flushing, rinsing, and

draining equipment
(k) activities to be prohibited or constrained before,

during, and after cleaning operations
(l) 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

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.
If necessary, an evaluation shall be made to determine

the cause of the unacceptable cleanness and the actions
required to preclude recurrence.
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204 Control of Cleaning Solutions

Cleaning solutions shall be prepared in accordancewith
the applicable cleaningprocedure and shall be checked for
proper chemical composition and effectiveness of inhibi-
tors, if used. Solution temperatures shall be maintained
and controlled to ensure adequate cleaning and to
prevent cleaning agent decomposition and possible
damage to the item.

300 CLEANNESS CRITERIA

301 Cleanness Classification

The level of cleanness required for any particular appli-
cation is a function of the particular item under consid-
eration. The assignment of a cleanness classification shall
consider the following:
(a) the function of the item to be cleaned
(b) the susceptibility of its materials of construction to

various forms of corrosion, including intergranular
cracking, or stress corrosion cracking under fabrication,
installation, or operating conditions
(c) the consequences of malfunction or failure of the

item
(d) the possibility of contaminants (introduced during

fabrication, storage, installation, repairs, or service)
contributing to or causing such malfunction or failure
Four classes of surface cleanness (Classes A, B, C, andD)

with criteria for each are provided in this Subpart. The
cleanness class or classes applicable to the itemor specific
parts of the item shall be established and specified in the
applicable drawings, specifications, or other appropriate
documents.Different cleanness classesmaybe 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.

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-
13, Practice for Cleaning and Descaling Stainless Steel
Parts, Equipment, and Systems, shall be employed
during the manufacturing, assembly, and installation
operations when particulate contamination could
occur. Gross and precision inspection methods applicable
to Class A are described in paras. 7.2 and 7.3 of ASTM
A380/A380M-13; other special tests shall be specified
as necessary. Where the cleanness of internal surfaces
is evaluated by flushing, criteria shall be specified in
the cleaning procedure.

302.2 ClassB.Ahigh level of cleanness as evidencedby
the following characteristics:
(a) Corrosion-Resistant Alloys
(1) The surface shall appear metal clean and free of

organic films and contaminants when examined in accor-
dancewith para. 7.2.1 of ASTMA380/A380M-13, Practice
for Cleaning and Descaling Stainless Steel Parts, Equip-
ment, and Systems, except light deposits of atmospheric
dust are permissible and shall show no evidence of dele-
terious contamination when subjected to the wipe test of
para. 7.2.2 of ASTMA380/A380M-13.When visual 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 cleanness level
of the surface. Scattered areas of rust are permissible,
provided the aggregate area does not exceed 2 in.2 in
any 1 ft2 area (14 cm2 per 1000 cm2). Temper films
and discolorations resulting fromwelding are acceptable.

(2) If flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a 20-mesh (850
μm, ASTME11-09, Standard Specification forWovenWire
Test Sieve Cloths and Test Sieves) or finer filter (or the
equivalent) shall be installed and the item flushed with
water or other fluid meeting the requirements of
para. 304 of this Subpart. The item shall be flushed at
the design velocity (or other flow velocity if specified
in the procedure) until the screen shows no more than
slight speckling (as specified in the procedure in qualita-
tive or quantitative terms, such as the number of particles
perunit surface of the screen) andnomore than slight rust
staining. There shall benoparticles larger than 1∕32 in. × 1∕16
in. long (0.8mm×1.6mm). Inwater-flushedsystems there
shall be no visual evidence of contamination (e.g., oil,
discoloration) of the effluent flush water or screen.
(b) Carbon and Low-Alloy Steels
(1) The surface shall appearmetal cleanwhen exam-

ined inaccordancewithpara. 7.2.1ofASTMA380/A380M-
13, except light deposits of atmospheric dust are permis-
sible, and shall show no deleterious contamination when
subjected to the wipe test of para. 7.2.2 of ASTM A380/
A380M-13. Wipe tests shall be made prior to the applica-
tion of any preservative film (some type of protective film
may be required in order to maintain a clean carbon or
low-alloy steel surface at Class B level). When visual
inspection is impossible, but surfaces are accessible for
a wipe test, sufficient wipes of different areas of the
item shall be made to evaluate the general cleanness
of the surface. Scattered areas of rust are permissible,
provided the aggregate area does not exceed 2 in.2 in
any 1 ft2 area (14 cm2 per 1000 cm2).

(2) If flushing is the only practical means for evalu-
ating the cleanness of internal surfaces, a 20-mesh (850
μm, ASTME11-09, Standard Specification forWovenWire
Test Sieve Cloths and Test Sieves) or finer filter (or the
equivalent) shall be installed and the item flushed with
water or other fluid meeting the requirements of
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para. 304 of this Subpart. The item shall be flushed at the
design velocity (or other flow velocity if specified in the
procedure) until the screen shows no more than slight
speckling (as specified in the procedure in qualitative
or quantitative terms, such as the number of particles
per unit area of the screen) and no more than slight
rust staining. There shall be no particles larger than
1∕32 in. × 1∕16 in. long (0.8 mm × 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: Class B cleanness should be specified for carbon steel and
low-alloy steel surfaces only in special cases because of the diffi-
culty in maintaining such surfaces in that condition after they
have been cleaned.

302.3 Class C. An intermediate level of cleanness in
which the surfaces meet the requirements for Class B,
except
(a) Corrosion-Resistant Alloys. Scattered areas of rust

are permissible, provided the aggregate area does not
exceed 15 in.2 per 1 ft2 area (100 cm2 per 1000 cm2).
(b) Carbon and Low-Alloy Steels. A uniform light rust

bloom that can be removed by brushing or wiping is ac-
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.

302.4 Class D. A nominal level of cleanness in which
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
subjected to cold water flushing
(d) particlesno larger than1∕16 in. × 1∕8 in. long (1.6mm×

3.2 mm) on a 14-mesh (1.4 mm, ASTM E11-09) or finer
filter (or the equivalent)

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

303 Hydraulic, Instrument Control, and
Lubrication Lines and Systems

The preceding cleanness classifications and criteria in
para. 302 of this Subpart are primarily applicable to rel-
atively large items that are generally amenable to visual
inspection of internal surfaces at some time duringmanu-
facture and installation operations. Interior surfaces of
hydraulic, instrument control, and lubrication systems

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

304 Cleaning and Flushing Fluid Quality
Requirements

304.1 Water. The water quality for mixing cleaning
solutions, rinsing, and flushing shall be specified by the
organization responsible for cleaning unless otherwise
stipulated in procurement documents or approved proce-
dures. Table 304.1 of this Subpart lists water quality re-
quirements commonly used for such purposes in nuclear
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 systemwater. To
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
shall incorporate restrictions on particulate contami-
nants, organic contaminants,water-soluble contaminants,
and water content as appropriate for the item.

304.3 Organic Fluids. Requirements for organic fluids
used for flushing are dependent upon the particular item
being flushed. The requirements for any given item shall
incorporate 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, 304.2, or 304.3 of this Subpart, as applicable
for the system being flushed, fluids used for final flushing
or rinsingof components and installed systemscoveredby
this paragraph shall meet the particulate contamination
limits specified in Table 304.4 of this Subpart for the
system class specified.

304.5 AcidCleaning. If acid cleaning is used, particular
attention shall be given to
(a) avoidance of entrapment of acids in crevices
(b) effects on either welded or sensitized corrosion-

resistant alloys and nonferrous materials
(c) complete removal of any residual acid solution from

the item
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(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.

400 MANUFACTURING PHASE CLEANNESS

The cleanness of an item at the point of manufacture is
critical to the final cleanness level ultimately attainedafter
installation. Where practicable, the cleanness classifica-
tion of an item listed in the purchase specification
shall be the same as that for final service. The capability
of construction site cleaning operations may not be suffi-
cient to upgrade the cleanness level of a complex item
since amuchwider variety of cleaning facilities andproce-
dures are generally available for use at themanufacturer’s
shops than at the construction sites.

Table 302.5 Summary Table for Cleanness Classes

Class
Surface

Appearance Rust
Paints or

Preservatives Mill Scale Flushing Criteria
Class A
Corrosion-resistant alloys Metal clean Note (1) Note (1) Note (1) Specified in cleaning

procedure
Carbon and low-alloy steels
[Note (2)]

Metal clean Note (1) No paints;
preservative
if specified

Note (1) Specified in cleaning
procedure

Class B
Corrosion-resistant alloys Metal clean, but

with temper
films

2 in.2/1 ft2 (scattered)
(14 cm2/1000 cm2)

Note (1) Note (1) No particles larger than
1∕32 in. × 1∕16 in. (0.8mm×
1.6 mm)

Carbon and low-alloy steels
[Note (2)]

Metal clean, but
with temper
films

2 in.2/1 ft2 (scattered)
(14 cm2/1000 cm2)

No paints;
preservative
if specified

Note (1) No particles larger than
1∕32 in. × 1∕16 in. (0.8mm×
1.6 mm)

Class C
Corrosion-resistant alloys Metal clean, but

with temper
films

15 in.2/1 ft2 (scattered)
(100 cm2/1000 cm2)

Note (1) Note (1) No particles larger than
1∕32 in. × 1∕16 in. (0.8mm×
1.6 mm)

Carbon and low-alloy steels No visible
particles

Uniform soft film No paints;
preservative
if specified

Note (1) No particles larger than
1∕32 in. × 1∕16 in. (0.8mm×
1.6 mm)

Class D
Corrosion-resistant alloys Note (1) (unless

specified by
purchaser)

Note (1) Note (1) Note (1) No particles larger than
1∕16 in. × 1∕8 in. (1.6 mm ×
3.2 mm)

Carbon and low-alloy steels Note (1) (unless
specified by
purchaser)

Note (1) Acceptable Acceptable if
adherent

No particles larger than
1∕16 in. × 1∕86 in. (1.6mm×
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.

Table 304.1 Water Requirements

Fresh Water [Note (1)] — Minimum Requirements
pH at 25°C (77°F) 6.5 to 8.5
Chloride Less than 250 ppm
Fluoride Less than 2 ppm
Sulfate Less than 250 ppm
Total dissolved solids Less than 500 ppm

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

pH at 25°C (77°F) 5.5 to 8.0
Chloride Less than 1 ppm
Fluoride Less than 1 ppm
Sulfide Less than 1 ppm
Conductivity at 25°C (77°F) Less than 3 μmho/cm
Silica Less than 0.05 ppm
Total suspended solids Less than 3 ppm

NOTE: (1) Fresh water that meets U.S. Environmental Protection
Agency, 40 CFR 143.3, Secondary Maximum Containment Levels
(for Public Water Systems), may be utilized for any application
where fresh water is specified.
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Purchase specifications shall specify the required as-
shipped cleanness level for the item. Shop cleaning proce-
dures shall be in accordancewithpara. 202of this Subpart,
and inspection and test results shall be documented, as
appropriate, in accordance with approved procedures.
Listed below are cleaning considerations that are

appropriate to all manufacturing operations. Additional
information is presented in ASTM A380/A380M-13;
where applicable, it shall be considered.
(a) Operations that generate chemical or particulate

contaminant, such as welding and grinding, shall be
controlled during fabrication steps, after which
removal of such contaminants becomes difficult
because of limited access. Under such conditions, protec-
tion of openings shall be provided to prevent entry of
contaminants, especially particulate contaminants. If
practical, manufacturing sequence shall be based on
considerations related to cleaning of individual items
as the component is assembled, unless the component
is readily cleanable in its final assembled state.
(b) Cleaningmethods andmaterials usedduringmanu-

facture shall be compatiblewith thematerials of construc-
tion of the item being cleaned (see para. 202.2 of this
Subpart). Cutting fluids, lubricants, liquid penetrants,
marking materials, precleaning solutions, engineering
test fluids, tools, and other materials and process
compounds to be used on surfaces of items made from
austenitic stainless steel or corrosion-resistant alloy
during manufacture shall be evaluated from the stand-
point of potentially harmful contaminants. Such contami-
nants include chlorides, fluorides, and low melting point
materials such as sulfur, lead, zinc, copper, and mercury.
Where potentially harmful quantities of such contami-
nants can be leached or are in a form in which they
could be released by breakdown of the compound
during subsequent manufacturing, installation, or opera-
tion, they shall not be used. Paint, chalk, scribing inks, and

other temporarymarkingmaterials 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 fromsuch tools is considered an important factor.
(d) The quality of fluid used for final flushing or rinsing

shall meet or exceed the requirements of para. 304.1 of
this Subpart. Particular attention shall be paid to flushing
of pockets, crevices, or dead legs to ensure that cleaning
solutions are not trapped in such areas.
(e) Fresh water may be used for mixing oil cleaning

solutions and for initial rinsing and flushing when
permitted by approved procedures.
(f) The final cleaned item shall be sealed in a dried

condition to prevent subsequent recontamination and
thenpackaged inaccordancewith the requirementsestab-
lished in the procurement documents.

500 CLEANNESS PRIOR TO INSTALLATION

From a cleanness standpoint, consideration shall be
given as to whether items should be delivered to the
point of installation sooner than necessary, i.e. ,
whether the installation location is a better storage
area (see Subpart 2.2 of Part II). Inspections and tests,
as appropriate, shall be made immediately prior to instal-
lation to determine the cleanness of the item. If potentially
harmful contaminants are detected, they shall be removed
if they will not be removed in subsequent cleaning opera-
tions. Items having surfaces to which temporary paint or
preservative coatings have been applied shall be identi-
fied. The composition of the coating and methods for its
removal shall be determined and removal of coatings,
when required, recorded in the inspection report.
Unless otherwise required by the job specifications,
the temporary coatings shall be removed prior to installa-
tion of items.

Table 304.4 Flushing Requirements for Hydraulic, Instrument Control, and Lubrication Systems

System
Class Generic Description

Maximum Number of Particles Per 100 cc Particle Size
5–10 μm 10–25 μm 25–50 μm 50–100 μm 100 μm

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
4 Less critical 32000 10700 1510 225 21
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 STP 491 are

described as GoodMissile and PoorMissile, respectively.While these criteria are based on a specified volume of liquid (100 cc), they can also
be applied to gaseous flushes. When used in this manner, the cleaning procedure shall specify the flushing velocity and time uponwhich the
evaluation shall be based.

(b) The above system Class designations do not directly correspond to the cleanness class criteria classes of this Subpart.
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600 CLEANNESS DURING INSTALLATION

The installation process represents an opportunity for
the introduction of contaminants into a cleaned item, and
care shall be taken tominimize contamination. Operations
that generate particulate matter, such as grinding and
welding, shall be controlled. Cleanup of locally contami-
nated areas as installation progresses is recommended
(rather than one cleanup operation when installation is
completed). Consideration shall be given to sequencing
of installation and erection operations to facilitate
cleaning, cleanness control, and inspection. Insofar as
practicable, internal surfaces of a portion of a system
that can be blocked or obscuredby subsequent operations
shall be visually inspected and verified as being clean
before the access points are closed. Openings and pipe
ends shall be sealed at all times except when they
must be unsealed to carry out necessary operations.
Precautions shall be taken to avoid contamination of

crevices, blind holes, dead legs, undrainable cavities,
and inaccessible areas. When grinding, sanding, 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 materials, cutting

fluids, lubricants, liquid penetrants, marking materials,
precleaning solutions, engineering test fluids, tools, and
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 eval-
uated and approved prior to use. Precleaning and post-
cleaning of weld joint areas and welds shall be
performed by wire brushing and scrubbing with a
solvent-moistened clean cloth unless otherwise specified.
Large openings shall be protected against falling and

windblown contaminants.

700 MAINTENANCE OF INSTALLATION
CLEANNESS

After any isolable item has been installed in a clean
condition, cleanness control measures and access
control shall be established to minimize the introduction
of contaminants between the time of system isolation and
preoperational testing. Where environmental contamina-
tion could cause degradation of quality, seals shall be
installed to prevent contamination of interior surfaces.
Materials used for sealing items made from austenitic
stainless steel or other corrosion-resistant alloys shall
be subject to the limitations specified in section 400 of

this Subpart. Seals shall be installed in a manner to
prevent accidental removal. Removal shall be only with
proper authorization.
If access to such sealed items is required, precautions

shall be taken to prevent introduction of contaminants.
Such precautions include masking and tenting of
surrounding areas with plastic film or tape, cleanup of
the immediate surroundings to remove particulate
matter that can be introduced into the opening, requiring
personnel to wear clean outer clothing and shoe covers,
etc. Control of tools, loose items, and access shall bemain-
tained in accordance with applicable requirements.
When the necessary work is completed, the interior

surface shall be locally cleaned, if necessary, to its original
condition and the item resealed.

800 PREOPERATIONAL CLEANING

801 Preparations

Insofar as practicable, cleaning and flushing operations
shall be scheduled so as to minimize interference from
other facility operations. Areas in which cleaning opera-
tions are being performed shall be isolated andmarked to
the extent that personnel performing other construction
phase operations are aware that the cleaning operations
are being conducted.
Personnel shall be familiarizedwith the intendedproce-

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
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 largediameter 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
of all pumps and other components that may be
subject to damage during the cleaning operations. Instru-
mentation (e.g., pressure, differential pressure tempera-
ture, and flow) shall be used as necessary to monitor
flushing and circulatory cleaning operations. Instrumen-
tation installed in the system but not used to monitor the
cleaning operations shall be isolated where necessary.
Cleaning of the reactor vessel and reactor vessel internals
shall be completed before installation of fuel and control
rods.
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Provisions shall bemade to collect liquid leakage and to
prevent wetting of insulation.
Where the use of installed facility components such as

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

802 Flushing and Cleaning Methods

802.1 Flushing. If the intended level of cleanness has
been maintained during erection of the facility, only
flushing or rinsing will normally be required. The
system shall be filled with fluid of the type and quality
specified and flushed in accordance with approved proce-
dures. Completionof flushing shall bedeterminedby filter,
turbidimetric or chemical analysis, or any combination of
these, as applicable.
If flushes are directed toward the large components,

provisions shall be made to prevent contaminants
from collecting in areas where they cannot be removed
in subsequent cleaning operations. Provisions shall be
made to ensure that organics do not remain on the
surfaces.
After system flushing is completed, but before draining,

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.

802.2 Alkaline Cleaning. Although it is the intent of
those involved in erecting the nuclear facility to install
piping systems and components in a clean condition,
this may not be fully achieved. Common sources of
organic contamination in items are lubrication oils
from air tools, preservative films, and valve lubricants.
When immediate local cleanup is not performed, full
item cleaning to remove such organic contaminants
may be necessary. Such cleaning shall be performed
according to the cleaning procedures established for
the operation, and the procedure shall ensure that quan-
tities of organic contaminants do not remain on the
surfaces.
Alkaline cleaning consists of the circulation of an appro-

priately heated solution until a selected area represented
by the worst contamination or a coupon contaminated
with the expected contamination is cleaned by the
cleaning solution to the specified cleanness level.

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

subsequent contamination. If no further cleaning is
required, system layup shall be performed, if specified.
Alkaline cleaning compounds that contain free caustic

shall not be used on components or systems in which
cleaning solutions may be entrapped. Cleaners based
on compounds that produce alkaline solutions by hydro-
lysis, such as phosphate compounds, are acceptable. If
heavy organic contaminants are present, the addition
of an emulsifier and a wetting agent is required.

802.3 Chelate Cleaning. If chelate cleaning is used,
attention shall be given to all pockets and dead legs to
ensure that large volumes of solution do not remain in
the item. Unless it is considered desirable to leave a
film of chelating agent on the surfaces as a protective
film, the item shall be flushed with water of a quality
consistentwith para. 304.1 of this Subpart to remove resi-
dual chelating agents.
Where appropriate, items shall be sealed to prevent

subsequent contamination. If no further cleaning is
required, layup shall be performed, if specified.
Acid-chelating agent shall not be used on welded or

furnace-sensitized stainless steels and nickel-based
alloys.

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
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 itemmeets the preo-
perational test fluid quality requirements for the system.

1000 POSTOPERATIONAL REPAIRS AND
MODIFICATIONS

This Subpart does not address radioactive decontami-
nation operations that may be required prior to post-
operational repairs or system modifications, although
someof its requirementsmaybe applicable to suchdecon-
tamination operations. For the purposes of maintenance
of cleanness as defined in this Subpart, postoperational

ASME NQA-1–2019 PART II, SUBPART 2.1

43

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


repairs or systemmodifications shall be considered iden-
tical topreoperational installationprocedures and treated
in accordance with sections 500, 600, and 700 of this
Subpart.
If system cleaning following repair or modification

operations is deemed necessary, such cleaning shall be
performed in accordance with section 800 of this
Subpart, except that flushes directed toward equipment
that is particularly sensitive to contaminants (e.g., reactor
vessels) shall, to the extent possible, first beprecededwith
flushes directed away from the equipment until expected
contamination is removed and the specified water quality
level is achieved. If layup is deemed necessary, it shall be
performed in accordancewith section 900 of this Subpart.

1100 RECORDS

The following shall be prepared:
(a) record copies of procedures
(b) reports
(c) test equipment calibration records
(d) test deviation or exception records
(e) inspection or examination records
(f) other records necessary to document the cleaning

and cleanness history of the items during manufacture,
shipment, storage, installation, preoperational cleaning,
modifications, and repairs
These records shall be retained with other project

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 Subpart provides amplified requirements for
packaging, shipping, receiving, storage, and handling of
nuclear facility items. Controls identified within this
Subpart shall be applied to maintain acceptable equip-
ment condition. This Subpart supplements the require-
ments of Part I and shall be used in conjunction with
applicable sections of Part I when and to the extent 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 material designed to withstand the penetration
of water, water vapor, grease, or harmful gases.
carrier: the transporting agency.
classification: the organization of items according to their
susceptibility to damage during shipping, receiving, and
storageonly. It doesnot relate to the functionof the item in
the completed system.
dynamic load test: a test wherein designated loads are
hoisted, rotated, or transported through 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 and prepared for holding of items.
transportation mode: a method identified by the convey-
ance used for transportation of items and includes any
motor vehicles, ships, railroad cars, or aircraft. Each
cargo-carrying body (trailer, van, boxcar, etc.) is a sepa-
rate vehicle.
wrap: a flexible material formed around the item or
package to exclude solid contaminants and to facilitate
handling, marking, or labeling.

200 GENERAL REQUIREMENTS

Measures shall be established and implemented for the
packaging, shipping, receiving, storage, and handling of
specified items to be incorporated in nuclear facilities,
and for the inspection, testing, and documentation to
verify conformance to specified requirements.

201 Classification of Items

Requirements are divided into four levels with respect
to protective measures to prevent damage, deterioration,
or contamination of the items based upon the important
physical characteristics, and not upon the important func-
tional characteristics of the item with respect to safety,
reliability, and operation. It should be recognized,
however, that within the scope of each level there may
be a range of controls, and that the detailed requirements
for an itemare dependent on the importance of the item to
safety reliability. For example, even though a reactor
vessel and structural steel are classified as Level D, the
degree of protection and control over the reactor
vessel should exceed that of the structural steel. Each
of the specific items governed by this Subpart shall be
classified into one of these four levels by the buyer or
the contractor. Themanufacturer’s documented standard
orminimum requirements shall be consideredwhen clas-
sifying the items. Items, once classified at a level, shall be
restricted to that level or a higher level for each of the
packaging, shipping, receiving, storage, and handling
operations. Any package unit or assembly made up of
items of different levels shall be classified to the
highest level designated for any of the respective
items. If the unit is disassembled, a level shall be indicated
for each part.
Items covered by this Subpart shall be categorized

under the following levels.

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 requirementsof theNRC fuel license and conditions

and of other governmental agencies shall be met.

201.2 Level B. Items classified to Level B are those that
are sensitive to environmental conditions and require
measures for protection from the effects of temperature
extremes, humidity and vapors, accelerating forces,
physical 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 level are
(a) electronic equipment and instrumentation
(b) electrical equipment
(c) batteries
(d) welding electrode and wire (welding electrodes

hermetically sealed in metal containers may be stored
under conditions described for Level C, unless other
storage requirements are specified by themanufacturers)
(e) control rod drives
(f) motor control centers, switchgear, and control

panels
(g) motors and generators
(h) precision machine parts
(i) spares, such as gaskets, O-rings
(j) air-handling filters
(k) computers

201.3 Level C. Items classified to Level C are those that
require protection from exposure to the environment,
airborne contamination, acceleration forces, and physical
damage. Protection fromwater vapor and condensation is
not as important as for Level B items.
Types of items to be categorized under this classifica-

tion level are
(a) pumps
(b) valves
(c) fluid filters
(d) reactor internals
(e) compressors
(f) auxiliary turbines
(g) instrument cable (unjacketed)
(h) refueling equipment
(i) thermal insulation
(j) fans and blowers
(k) cement
(l) fabricated fuel rods and assemblies

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

acceleration forces, airborne contamination, and physical
damage.
Types of items to be categorized under this classifica-

tion level are
(a) tanks
(b) heat exchangers and parts
(c) accumulators
(d) demineralizers
(e) reactor vessel
(f) evaporators
(g) steam generators
(h) pressurizers
(i) piping
(j) electrical cable (jacketed)
(k) structural items
(l) reinforcing steel
(m) aggregates

300 PACKAGING

301 General

This section contains the requirements for packaging of
items for protection against corrosion, contamination,
physical damage, or any effect that would lower the
quality or cause the items to deteriorate during the
time they are shipped, handled, and stored. The degree
of protection specified will vary according to conditions
and duration of storage, shipping environment, and hand-
ling conditions.
Implementation of this section is accomplished by iden-

tifying the item and the appropriate packaging level, and
then applying the appropriate criteria contained herein
concerning cleaning, preservatives, desiccants, inert gas
blankets, cushioning, caps and plugs, barrier and wrap-
ping materials, tapes, blocking and bracing, containers,
marking, other quality assurance provisions, and docu-
mentation. When more than one type of item is included
in a package (such as equipment shipped with related
parts like seals, gaskets, lubricants, or mounting hard-
ware), precautions shall be taken to ensure smaller
items are not introduced into openings or cavities of
larger parts or equipment.

302 Levels of Packaging

The packaging requirements shall be based on the
protection that is necessary during shipping, handling,
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
humidity within specified limits, or for any other special
requirements.
(b) Items shall have been inspected for cleanness

immediately 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) Items 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 and handling shall be packaged in containers or
crates (see para. 307 of this Subpart).
(f) Items that canbedamagedby condensation trapped

within the package shall be packaged with approved des-
iccant inside the sealed waterproof and vaporproof
barrier or by an equivalent method.
(g) All openings into items shall be capped, plugged, or

sealed. Weld end preparations shall be protected against
corrosion and physical damage.
(h) Items packed in containers shall be blocked,

anchored, braced, or cushioned to prevent physical
damage to the item or barrier.
(i) Items and their container shall be identified by

marking.

302.2 Level B Items. Level B items require a high
degree of protection, and the package shall be designed
to avoid the deleterious effects of shock, vibration,
physical damage, water vapor, salt spray, condensation,
and weather during shipping, handling, and storage.
This packaging shall be equivalent to that for Level A,
except that the package design requirements need not
be equivalent to satisfy the level of extraordinary envir-
onmental protection indicated in para. 302.1(a) of this
Subpart where such protection is not justified. Shipment
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.

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
contamination do not penetrate the item.
(c) Items subject to detrimental corrosion, either

internal or external, shall be suitably protected.

302.4 Level D Items. Level D items require protection
from physical and mechanical damage. The following
criteria shall apply:
(a) Items, just before packaging, shall have been

inspected for cleanness according to the requirements
specified in the purchasing document. Dirt, oil residue,
metal chips, or other forms of contamination shall
have been removed by approved cleaning methods.
Any entrapped water shall have been removed.
(b) All openings into items shall be capped, plugged,

and sealed. Weld end preparations shall be protected
from corrosion and physical damage.
(c) Items subject to detrimental contamination or

corrosion, either internal or external, shall be suitably
protected.
(d) Itemspacked in containers shall beblocked, braced,

or cushioned to prevent damage.
(e) The identity of the item shall be maintained by

marking or other appropriate means.

303 Cleaning

Cleaning includes the preparation of items for preser-
vation or packaging, or both, to minimize the require-
ments for site cleaning. Items shall be inspected for
cleanness immediately before packaging according to
the cleaning requirements specified in the procurement
documents. Any dirt, oil residue, metal chips, or other
forms of contamination shall be removed by documented
cleaningmethods. Any entrappedwater shall be removed.
The following general criteria shall apply as part of the

manufacturing specifications for cleaning procedures:
(a) The cleaning process, including cleaning

compounds chosen, shall in no way damage the item
during cleaning or subsequent service when considering
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.

304 Methods of Preservation

Items subject to deleterious corrosion shall be
protected by using either contact preservatives, inert
gas blankets, or vaporproof barriers with desiccants.

304.1 Contact Preservations. Contact preservatives
are compounds applied to bare metal surfaces to
prevent surface corrosion during shipping and storage
and generally require removal prior to installation.
The following criteria shall be used when considering

the type of contact preservative to be used:
(a) The contact preservative shall be compatible with

the material on which it is applied.
(b) Contact preservatives that are nondrying shall

require a neutral greaseproof protectivewrapwhenpack-
aged.
(c) The procedure for applying contact preservatives

shall not require disassembly of the item nor shall it
be necessary to disassemble the item at the site for
complete removal. An exception would be for long-
term storage protection to be agreed upon by the
Owner, Buyer, and Manufacturer.
(d) The method of contact preservative removal shall

be accomplished with approved solvents and wiping
cloths, or by flushing internal cavities with solvents
that are not deleterious to the item or other intercon-
necting material. However, preservatives for inaccessible
inside surfaces of pumps, valves, and piping for systems
containing reactor coolant water shall be the water-flush-
able type.
(e) Thenameof thepreservativeusedshall beprovided

to facilitate touch-up.
(f) When motors, pumps, turbines, etc., are shipped

with oil reservoirs and bearing cavities filled with preser-
vative oil, the item shall be so tagged and instructions for
draining, flushing, refilling, and periodic rotation shall be
included with the item.
(g) When it is anticipated that the itemmight requirean

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,

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 itemor its container canbe tightly sealed
or an inert gas blanket can otherwise be maintained.
(b) Only dry, oil free, inert gas shall be used.
(c) Provisions shall be made for measuring and main-

taining theblanketpressurewithin therequiredrangeand
within each pressurized purged item or container.
Closures and seals, when used to maintain a static pres-
sure, shall be tightly secured so that the absolute pressure
(by mass) after final seal is maintained for 24 hr, without
adding gas, prior to shipping the item from the manufac-
turer’s plant.
(d) The item or container shall be marked in bold

letters cautioning that an inert gas blanket has been
used. The required pressure range also shall be
marked on the item or container.

305 Caps, Plugs, Tapes, and Adhesives

These items shall be of materials that enable them to
perform their intended function adequately, without
causing deleterious effects on the items or system opera-
tion.

305.1 Caps and Plugs. Caps and plugs shall be used to
seal openings in items having sensitive internal surfaces
and to protect threads and weld end preparations.
Caps and plugs shall conform to the following criteria:
(a) Nonmetallic plugs and caps shall be brightly 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 cards. 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 contact areas.
Gasketing or other nonmetallic materials used in 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 considered.
(d) Provisions shall bemade topreclude theplug or cap

from falling into or being pushed into the opening 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) Plugs and capsused in contactwith 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 contactwith
bare metal surfaces. Tapes or adhesives that could have
damaging effects on the item or system shall not be used.
Tapes near a weld shall be removed completely, immedi-
ately prior to performing a weld. Tapes used for identi-
fication rather than sealing that are not near a welding
operation may remain until system testing is complete,
but shall be removed before facility operations unless
qualified for operating conditions.
Tapes and adhesives shall conform to the following

criteria:
(a) When contacting austenitic stainless steel and

nickel alloy surfaces
(1) tapes shall not be compounded from, or treated

with chemical compounds containing elements in such
quantities that harmful concentrations are leachable,
or that they could be released by breakdown under
expected environmental conditions and could contribute
to intergranular cracking or stress corrosion cracking,
such as those containing fluorides, chlorides, sulfur,
lead, z inc , copper , and mercury [paperbacked
(masking) tape shall not be used]

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

(3) starch, silicone, and epoxy tape material may be
used for tape adhesive
(b) When contacting other surfaces and containers
(1) tapes and adhesives used to seal nonaustenitic

materials, nickel alloys, or containers are not subject
to the above restrictions

(2) tape shall be impervious towater and not subject
to cracking or drying out if exposed to sunlight, heat, or
cold
(c) When used on surfaces of items, tapes shall be

visibly distinguishable from the materials on which
they are used.

306 Barrier and Wrap Materials and Desiccants

Material thickness shall be selected on the basis of type,
size, andweightof equipmentor itemtobeprotected, such
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

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
barrier materials shall be sealable, and the edge of the
barrier that normally will be opened at destination
shall beof sufficient area topermit at least twosubsequent
sealing operations. When maximum vapor protection is
required, barrier material shall meet the maximum
water vapor transmission rate of 0.05 g/100 in.2 per
24 hr required by ASTM E96, Test Methods for Water
Vapor Transmission of Materials, Procedure E, and
shall bepackagedwith an approveddesiccant. Vaporproof
barrier material should be colored to contrast with the
material on which it is used.

306.3 Desiccants. Desiccants shall be used within a
vaporproof barrier when condensation or high humidity
could damage an item by corrosion, mold, or mildew.
Desiccants shal l consist of nondel iquescent ,

nondusting, chemically inert, dehydrating agents. The
following criteria shall apply:
(a) The desiccant bag shall bemade of puncture-, tear-,

and burst-resistant material.
(b) Whenusedwith austenitic stainless steel andnickel

alloymaterials, tapes, desiccants, and thematerials for the
desiccant bag shall not be compounded from or treated
with chemical compounds containing elements in such
quantities that harmful concentrations are leachable,
or they could be released by breakdown under expected
environmental conditions and could contribute to inter-
granular cracking or stress corrosion cracking, such as
those containing fluorides, chlorides, sulfur, lead, zinc,
copper, and mercury.
(c) The reactivation temperature and time shall be

marked on the desiccant container.
(d) Canisters used to contain desiccants shall be placed

soas to causenodeleteriouseffects suchas galvanic corro-
sion, even when the desiccant has reached its absorptive
capacity for water vapor.
(e) Desiccant bags and canisters, when used, shall be

secured to prevent movement, rupture of the bags, or
damage to the item being protected.
(f) Waterproof andvaporproof barriers shall beused 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 apart of
the barriers, O-rings or gaskets shall be usedwith 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 accordancewith Formula I
or Formula II, as applicable.

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

U A XD1.6= + (1)

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

U KV XD= + (2)

where
A = area of barrier, ft2 (m2 × 0.0929)
D = dunnage (other thanmetal)withinbarrier, lb (kg×

2.2)
K = 0.0007 when volume is given in in.3
x = 1.2 when volume is given in ft3
x = 0.0000425 when volume is given in cm3 (42.5 in

m3)
U = number of units of desiccant to be used (see Note)
V = volume within barrier in in.3 or ft3 (cm3 or m3)
X = 8 for hair felt, cellulosicmaterial (includingwood),

and other material not categorized below
x = 6 for bound fibers (animal hair, synthetic fiber, or

vegetable fiber bound with rubber)
x = 2 for glass fiber
x = 0.5 for synthetic foams and rubber

NOTE: A desiccant unit is that quantity of desiccant, as received,
thatwill absorb at equilibriumwith air at 78°F (25°C) at least the
following quantities of water vapor: 3.00 g at 20% relative
humidity and 6.00 g at 40% relative humidity.

(j) A humidity indicator shall be included in every
waterproof and vaporproof envelope containing desic-
cant. As applicable, the indicator shall be located
behind inspection windows or immediately within the
closing edge, face, or cover of the barrier and, as far as
practical, from the nearest unit of desiccant.

307 Containers, Crating, and Skids

307.1ð19Þ Containers. Containers shall be used when
maximumprotection for the itemor its barrier is required.
Container types shall include, but not be limited to, the
following:
(a) cleated, sheathed boxes [500 lb (227 kg) maximum

net weight]
(b) nailed, screwed, or bolted wood boxes
(c) wood-cleated solid fiberboard boxes
(d) metal or fiber drums
(e) crates

(f) wire-bound boxes [200 lb (91 kg) maximum net
weight]
(g) other specially designed containers for special

equipment
(h) fiberboard boxes [120 lb (54.5 kg) maximum net

weight]. The following criteria shall apply for fiberboard
boxes used as exterior containers:

(1) Boxes shall be weather-resistant fiberboard
preferably from the grade types (or compliance
symbol): V2 s, V3 s, or V3 c (ASTM D5118 and ASTM
D1974).

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

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

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

(5) Wood cleating on fiberboard boxes shall be fabri-
cated from structurally sound, seasoned or treated
lumber. Cleated boxes in excess of 50 lb (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 lb (227 kg). Skids or
runners shall be used on crates with a gross weight of
100 lb (45.5 kg) or more, allowing a minimum floor clear-
ance for forklift tines as provided by 4 in. (10 cm) lumber.

308 Cushioning, Blocking, Bracing, and Anchoring

308.1 Cushioning. Cushioning shall be used where
protection fromshock andvibration is required. The cush-
ioning materials shall have sufficient strength to perform
this function.
Selection of cushioning material shall be based on the

following:
(a) It shall exhibit no corrosive effect when in contact

with the item being cushioned.
(b) It shall have low moisture content and exhibit low

moisture absorptionproperties, or if the cushioningmate-
rial has some moisture-absorbing capacity, the item shall
be protected with a water-vaporproof barrier.
(c) It shall have negligible dusting characteristics.
(d) It 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

PART II, SUBPART 2.2 ASME NQA-1–2019

50

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


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 are used to prevent marring or elongation of the
holes.
(b) Holes bored through containers or mounting bases

shall provide a snug fit.
(c) When mounting items to container bases equipped

with skids, bolts shall be extended through the skids
whenever practical. In such instances, countersinking
of the bolts in the sliding surface of the skid shall be done.
(d) Washers shall be used under the nuts to decrease

the possibility of the bolt pulling through the wood.
(e) Nuts shall be properly tightened. To prevent their

loosening during shipment, locknuts, lock washers, cotter
pins, or staking shall be employed.
Temporary cushioning, blocking, bracing, or anchoring

placed on 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 removal of the packing material.

309ð19Þ Marking

(a) To maintain proper identification and instructions,
or both, during shipping, receiving, and storage and to
provide for identification after the outside of the container
has been removed, the item and the outside of the
containers shall be marked. If equipment does not lend
itself to marking, records shall be maintained that are
uniquely identifiable to the item.
(b) Items shall bemarked to preserve identity in accor-

dance with the following criteria:
(1) The specified identification shall be stamped,

etched, stenciled, or otherwise marked on the item or
on tags to be affixed securely to the item in plain, unob-
structed view. When metal stamps are employed, low
stress stamps shall be used when the item proper is
marked. When vibrating marking tools are used, they
shall be fitted with carbide marking tip or its equivalent,
and shall bedesigned toprovide a rounded impressionnot
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.

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

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

(5) References to weights shall be in avoirdupois
units. Duplicate markings in other systems may also be
indicated.
(c) Markings on the outside container shall be in accor-

dance with the following criteria:
(1) Container markings shall appear on a minimum

of two sides of a container, preferably on one side and one
end.

(2) The English language shall be used. Duplicate
marking may be made in other languages or in pictorial
marking according to ISO Recommendation R780,
Pictorial Markings for Handling of Goods (General
Symbols) or ASTM D5445.

(3) References to weights shall be in avoirdupois or
System International (SI) units. Duplicate markings in
other systems may also be indicated.

(4) Container markings shall be applied with water-
proof ink or paint in characters that are legible. When
information relative to handling and special instructions
is required, such information shall be preceded by the
word CAUTION in letters that are at least 1∕2 in. (12.7
mm), as permitted by container size.

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

(6) Container markings shall include the following
information:

(-a) destination
(-b) return address
(-c) packagenumbers showing thepurchase order

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

(-d) material identification number
(-e) handling instructions (e.g., Fragile, Center of

Gravity, KeepDry, This SideUp, SlingHere, DoNot Freeze)
and stacking limitations, as appropriate

(-f) weight of package [in excess of 100 lb (45.5
kg)]

(-g) special instructions (Desiccant Inside,
Remove Items Packaged Inside Prior to Installation,
Remove Caps and Plugs Prior to Installation, Special
Inspection, Storage, Unpacking Restrictions, etc.) as
appropriate; if items are repackaged for storage, provi-
sions shall be made for retention or transfer of the
special instructions
(d) Marking of items not within a container, such as

pipe, tanks, and heat exchangers, shall exhibit specified
information in a location that is in plain unobstructed
view. Marking may be applied directly to bare metal
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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.
The mode of transportation used shall be consistent

with the protection classification of the item and with
the packaging methods employed. Special shipping
instructions from the manufacturer, approved alterna-
tives shouldbeaddressedwhilemeeting the requirements
of section 400 of this Subpart.

402 Transportation Requirements

402.1 Open Carriers. For shipment on open carriers
where items may be exposed to adverse environmental
conditions, the following shall apply:
(a) Levels A, B, and C items shall be covered for protec-

tion from environmental conditions. Tarpaulins, when
used, shall be fire retardant, and they shall be installed
in a manner to provide drainage and to ensure air circula-
tion to prevent condensation.
(b) Barrier andwrappedmaterials subject to transpor-

tation damage shall be covered with waterproof shrouds,
such as tarpaulins, so that they are not exposed directly to
the environment.

402.2 Closed Carriers. For shipment on closed
carriers, the following shall apply:
When Levels A, B, and C items cannot be adequately

protected fromweather or environment on open carriers,
closed carriers or fully enclosed vehicles shall be used.

402.3 Special Shipments. Items that exceed estab-
lishedweight or size limitations for railroads or highways
or require special handling shall be given additional
consideration in the following areas:
(a) The type of bracing and tie-down methods to be

used with the mode of transportation selected for
special shipments shall be specified.
(b) NOHUMPINGshall be specified on rail shipments of

these items, and NO HUMPING signs shall be prominently
displayed.
(c) Use of impact recording devices shall be specified

on shipments of heavy or relatively large items incorpor-
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 interpret recordeddata and to thor-
oughly check the integrity of an item when there is
evidenceof roughhandling. Anotice that impact recording
devices are being used shall be prominently displayed.
Special recording devices with operating time limits
greater than the expected transit time shall be specified

or, if the expected transit time exceeds the operating time
limit of the recorders being used, provisions shall bemade
to service the devices during transit.
(d) For special shipments, the conveyance used for

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

403 Precautions During Loading and Transit

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

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

403.3 Handling Precautions. All austenitic stainless
steel and nickel-base alloy materials shall be handled
in such a manner that they are not in contact with
lead, zinc, copper, mercury, or other low melting point
elements, carbon steel, alloys, or halogenated material
having a water-leachable content harmful to the material.

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

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

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

403.7 TheftandVandalism.Precautions shall be taken
to minimize the possibility of theft and vandalism during
shipment of items.

404 Identification and Markings

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

405 Nuclear Material Shipments

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

501 General

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

502 Receiving Inspection Requirements

502.1 Shipping Damage Inspection. Preliminary
visual inspection shall be performed prior to or immedi-
ately after unloading to determine if any damage occurred
during shipping. Observations for unusual conditions
shall include the following:
(a) fire: charred paper, wood, or paint, indicating expo-

sure to fire or high temperature
(b) excessive exposure: weather-beaten, frayed,

rusted, or stained containers, indicating prolonged expo-
sure during transit
(c) environmental damage: water or oil marks, damp

conditions, dirty areas, or salt film, indicating exposure to
sea water or winter road salt chemicals
(d) tie-down failure: shifted, broken, loose, or twisted

shipping ties, and worn material under ties, indicating
improper blocking and tie down during shipment
(e) rough handling: splintered, torn, or crushed

containers, indicating improper handling
(f) review of impact recording device readings against

established criteria
(g) review of humidity recording data against estab-

lished criteria

502.2 Item Inspection

(a) Unless the package marking prohibits unpacking,
the contents of all shipments shall be visually inspected
to verify that the specified packaging and shipping re-
quirements have been maintained. When items are
contained in transparent, separate, moistureproof bags
or envelopes, visual inspection without unpacking the
contents shall be acceptable. Where specific inspection
requirements can be achieved, statistical sampling
methods may be used for groups of similar items. Care
shall be taken to avoid contamination of the items
during inspection. The inspection shall be performed
in an area equivalent to the level of storage requirement
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).

(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 sealsmeet their intended function.

(4) coatings and preservatives: verification that
coatings and preservatives are applied in accordance
with specifications, purchase orders, or manufacturer’s
instructions.

(5) inert gas blanket: verification that the inert gas
blanket pressure is within the acceptable limits.

(6) desiccant: verification that the desiccant is not
saturated, as indicated, through the use of humidity indi-
cators. Desiccants shall be regenerated or replaced as nec-
essary in accordance with special instructions.

(7) physical damage: visual inspection to ensure that
parts of items are not broken, cracked, missing, deformed,
or misaligned, and that rotating parts turn without
binding. Accessible internal and external areas shall be
free of detrimental gouges, dents, scratches, and burrs.

(8) cleanness: visual inspection to ensure that acces-
sible internal and external areas are within the specifica-
tion requirements fordirt, soil,mill scale,weld splatter, oil,
grease, or stains. If inspection for cleanness was
performed prior to sealing and shipping, and inspection
upon receipt indicates that there has been no penetration
of the sealed boundary, then inspection for internal clean-
ness is optional.
(b) Unless the completed item was inspected at the

source, it shall be inspected upon receipt to verify that
the following characteristics conform to the specified re-
quirements. These inspections shall include such items as

(1) physical properties: assurance that physical
properties conform to the specified requirements and
that chemical and physical test reports, if required,
meet the requirements

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

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

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

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

503 Disposition of Received Items

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

503.2ð19Þ Nonconforming. Items that do not conform to
the specified requirements shall be controlled in accor-
dance with Part I, Requirement 15 of this Standard.

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

504 Status-Indicating System

A status-indicating system is a system or method for
identifying the status of items (e.g., an inventory manage-
ment system, tagging, labeling, color coding, etc.) that
clearly indicates whether items are acceptable or unac-
ceptable for installation. A controlled physical separation
is an acceptable equivalent method. The system shall
provide for indication of the date the item was placed
in the acceptable or unacceptable installation status
and the conditional release of the items for installation
pending the subsequent correction of the nonconfor-
mance. When tags are used, the stock shall be made
from material that will not deteriorate during storage.
The stock used shall not be deleterious to the item.
Tags shall be securely affixed to the items and displayed
in an area that is readily accessible.

505 Marking

Changing, correcting, or any other marking on name-
plates shall be prohibited, unless authorized by themanu-
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.

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
item is stored upon receipt until the time the item is
removed from storage and placed in its final location.
Special storage instructions from the manufacturer, if
specified, shall be addressed as part of the storage
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 meet the re-
quirements as described in the following paragraphs:
(a) Level A items shall be stored under special condi-

tions similar to those described for Level B items but with
additional requirements such as temperature and
humidity control within specified limits, a ventilation
system with filters to provide an atmosphere free of
dust and harmful vapors, and any other appropriate re-
quirements.
(b) Level B items shall be storedwithin a fire-resistant,

tear-resistant, weather-tight, andwell-ventilated building
orequivalent enclosure.Precautionsshall be takenagainst
vandalism. This area shall be situated and constructed so
that it will not be subject to flooding; the floor shall be
paved or equal, and well drained. Items shall be placed
on pallets or shoring to permit air circulation. The
area shall be providedwith uniform heating and tempera-
ture control or its equivalent to prevent condensation and
corrosion. Theminimum temperature shall be 40°F (5°C),
and the maximum temperature shall be 140°F (60°C) or
less if so stipulated by the manufacturer.
(c) LevelC itemsshall be stored indoorsor inanequiva-

lent environment with all provisions and requirements as
set forth for Level B items, except that heat and tempera-
ture control is not required.
(d) Level D items may be stored outdoors in an area

marked and designated for storage that is well
drained, preferably gravel covered or paved, and reason-
ably removed from the actual construction area and traffic
so that the possibility of damage from construction equip-
ment is minimized. Items shall be stored on cribbing 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.

PART II, SUBPART 2.2 ASME NQA-1–2019

54

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


602.1 Access to StorageAreas.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
areas shall be cleaned as required to avoid the accumula-
tion of trash, discarded packaging materials, and other
detrimental soil.

602.3 Fire Protection. Fire protection commensurate
with the type of storage area and the material involved
shall be provided and maintained.

602.4 Storage of Food and Associated Items. The use
or storage of food, drinks, and salt tablet dispensers in
controlled storage areas shall not be permitted.

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

603 Storage Methods

Storage methods and procedures shall comply with the
requirements described in paras. 603.1 through 603.6 of
this Subpart.

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

603.2 Arrangement of Items. Items stacked for
storage shall be arranged so that racks, cribbing, or
crates are 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 nature 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
beplainlymarkedso that theyareeasily identifiedwithout
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
providedrainage and to ensure air circulation tominimize
condensation.Theyshall be tieddowntopreventmoisture
from entering laps and to protect the coverings fromwind
damage.

603.6 Outdoor Storage. Items storedoutdoors 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.

604.1 Inspections. Inspections shall be performed and
documented on a periodic basis to ensure that the integ-
rity of the item and its container, as provided for under
section 300 of this Subpart, is being maintained. Deficien-
cies noted shall be corrected and documented. The char-
acteristics verified during this inspection shall include
such items as
(a) identification and marking
(b) protective covers and seals
(c) coatings and preservatives
(d) desiccants and inert gas blankets
(e) physical damage
(f) cleanliness

604.2 Care of Items. Requirements for proper main-
tenanceduring storage shall be documented. Care of items
in storage (includes storage in place) shall be exercised in
accordance with the following:
(a) Items in storage shall have all covers, caps, plugs, or

other closures intact. Methods used to seal openings shall
be in accordance with section 300 of this Subpart. Covers
removed for internal access shall be immediately replaced
and resealed after completion of the purpose for removal.
(b) Temporary preservatives shall be left intact during

storage. Should reapplication of preservatives be required
at the site, only those previously approved shall be used.
(c) Items pressurizedwith inert gas shall bemonitored

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 speci-
fied.
(d) Instrumentation racks shall be energized as speci-

fied by the manufacturer.
(e) Space heaters enclosed in electrical items shall be

energized.
(f) Rotating electrical equipment shall be given insula-

tion resistance tests on a scheduled basis.
(g) 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 itemhas been verified to be
in conformance with specified requirements.

605 Removal of Items From Storage

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

606 Storage Records

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

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 responsible for handling items are contained in
Subpart 2.15.

800 RECORDS

Record copies of procedures, reports, personnel quali-
fication records, test equipment calibration records, test
deviation or exception records, storage and maintenance
records, and inspection records shall be prepared as
required by this Subpart. These records shall be retained
with other project or operations records as required by
code, standard, specification, or project procedures.
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SUBPART 2.3
Quality Assurance Requirements for Housekeeping at Nuclear

Facilities

100 GENERAL

This Subpart provides housekeeping requirements for
the control of work conditions and environments that can
affect the quality of important parts of a nuclear facility. It
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 organizations invoking this
Subpart.

200 GENERAL REQUIREMENTS

Housekeeping encompasses activities related to the
controlof cleanlinessof thesitearea, the facility,materials,
and equipment and fire prevention and protection,
including collection and disposal of combustible material
and debris, 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 incorporated in the facility to preserve the requisite
quality of the items being constructed or installed. Per-
sonnel working in zone-controlled areas shall be familiar
with the necessities and requirements for cleanness
control applicable to thevarious zones.Trainingprograms
shall be used for this purpose, where appropriate.

201 Planning and Procedures

Planning and procedure preparation shall be in accor-
dance with the requirements 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, and the materials and equipment being incorpo-
rated in the facility to preserve the requisite quality of the
item being constructed or installed. Procedures and
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.

202 Classification of Cleanness

Cleanness requirements for housekeeping activities
shall be established on the basis of the following zone des-
ignations. The five zones are primarily for construction
and generally not applicable for the operations. The
timing for implementation of the zone designations
shall be as required by the need for cleanness.

Restriction List
Zones

I II III IV V
Clothing change Yes No No No No
Clean gloves, shoe covers, head covering Yes Yes No No No
Filtered air 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 clean-
ness shall be equippedwith a clean clothing change facility
at the vestibule or entrance. Such areas shall provide for
complete outer change of clothing by personnel, including
the use of shoe covers, head covers, and gloves to protect
all equipment surfaces fromoutside contamination.Mate-
rial entering this zone shall have been appropriately
cleaned prior to entry.
(b) Zone II. Intermediate cleanness requirements less

restrictive than Zone I, butwhere foreignmattermayhave
detrimental effects.
(c) Zone III. Areas less restrictive than Zones I and II,

but requiring access control overpersonnel andmaterials.
(d) Zone IV.Areaswhere it is desired to regulate theuse

of tobacco and eating of food for material and equipment
protection or for health and fire hazards.
(e) Zone V. Unrestricted construction areas requiring

good construction site housekeeping practices only.

300 REQUIREMENTS

301 Control of Site Area

Areas for specific activities shall be assigned and regu-
lated. Areas that shall bedesignated include,where appro-
priate, refuse and garbage dumps, refuse burning sites,
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storage locations, parking lots, eating places, nonsmoking
areas, subcontractor work areas, common areas, and
waste collection container locations. Personnel entrance
to controlled areas, admission of visitors to the work site,
and identification of all personnel shall be controlled in
accordancewith established procedures and instructions.
For Zones I, II, and III a written record of the entry and

exit of all personnel and material shall be established and
maintained.
Grading, drainage, roads, construction facilities, facility

fencing, and utilities shall be provided in accordance with
specified requirements and shall be maintained as
required in good condition throughout the construction
phase or until replaced with the permanent facilities.

302 Control of Facilities

Control of work and storage areas where important
items are handled shall be established and maintained
to conform to the appropriate zone defined in
para. 202 of this Subpart. Atmospheric control shall be
provided where necessary.
The control of tools, equipment, materials, and supplies

that are used in Zones I, II, and III shall be maintained to
prevent the inadvertent inclusion of deleteriousmaterials
or objects in critical systems. Appropriate control
measures shall be provided through use of such items
as log books and tethered tools.

302.1 Cleanness. The work areas shall be kept suffi-
ciently clean and orderly so that construction activity
can proceed in an efficient manner that will produce
and maintain quality in conformance with specified re-
quirements. Where large accumulations of materials
occur on a nonroutine basis, such as the stripping of
concrete forms, the material shall be promptly
removed or stored neatly. Garbage, trash, scrap, litter,
and other excess materials shall be collected, removed
from the job site, or disposed of in accordance with speci-
fied requirements or planned practices. Such excessmate-
rial shall not be allowed to accumulate and create
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
lightingmay be used but shall be installed andmaintained
to provide good visibility. Ventilation shall be provided
where necessary to prevent accumulation of dust,
noxious fumes, and temperature extremes. Adequate
working space for construction personnel shall be
provided using proper work scaffolds and platforms
having accessibility by stairs or ladders. Barriers,
screens, shields, restricted access, or other protection
shall be provided as necessary for isolation of areas
where noise, welding arcs, dust, inclement weather, or

other conditions may affect the quality of work being
performed.

302.3 Fire Protection and Prevention. Equipment and
instruction for the protection from, and prevention of,
damage by fire shall be provided in accordance with
the requirements of the NFPA National Fire Codes. Proce-
dures or instructions for fire protection shall include
provisions for fighting fires involving the use of available
community fire departments, trained project brigades,
and others. Procedures or instructions shall include
plans for provision of water supplies, hydrants, automatic
sprinklers, access for firefighting, and distribution of
extinguishers and firefighting equipment. Fire surveil-
lance during and immediately following operations
such as welding and heat treating shall be provided
when materials are located where flames, flying
sparks, weld spatter, or excessive heat resulting from
the operation could cause combustion, with resulting
damage 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 protection
procedures or instructions, which shall include evacua-
tion of confined areas.

303 Material and Equipment

Materials and equipment delivered to the work area
shall be so positioned, or protected when necessary, 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 necessary
during receiving, storage, and handling activities shall be
in accordance with applicable requirements.

304 Construction Tools, Supplies, and Equipment

Theuse, location, and deployment of construction tools,
supplies, and equipment shall be controlled to keep access
and work areas clear and to prevent conditions that will
adversely affect quality. These provisions shall include,
butarenot limited to, such itemsas themovementofmate-
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.

305 Surveillance and Inspections

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

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

(1) adequacy of access control
(2) evidence of damage or deterioration
(3) adequacy of protection from fires, weather,

movement of equipment, and other factors that may
result in damage to stored and installed items

(4) adequacy of hazardous chemicals, paints, and
solvent storage facilities
(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
result in damage to installed items

400 RECORDS

Record copies of procedures, reports, personnel quali-
fication records, zone control registries, fire and accident
investigations, surveillance, and inspection records shall
be prepared as required in this Part (Part II). These
records shall be retained with other project records as
requiredbycode, standard, specification, orproject proce-
dures.
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SUBPART 2.5
QualityAssuranceRequirements for Installation, Inspection, and
Testing of Structural Concrete, Structural Steel, Soils, and

Foundations for Nuclear Facilities

100 GENERAL

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

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
class of concrete: identifies each individual concrete mix
design.
correlation testing: comparison testing of two samples
obtained from the same batch of concrete but from
different sampling locations. Usually performed to
check or confirm the effects of a conveyance system,
such as a pump system, on plastic concrete properties
specified at the point of placement.
curing: the process of maintaining a satisfactory moisture
content and a favorable temperature in concrete during
hydration of the cementitious materials so that desired
properties of the concrete are developed.
delivery point: the point of discharge from a bulk concrete
delivery container. These containers include a truck
mixing unit/ready-mix truck, truck-agitating unit, or
nonagitating unit. For sampling purposes, delivery
point and placement point can be considered coincident
when no conveyance system is used or if correlation
testing shows no significant change to the concrete prop-
erties following conveyance.
NOTE: “Buckets” are not consideredbulk 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 andmaintain control of materials. These tests

may be performed by the Purchaser (or his agent),
constructor, manufacturer, or Supplier, but samples for
these testsmust be taken from the lot or batch ofmaterials
supplied and used at the site of construction.
mixing point: the point of discharge of plastic concrete
from a central mix plant. For truck-mixed concrete, the
mixing point and delivery point are defined as coincident.
Whena truckagitatorunit isused in the transitof concrete,
the delivery and mixing points are considered coincident
when
(a) thedeliverypoint is notmore thanadistanceof2mi

(3.22 km) and amaximum time of 1∕2 hr in transit from the
mixing point
(b) the delivered concrete commences to be placed

within a maximum time of 1∕2 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 coincident.
nonagitating unit: containers, mounted on trucks or other
vehicles, for delivering central-mixed concrete, 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 plastic concrete
into the forms. Except forpumpedconcrete, theplacement
point and the delivery point are considered coincident
when 5 min or less is used in transit of the concrete
fromthedeliverypoint to theplacementpoint. Correlation
testing may be employed to demonstrate that placement
point and delivery point of pumped concrete are coinci-
dent.
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
production, preparation, placement, installation, inspec-
tion, and testing of structural concrete, structural steel,
soils, and foundations, and applies to the following:
(a) formwork
(b) steel reinforcement
(c) embedded items
(d) foundation preparation
(e) concrete
(f) structural steel
(g) soils and earthwork
(h) special foundations, including piles and caissons as

identified in para. 601
(i) foundation underpinning

300ð19Þ REQUIREMENTS

Measures shall be established and implemented for
documenting installation, inspection, and testingactivities
to verify conformance to specified requirements. Applica-
ble codes and standards are referenced or invoked
throughout this Subpart. If the referenced or invoked
code or standard becomes superseded or canceled, the
design authority or contracting authority may retain
the superseded or canceled code or standard, or
invoke a different code or standard.

301 Planning and Procedures

Planning and procedure preparation shall be in accor-
dance with the Introduction to Part II.

302 Control of Measuring and Test Equipment

Measuring and test equipment used to implement the
requirements of this Subpart that affect quality shall be
controlled, calibrated at specific periods, adjusted, and
ma in t a ined to requ i r ed accuracy l im i t s pe r
Part I, Requirement 12. This includes, but is not
limited to, thermometers, balances, scales, air entrain-
ment meters, volumetric buckets, field measuring
devices, pressure gages, and torque wrenches.

303 Laboratory Testing

Laboratory operations and testing associated with
concreteandsoils shall be controlledusingaquality assur-
ance program. Such testing laboratories shall conform to
ASTM C1077 and D3740.

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 specified requirements,
preconstruction qualification tests and inspections of the
materials to be used and in-process tests of materials
being used shall be conducted.
Qualification tests shall be performed and the results

evaluated prior to the initial use of the material to estab-
lish conformance of thematerials to the specified require-
ments. These tests are mandatory unless current
documentary test data are available to establish complete
confidence in conformance to specification requirements.
The specifications shall identify the required qualification
tests and the frequency for their repetition. The tests
required for concrete, concrete constituents, materials
for reinforcing systems, materials for prestressing
systems, and welding materials shall be in accordance
with the ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359).
Concrete mix designs shall be batched and mixed in

accordance with ASTM C94, Standard Specification for
Ready Mix Concrete, or ASTM C685, Standard Specifica-
tion for Concrete Made by Volumetric Batching and
Continuous Mixing.
Normal, heavyweight, and mass concrete mix designs

shall be proportioned in accordance with ACI 211.1, Stan-
dardPractice for SelectingProportions forNormal,Heavy-
weight, and Mass Concrete.
Lightweight concretemix designs shall be proportioned

in accordance with ACI 211.2, Standard Practice for
SelectingProportions forStructural LightweightConcrete.
Lightweight concrete aggregates shall be qualifiedby tests
for conformance with ASTM C330. When splitting tensile
strengths are required for lightweight concrete mix, the
methods given in ASTM C330 shall be used. Additional
testsmaybe required toqualifymaterials 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, instructionmanuals, or both,

if required for specific equipment, are available for use
during construction
(d) the process is suitable for the particular application
(e) manpower, equipment (including measuring and

testing equipment), and materials are readily available
and adequate to perform the work in accordance with
drawing and specification requirements

500 INSPECTION OF SOILS AND EARTHWORK

501 General

Inspectionof soils and earthwork shall includeprepara-
tions for earthwork, as well as in-process inspections of
placing and compacting operation, to ensure conformance
to specified requirements.

502 Materials

Inspections and qualification testing of stockpiles or
borrow pits shall be performed to verify conformance
to specified requirements. Qualification tests of soil fill
materials shall be performed for
(a) grain size analysis using ASTM D422
(b) moisture-density relationship of soil using ASTM

D698 or D1557
(c) maximumandminimum indexdensity of soils using

ASTM D4253 and D4254
(d) liquid limit, plastic limit, andplasticity index of soils

using ASTM D4318
(e) unified soil classification using ASTMD653, D2487,

and D2488
Other qualification tests of soil fill materials may be

used when specified.

503 Placing and Compacting Equipment

Inspections shall be performed prior to compacting
operations to verify the adequacy of compacting equip-
ment. These inspections shall include the following:
(a) inspections to verify that compacting equipment

has specified weight, if applicable
(b) inspections to verify that the specified type of

equipment is available and in operating condition
(c) inspections of vibratory compaction equipment to

verify proper functionality and that the correct vibration
frequency setting is being used, if specified

504 Preplacement Preparations

Inspections of preparations for fill placement shall
include the following:
(a) inspections toensure compliancewith siteprepara-

tion requirements

(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
(f) documentation of the inspections required by

paras. 504(a) through (e) of this Subpart shall be verified
asbeing complete and indicating that all inspection results
are satisfactory

505 Soil Compaction

Inspectionsof soil compactionduring constructionshall
be performed to verify the following:
(a) fill material meets specified requirements
(b) segregation of the fillmaterial does not occur as it is

dumped and spread
(c) specified lift thicknesses are not exceeded
(d) when specified, a knitting technique is used when

joining lifts and where fill is placed against existing earth
slopes or adjacent to previously compacted fills
(e) proper location and installation of underdrains,

where specified
(f) the compacting equipment makes the specified

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 not exceed

maximum loads specified for buried structures
(i) moisture control during compaction

506 In-Process Tests on Compacted Fill

In-process tests shall be performedduring the course of
construction to maintain control of soil compaction. A list
of the in-process tests for soils is showninTable506of this
Subpart. The need for each specific test shall be estab-
lished in the specifications. In-process tests shall be
performed more frequently if the test results are
erratic, or if the trend of results or an apparent change
in material characteristics indicates that the frequency
should be increased.
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600 INSPECTION OF FOUNDATION PILE AND
CAISSON CONSTRUCTION1

601 Piles

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) receiving inspection
(b) inspection of handling procedure to verify that

proper lifting points and lifting techniques are used
(c) inspection of storage procedure to verify that

suitable storage areas have been designated, that blocking
is adequately and properly located, and that piles can be
rehandled without damage
(d) inspection of procedure for transporting piles from

storage area to driving location to verify that proper
support and lifting points are utilized, that proper
lifting technique is used to position the pile for driving,

and that the pile to be driven is undamaged and as speci-
fied

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

601.2.1 Installation of Wood, Steel, and Precast
Concrete Piles, and Cast-in-Place Concrete Piles With
Permanent Casing and Shell. The installation of wood,
steel, and precast concrete piles, and the shells or
casing for cast-in-place concrete piles shall be inspected
to verify the following:
(a) the specified pile hammer is being used and is oper-

ating at the required speed (blows/minute) and stroke, if
specified
(b) the pile being installed is the specified type and

length

1Applicable 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.

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

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

At least one for each soil type andwhenever soil
type visually changes or is otherwise
questionable

Grain size ASTM D422 hydrometer or sieve, as
appropriate

One for each density relationship test

Plasticity index ASTM D4318 One for each density relationship test and when
volume change characteristics are
questionable

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

One for each field density test and when
moisture content changes are questionable

Field density test ASTM D1556 or D2167, supplemented
by ASTM D6938 or D2937, as
specified

Test as specified in owner’s specification with
the following as minimum:
(a) one for every 2,000 yd3 of material

placed for mass earthwork
(b) one for every 1,000 yd3 of material in

relatively thin sections for canal or reservoir
lining

(c) one for every 200 yd3 to 300 yd3 of
backfill in trenches or surrounding structures

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

(e) one test whenever there is a suspicion
of the quality of moisture control or effective-
ness of compaction

Fines content ASTM D1140 One for each density relationship test and every
100,000 ft2 (9290 m2)

GENERAL NOTE: These test frequencies shall be considered minimum unless documentary test data are available to establish adequate confi-
dence in conformance with specification requirements.
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(c) the pile is installed within specified tolerances of
locations, plumb, and rotation or to the specified
batter and tip elevation, and that the blow counts are
as specified
(d) the proper type of cushioning materials is used

between the hammer and the pile and to ensure that
piles are not being damaged during driving
(e) the follower used on piles with the final top eleva-

tion below the existing grade is compatible with the
driving characteristics of the pile
(f) the piles that are adjacent to the pile being installed

are checked for heave and reinstalled if required
(g) the sequence of pile installation is as specified in

order to avoid displacement of piles in place
(h) documentation and reporting of any observed

damage to adjacent structures that may have been
caused or worsened due to pile-driving operations
(i) drilling and jetting areonly donewhen specified and

are performed in accordance with the specifications
(j) complete records aremadeof pile driving resistance

601.2.2 Concrete Placement in Cast-in-Place Piles
With Permanent Casing. Prior to concreting cast-in-
place concrete piles, inspection shall be performed to
verify the following:
(a) the casing has not buckled or ruptured
(b) the casing is straight
(c) the casing is dewatered and cleaned to the tip eleva-

tion
(d) the reinforcement is installed and positioned as

specified and is secured against displacement during
concreting
(e) the volume of concrete used is consistent with the

estimated required volume
The placement of concrete in the pile casing shall be

inspected to verify that it conforms with paras. 705
and 707 of this Subpart, as applicable.

601.2.3 Concrete Placement for Cast-in-Place Piles
Without Permanent Casing. The construction of cast-in-
place pileswithout permanent casing shall be inspected to
verify the following:
(a) the volume of concrete used is consistent with the

estimated required volume
(b) the method for withdrawing the casing will not

cause separationof thepile concrete, nor alter theposition
of the reinforcing steel
(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
(e) grouting pressure or compaction energy used to

form the pile is specified

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 temperature limits for

splicing and that the splice is installed in accordance
with applicable standards and specifications

601.2.5 Inspection of Concrete Construction.
Concrete constructionof cast-in-placepiles andprotective
concrete cast around piles shall be inspected in accor-
dance with section 700 of this Subpart.

601.2.6 Test Piles. Test piles shall be inspected to
verify that
(a) load tests are made on piles driven or cast-in-place

in the same manner as production piles
(b) thedrivingor construction is inaccordancewith the

applicable paragraphs above
(c) theperformanceof load testingand integrity testing

is in accordance with ASTM D1143, Method of Testing
Piles Under Static Axial Compressive Load

602 Caissons

602.1 Caisson excavation shall be inspected to verify
that
(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 specified eleva-

tion and is level, or is excavated in steps as necessary to
provide level and uniform bearing over the full base area
(d) there are no unacceptable voids, caverns, or strata

of compressible material below the bottom of the caisson
(e) underreamed caissons have the specified bottom

diameter and side slope
(f) the rock socket of drilled-in caissons is the specified

diameter and depth
(g) the shear rings of friction caissons are the specified

size and spacing

602.2 Caissonconcrete constructionshall 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) all loose soil has been removed from the bottom of

the caisson excavation prior to concreting
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(b) the caisson excavation has been dewatered or that
approved means of placing concrete underwater are
employed
(c) sufficient head of concrete is maintained above the

bottom of the casing while it is being withdrawn to avoid
soil intrusion or necking down of the concrete shaft
(d) method of withdrawal of the casing prevents voids

in or separation of the concrete shaft
(e) approved methods of proportioning and placing

concrete are employed in slurry-stabilized caisson to
prevent segregation or mixing with slurry and to
ensure specified concrete strength
(f) the volume of concrete used is consistent with the

estimated required volume

603ð19Þ Required Qualification Tests

The required qualification tests are as follows:
(a) Wood piles shall conform to specifications such as

ASTM D25, and AWPA U1, and ASTM D1760 for wood
preservation treatment.
(b) Steel piles shall conform to specifications such as

ASTM A252 for pipe, and ASTM A6 and A36 for structural
shapes.
(c) Concrete piles (precast, cast in place, and

prestressed) shall conform to approved specifications
used in the manufacturer’s certification (e.g., ACI 543,
Design, Manufacture, and Installation of Concrete
Piles), or as specified.

700 INSPECTION OF CONCRETE CONSTRUCTION

701ð19Þ General

Inspection of concrete construction shall include
inspection of preparations for concreting, aswell as inpro-
cess inspections of concrete measuring, mixing, trans-
porting, placement, curing, and protection to ensure
conformance to specified requirements. The inspection
of pretensioning or post-tensioning systems shall be
included, if applicable. The inspection shall follow ACI
Standard 311.4, Guide for Concrete Inspection; PCI
MNL-116; and MNL-117.

702 Protection of Materials

Inspections shall be performed to verify the adequacy
and proper maintenance of material storage conditions
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

(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
freezing
(d) inspectionofwater sources and cooling andheating

facilities to verify the specifiedwater quality and to ensure
that the specifications for concrete temperatures are met
(e) inspection of reinforcing material, embedments,

and prestressing systems materials (wire, strand,
tendons, tendon tubes, and temporary or permanent
anchor hardware) to verify protection against excessive
corrosion, contamination, and physical damage

703 Measuring, Mixing, and Transporting
Equipment

Concrete batching andmixing facilities shall be certified
to be in accordance with the requirements of the National
Ready-Mix Concrete Association (NRMCA). Inspections
shall be performed prior to and during the production
of concrete to verify the adequacy and proper operation
of measuring, mixing, and transporting equipment in
accordance with ACI 304, ASTM C94, and the NRMCA
Plant Certification Checklist. These inspections shall
include the following:
(a) inspection of measuring facilities for the specified

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

(1) proportions of cement, water, and aggregates
(2) quantities of admixtures
(3) aggregate moisture compensation
(4) mixing time
(5) temperature control, heating or cooling of

concrete
(6) method of adding water when batching light-

weight aggregates in accordance with ACI Standard 301
(b) inspection of central mix plant and truckmixers for

wearofdrumblades, availabilityof revolutioncounterand
water-measuring devices, proper speed of rotation, and
ability to mix concrete completely in the specified time.

704 Preplacement Preparations

Inspection of preparations for concrete placement shall
include the following:
(a) inspection of the compacted structural 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

ASME NQA-1–2019 PART II, SUBPART 2.5

65

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


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
(3) condition of form material to produce the speci-

fied concrete finish, installation of ties, anchors, bracing,
shoring, and supports to prevent movement during
concrete placement

(4) correct location and dimensions of blockouts,
proper form coating, and cleanness inspection of forms
for tightness and placement of grout and vent pipes
when preplaced aggregate concrete is used
(e) inspection of reinforcing steel, prestressing compo-

nents (if applicable), and other embedded items to verify
(1) correct size, number, material (ASTM bar spec-

ification), location, position, cleanness, and leak tightness,
if applicable

(2) proper stringing and absence of physical damage
to pretensioning strands or tendons
(f) inspection of mechanical reinforcing bar splicing

operations to verify conformance to the requirements
or para. 712 of this Subpart
(g) inspection by use of a mandrel or similar device to

ensure that the tendon conduits areopenand remainopen
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

cleanness, proper lubrication, wear, distortion, and
cracking, if applicable
(j) inspection of the pretensioning operation, if appli-

cable, to verify
(1) initial tensioningof eachstrand toeliminate slack

and to provide a uniform initial stress condition in all
strands prior to final stressing

(2) proper measurement and correlation of jack
pressure (or load cell reading) and strand or tendon elon-
gation

(3) proper correction for elongation losses, due to
strand slippage in the rises and movement of anchorage
abutments
(k) inspection of groundwater control, as specified
(l) inspection for embedments
Documentation of the inspections required by (a)

through (l) 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

(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 coldweather 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
(e) adequate concrete consolidation equipment and

technique of operation (ACI Standard 309)
(f) neither embedded items are disturbed nor forms

are displaced

706 Finishing and Repairs

Inspections shall be performed to verify that specified
finishes are obtained, i.e., wood float, steel trowel, as cast,
or other type. After forms have been removed, inspections
shall be performed to verify that the formed surfaces have
been repaired and finished in accordance with specified
requirements.
Any indication of honeycomb, voids, or contamination,

such as at a construction joint, shall be explored by
physical removal of concrete, if necessary, to determine
the extent of such voids or contamination. Appropriate
repairs shall be made. Noncosmetic repairs, such as
those extending behind reinforcement or damaged
induced by loading or other type of stress, shall be as
directed by the responsible design organization if not
covered by approved repair procedures.

707 Curing

Qualification tests shall be performed on liquid
membrane forming curing compounds and sheet mate-
rials for concrete curing for compliance with 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 ponding,

fog spray,wet burlap, curing compound, or othermethods
in accordance with specified requirements
(b) concrete is kept continuously, i.e., not periodically,

wetduring theentire curingperiod, if oneof thewet curing
methods is used
(c) membrane curing compounds are specifically

approved for use prior to application
(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, as indicatedby test cylinders,

is in accordance with the specified transfer strength prior
to the transfer of prestressing load to the member
(b) stress transfer is performed within the specified

temperature limits for heat-cured members
(c) forms, ties, inserts, hold downs, or other devices

that would restrict longitudinal movement of the
member(s) are removed, or loosened in a specific
sequence to or in conjunction with stress transfer
(d) the stress transfer is performed following an

approved stressing procedure and sequence

709 Post-Tensioning

Inspections shall beperformedprior toandduringpost-
tensioning, if applicable, to verify the following:
(a) the concrete strength, as indicatedby test cylinders,

is in accordance with the specified strength at the time of
prestress or at the time of post-tensioning.
(b) the tendons and tendonducts of ungrouted tendons

have been treated with the specified lubricant, or corro-
sion-inhibiting compound, prior to tendon installation.
(c) the tendons are tensioned (from both ends if so

specified) in accordance with the specified prestressing
sequence.
(d) there is proper measurement and correlation of

jack pressure (or load cell reading) and tendon elongation
as well as proper correction for elongation, or prestress
seating losses.
(e) the anchorage details (buttonheads, friction grip,

wedge grip, threaded, etc.) are in accordance with the
specified requirements both prior to and after tensioning.
(f) the grouted tendon ducts are free from excessive

moisture prior to grouting. The grout material and the
grouting operation are in accordance with specified re-
quirements.

710 Shipping and Handling of Precast Concrete
Members

Inspections shall beperformedprior toandduringerec-
tion to verify that
(a) members are handled only by means of approved

devices at designated locations or pick-up points
(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, andother defects causedby ship-

ping and handling of the precast members do not exceed
the specified limits

711 In-Process Tests on Concrete

In-process tests shall be performedduring the course of
construction to maintain control of structural ,
prestressed, and precast concrete. The tests that are
required and the frequency shall be in accordance with
the ASME Boiler and Pressure Vessel Code, Section III,
Division 2 (ACI Standard 359) and Code Requirements
for Nuclear Safety-Related Concrete Structures (ACI
349-06) and Commentary (ACI Standard 349), except
as follows:
The ASME Boiler and Pressure Vessel Code, Section III,

Division 2 (ACI Standard 359) test frequencies for the
following tests shall be considered minimum, unless
current documentary test data are available to establish
adequate confidence in conformance ofmaterials to speci-
fied requirements:
(a) for concrete materials: unit weight/yield
(b) for aggregate materials
(1) unit weight of aggregate
(2) fixedwater and iron content of aggregate only for

radiation-shielding concrete
(3) organic impurities
(4) flat and elongated particles
(5) lightweight particles
(6) specific gravity and absorption
(7) Los Angeles abrasion
(8) potential reactivity
(9) soundness

The reduction of frequency of testing must be docu-
mented, and referenceddocumentationmustbe 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 Used in
theProductionofHydraulic Cement Concrete, for effect on
compressive strength, deviation on time of set, chloride
content, sulfate content, total dissolved solids, and alka-
lies.
In-process tests shall be performed more frequently if

test results are erratic or if the trendof results indicates an
apparent change in material characteristics.
In-process tests shall be performed on samples of

concrete aggregates designated for construction use to
ensure they conform to specifications prior to use. Peri-
odic correlation tests shall be conducted to ensure the
uniformity of the concrete aggregates is maintained
from aggregate supply source to concrete batch plant.
Samples for in-process tests of concrete shall be taken

following the procedures of ASTMC172, except as defined
herein regarding location of sampling. No water or other
ingredients may be added to any concrete batch after
obtaining the in-process sample. Samples shall not be
taken from concrete deposited in the form. Except as
noted below, the sampling point for taking in-process
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test samples of plastic concrete shall be performed at the
placement point or other points coincident thereto.
For sampling purposes, delivery point and placement

point can be considered coincident when placement is
by chute, wheelbarrow, or bucket, and time of conveyance
to the forms does not exceed 5 min or when correlation
testing shows no significant change to the concrete prop-
erties following conveyance (1-in. maximum variance in
slump; 1.0% maximum variance in air content).
Where conveyance systems with the potential of signif-

icantly altering concrete properties are employed, corre-
lation testing shall be conducted daily to establish
concrete properties needed at the delivery point to
provide concrete as specified at the point of placement.
Correlation testing shall be repeatedwhenever 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
system show changes beyond specified allowances,
repeat correlation testing every 100 yd3 (75.6 m3) or
until changes return to allowable limits.

712 Mechanical Splice Testing

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

713 Welded Reinforcing Bar Splices

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

714 Bending of Reinforcement

Bending of reinforcing bars shall comply with provi-
sions of the ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359), subsubarticle
CC-4320. Field bending of bars partially embedded in set
concrete shall not be permitted except as specifically
approved by the responsible design organization.

800 INSPECTION OF STEEL CONSTRUCTION

801 General

Structural steel qualification shall be documented by
manufacturer’s certification showing conformance to
specifications such as ASTMA36, ASTMA441, 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
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
other structural embedments shall be checked for correct
orientation, spacing, andelevation.Baseplate surfaces and
supporting concrete surfaces shall be checked to verify
satisfactory conditions for grouting.
Grouting of baseplates, beam pockets, etc., shall be

controlled and inspected to verify that only specified
materials are used, proportioned properly, placed
correctly, and cured properly to achieve the specified
compressive strength.

803 Assembly and Erection

Assembly and erection operations shall be inspected to
verify compliance with installation procedures and work
instructions. Alignment operations shall be carried out
early enough and as often as is necessary as erection
progresses to ensure that specified requirements aremet.
Particular attention shall be given to verification of the

condition of contact surfaces of friction-type connections
and bolt hole alignment. Correction of fabrication errors
shall be closely controlled to prevent correction of misa-
ligned holes by reaming in excess of AISC tolerances.
Burning of bolt holes is not permitted. Equipment used
in connecting operations shall be inspected to verify
conformance with specification requirements. For
example, air compressors shall be of sufficient capacity
to maintain the required operating pressures for
impact tools.
Control and monitoring of type of contact surface

coating (to provide adequate friction in slip critical
joints) shall be conducted.

804 High-Strength Bolting

Installationofhigh-strengthbolts shall be in accordance
with Research Council on Structural Connections (RCSC),
Specification for Structural Joints Using ASTM A325 or
A490 Bolts, and with AISC N690, Specification for
Safety-Related Steel Structures for Nuclear Facilities.
Manufacturer’s certifications for bolting materials shall
be provided with each lot received.
For snug-tight installations, the inspector shall verify

that proper bolting materials are used and that all
plies of metal are brought together. Snug condition
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shall be verified by checking 10% or a minimum of two
bolts at each connection, whichever is greater.
For fully tensioned connections, a calibrated tension-

measuring device shall be required at all job sites. As veri-
fied by the inspector, the contractor shall demonstrate
that required tension is achieved by the specified or
selected installation method being employed.
Procedures for verifying tension installation and estab-

lishing a job inspection torque for checking installations in
questionshall beasgiven in theAISCdocument referenced
above. The inspector shall monitor the installation of fully
tensioned bolts to verify that the selected installation
procedure is properly applied, proper bolting materials
are used, and all plies of metal are brought together.
For turn-of-the-nut installations, amarkingsystemshall

be employed that allows confirmation of proper rotation
from the snug-tight condition.

804.1 Inspection of Bolting. Inspection of bolting shall
include visual inspection of bolting operations and torque
wrench inspection of completed connections. Connection
points shall be visually inspected for the following items:
(a) bolts are long enough as indicated by the point of

the bolts being flush with or outside the face of the nuts
(b) correct type bolt is used as indicated by the manu-

facturer’s marking on the head
(c) torque has been applied as indicated by the burn-

ishing or peening of the corners of the nut
(d) turning elements are on the correct face; properly

sized washers are used when required
Bolt tension inspection shall be as specified in the RCSC

Specification andwithAISCN690, Specification for Safety-
Related Steel Structures for Nuclear Facilities. In addition,
during the initial phaseof boltingoperations, all bolts tigh-
tened by each bolting crew shall be checked until the
results are consistently acceptable.

804.2 Inspection Tools and Procedure. Hand torque
wrenches used for inspection shall be controlled in accor-
dance with Part I and shall be calibrated at least weekly,
more often if deemed necessary. Impact torque wrenches
used for inspection shall be calibrated at least twice daily.
Feeler gauges used for inspection of direct-tension indi-
cators shall be controlled.

805 Welding

Inspection of structural steel welding shall be
performed in accordance with the provisions of
Section 6.0 of AWS D1.1, Structural Welding Code —
Steel. This inspection shall include visual examination
of preparations, welding processes, postwelding opera-
tions, and, if deemed necessary, some NDE inspections
that are appropriate to the application. Prior to
welding, verification of welding procedure and welder
qualification shall be documented and shall include all
essential variables identified in the procedures. In-
process inspections shall include acceptability of environ-

mental conditions, joint fit-up prior to start of welding,
preheat and interpass temperature requirements, filler
metal, control of distortion, postweld heat treatment,
and cleaning requirements. Procedures shall be estab-
lished to control the purchase, receiving, distribution,
storage, and use of welding electrodes.
Weld repairs necessitated by visual or nondestructive

examinations shall bemade in accordancewith the proce-
dure used to perform the original weld or a qualified
repair procedure and reinspected by the same method
that disclosed the repairable defect. All weld repairs
necessitated by nondestructive examination shall be
documented.

900 DATA ANALYSIS AND EVALUATION

901 General

Procedures shall be established for processing inspec-
tion and test data and their analysis and evaluation. These
procedures shall provide for acquisitions and preparation
of inspection and test data for prompt evaluation against
acceptance criteria, operating limits, and performance
standards. The data processing procedures shall
provide for on-the-spot evaluation to determine the
validity of the inspection and test results and the appro-
priateness of continuing the inspection or test. The data
shall be analyzed and evaluated to verify completeness of
results and achievement of inspection and test objectives;
and to identify additional inspection and tests required,
and necessary changes to the installation inspection or
test procedures. Inspection and test results that
include inspection and test data, together with a report
of data analysis and evaluation, shall be provided as speci-
fied in section 1000 of this Subpart. When test data are
found to not meet acceptance criteria, steps shall be taken
to assess the implications of such and take appropriate
corrective and preventive measures.

902 Concrete and Mechanical Splice Test Data
Evaluation and Analysis

902.1 Evaluation of Concrete Test Results. Standard
deviation data shall be developed, evaluated, and main-
tained forpermanent records inaccordancewithACIStan-
dard 214. Concrete quality and acceptance criteria shall
conformto the requirements ofACI Standard318, Chapter
4.

902.2 Evaluation of Mechanical Splice Test Results.
The evaluation of mechanical splice test results shall be in
accordance with ASME Boiler and Pressure Vessel Code,
Section III, Division 2 (ACI Standard 359).

902.3 Evaluations of Aggregate Test Results. When
any aggregate tests specified fail to meet the specified re-
quirements, two additional tests shall be made from
samples of the same lot of aggregate. If one or both of
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the two additional tests fail to meet the specified require-
ments, the data shall be submitted to the responsible engi-
neering organization for evaluation and corrective action.

903ð19Þ Steel Construction Test Data Evaluation and
Analysis

This data shall be evaluated for conformance to project
specifications of the AISC 316, Manual of Steel Construc-
tion and AWS D1.1, Structural Welding Code — Steel.

904 Soils Test Data Evaluation and Analysis

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

uniformity of soil moisture, and thickness of layers being
placed. In-place compacted fill density shall be 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 thespecification, thedesired levelof confidenceshall be
specified.

1000 RECORDS

Record copies of procedures, reports, personnel quali-
fication records, test equipment calibration records, test
deviation or exception records, and inspection and exam-
ination records shall be prepared. These shall be retained
with other project records as required by code, standard,
specification, or project procedures.
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SUBPART 2.7
Quality Assurance Requirements for Computer Software for

Nuclear Facility Applications

100ð19Þ GENERAL

This Subpart provides requirements for the acquisition,
development, operation, maintenance, and retirement of
software. The appropriate requirements of this Subpart
shall be implemented through the policies, procedures,
plans, specifications, or work practices, etc., that
provide the framework for software engineering activ-
ities. This Subpart supplements the requirements of
Part I and shall be used in conjunction with applicable
Requirements of Part I when and to the extent specified
by the organization invoking the Subpart.

101 Software Engineering

The scope of software engineering activities includes
the following elements, as appropriate:
(a) software acquisition method(s) for controlling the

acquisition process for software and software services
(b) software engineering method(s) used to manage

the software life-cycle activities
(c) application of standards, conventions, and other

work practices to support the software life cycle
(d) controls for support software used to develop,

operate, and maintain computer programs

102ð19Þ Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
acceptance testing, also known as software validation: a
manual or automated process for exercising or evaluating
a system or system component to ensure that specified
requirements are satisfied in the operating environment
and to determine if it performs satisfactorily.
baseline1:a specificationorproduct that hasbeen formally
reviewed and agreed upon, that thereafter serves as the
basis for use and further development, and that can be
changed only by using an approved change control
process.

change control, also known as configuration control1: an
element of configuration management consisting of the
evaluation, coordination, approval or disapproval, and
implementation of changes to configuration items after
formal establishment of their configuration identification.
computer program unit1, 2: a logically separable part of a
computer program.
configuration item1: a collection of hardware or software
elements treated as a unit for the purpose of configuration
control.
configurationmanagement (software): theprocessof iden-
tifying and defining the configuration items in a system
(i.e., software and hardware), controlling the release and
change of these items throughout the system’s life cycle,
and recording and reporting the status of configuration
items and change requests.
control point1: a point in the software life cycle at which
specified agreements or controls (typically a test or
review) are applied to the software configuration
items being developed, e.g., an approved baseline or
release of a specified document or computer program.
error: a condition deviating from an established baseline,
including deviations from the current approved computer
program and its baseline requirements.
in-use testing: the process of exercising or evaluating a
computer program by manual or automated means to
confirm the computer program functions as intended
in the operating environment.
operating environment: a collection of support software,
firmware, and hardware elements that provide for the
execution of computer programs.
regression testing1: selective retesting to detect errors
introduced during modification of the computer
program or to verify that the modified computer
program still meets its specified requirements.

1 This definition has been copied or adapted from ISO/IEC/IEEE Std.
24765:2010(E), Systems and Software Engineering —Vocabulary, with
the permission of IEEE.
2 Term is also interchangeable with computer program component.
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software development cycle1: period of time that begins
with the decision to develop a software product and
ends when the software is delivered. The software devel-
opment cycle typically includes
(a) software requirements
(b) software design
(c) software design implementation
(d) test
(e) sometimes installation and checkout
These phases may overlap or be performed iteratively,

depending upon the software development approach
used.
software engineering1: the application of a systematic,
disciplined, quantifiable approach to the development,
operation, andmaintenance of software; that is, the appli-
cation of engineering to software
software life cycle1: the period of time that begins when a
softwareproduct is conceivedandendswhen thesoftware
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.
software tool1: a computer program used in the develop-
ment, testing, analysis, or maintenance of a program or its
documentation.
system software1: software designed to facilitate the
operation and maintenance of a computer system and
its associated computer programs.
test case1: a set of test inputs, execution conditions, and
expected results developed for a particular objective, such
as to exercise a particular program path or to verify
compliance with a specific requirement.
testing (software)1: the process of
(a) operating a system (i.e., software and hardware) or

system 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
order to verify that it satisfies specified requirements
and to 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 for the testing activities.

200ð19Þ GENERAL REQUIREMENTS

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

201 Documentation and Records

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

202 Verification

The appropriate software engineering elements,
described in para. 101 of this Subpart, shall define the
control points and associated software verification activ-
ities. Software verification shall include, as appropriate,
verification activities of the completeness and testability
of the software requirements, verification of the technical
adequacy of the design, verification that the software
designand test casesare traceable to the softwarerequire-
ments, and verification of themaintainability and correct-
ness of the software. Software verification shall include
review of test results. The software verification activities
shall be completed prior to approval of the software for
use.
Software verification shall be performed by a compe-

tent individual(s) or group(s) other than those who
performed and documented the software life-cycle
activity but who may be from the same organization.
This verification may be performed by the originator’s
supervisor, provided
(a) the supervisor did not specify a singular approach

or rule out certain considerations anddidnot establish the
inputs used in the software life-cycle activity, or
(b) the supervisor is the only individual in the organi-

zation competent to perform the verification
Cursory supervisory reviews do not satisfy the intent of

this Standard.
The results of verification shall be documentedwith the

identification of the verifier. Software verification
methods shall include any one or a combination of
reviews, alternate calculations, and tests.

202.1 Reviews. Reviews of software shall ensure
compliance with the approved software requirements.
Reviews may be performed and documented separately
or combined, as appropriate, based on the defined soft-
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 completionof the softwaredevelopment cycle
including final acceptance testing.
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Individual(s) familiar with the intended use of the soft-
ware and,when feasible, familiarwith the software design
shall be included in the reviews.
Reviews shall identify theparticipants 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 review alone is not adequate to determine if re-
quirements are met, alternate calculations shall be
used, or tests shall be developed and integrated into
the appropriate activities of the software development
cycle.
Tests performed in support of a review can be used to

complement acceptance testing. The tests and test results
shall be included in the acceptance testingdocumentation.
Such tests shall be subjected to the same criteria as the
acceptance tests. These tests do not substitute for
performing the comprehensive end-of-development
acceptance test.

203 Software Configuration Management

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

203.1 Configuration Identification

(a) A labeling system for configuration items shall be
implemented that

(1) uniquely identifies each configuration item
(2) identifies changes to configuration items by revi-

sion
(3) provides the ability to uniquely identify each

configuration of the revised software available for use
(b) The appropriate software engineering elements,

described in para. 101 of this Subpart, shall identify
when configuration baselines are to be established. At
a minimum, a baseline shall be established prior to accep-
tance testing.Abaseline shall define anapproved software
configuration. Configuration items to be controlled as part
of the baseline shall include, as appropriate

(1) documentation (e.g., software requirement, soft-
ware design description, instructions for computer
program use, test plans, and results)

(2) computer program(s) (e.g., source and object)
(3) support software

Approved changes implemented to configuration items
subsequent to the baseline shall be added to the baseline.

203.2 Configuration Change Control

(a) The software configuration change control process
shall be documented and include

(1) initiation, evaluation, and disposition of a change
request

(2) control and approval of changes prior to imple-
mentation

(3) requirements for retesting (e.g., regression
testing) and acceptance of the test results
(b) Changes to software shall be formally documented.

The documentation shall include
(1) a description of the change
(2) the rationale for the change
(3) the identification of affected software baselines

The change shall be formally evaluatedandapprovedby
the organization responsible for the original software
activities, unless an alternate organization has been
given the authority to approve the changes. Only author-
ized changes shall be made to software baselines. Appro-
priate verification activities shall be performed for the
change. The change shall be appropriately reflected in
software documentation, and traceability of the change
to the software requirement shall be maintained. Appro-
priate acceptance testing shall be performed for the
change.

203.3 Configuration Status Control. The status of
configuration items shall be maintained current. Config-
uration item changes shall be controlled until they are
incorporated into the approved product baseline. The
controls shall include a process for maintaining the
status of changes that are proposed and approved but
not implemented. The controls shall also provide for noti-
fication of this information to affected organizations.

204 Problem Reporting and Corrective Action

(a) Method(s) for documenting, evaluating, and
correcting software problems shall

(1) describe the evaluation process for determining
whether a reported problem is an error or other type of
problem (e.g., user mistake)

(2) define the responsibilities for disposition of the
problemreports, includingnotification to theoriginator of
the results of the evaluation
(b) When the problem is determined to be an error, the

method shall provide, as appropriate, for
(1) how the error relates to appropriate software

engineering elements
(2) how the error impacts past andpresent use of the

computer program
(3) how the corrective action impacts previous

development activities
(4) how the users are notified of the identified error,

its impact, 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.

ASME NQA-1–2019 PART II, SUBPART 2.7

73

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


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 I, Requirements 4 and7 for items and services shall
be applied to the procurement of software and software
services. ThePurchaser shall be responsible for the appro-
priate requirements of this Subpart upon acceptance of
the software or related item (e.g., programmable
device). Procurement documents shall identify require-
ments for Supplier’s reporting of software errors to
the Purchaser and, as appropriate, the Purchaser’s
reporting of software errors to the Supplier.

302 Otherwise Acquired Software

Part I, Requirement 7, and Part II, Subpart 2.14, Quality
AssuranceRequirements for Commercial Grade Items and
Services, shall be applied to acquired 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 I, such as freeware,
shareware, and computer programs from corporate repo-
sitories.
Otherwise acquired computer programs whose results

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

tified and controlled during the dedication process. The
dedication process shall be documented and include the
following:
(a) identification of the capabilities and limitations for

intended use as critical characteristics
(b) utilization of test plans and test cases as themethod

of acceptance to demonstrate the capabilities within the
limitations
(c) instructions for use (e.g., user manual) within the

limits of the dedicated capabilities
The dedication process documentation and associated

computer program(s) shall establish the current baseline.
Subsequent revisions of the software shall be dedicated

in accordance with this section.

400ð19Þ SOFTWARE ENGINEERING METHOD

The selected software engineeringmethod shall ensure
that software life-cycle activities are planned and
performed in a traceable and orderly manner.
The software engineering method shall include, as

appropriate, the activities described in paras. 401
through 408. Paragraphs 403 and 404 are not applicable
to acquired software.

401 Planning

Planning includes documenting the activities to be
performed (e.g., software requirements identification,
software design definition, software design implementa-
tion, verification and validation), the systematic progres-
sion of those activities, and the overall measures to be
performed during software development, acquisition,
and operations and maintenance to ensure the quality
of the software deliverables. The planning documentation
shall be approved by the responsible organization and
shall be sufficient to accomplish the work. This documen-
tation may provide additional information such as sched-
ules, resources, and training.

402 Software Requirements

Software requirements shall specify technical and soft-
ware engineering (i.e., para. 101 of this Subpart) require-
ments. The software requirements shall identify the
operating system, function, interfaces, performance re-
quirements, installation considerations, security require-
ments, design inputs, and any design constraints of the
computer program. Security requirements shall be speci-
fied commensurate with the risk from unauthorized
access or use. The software requirements shall identify
applicable reference drawings, specifications, codes, stan-
dards, regulations, procedures, or instructions that estab-
lish software requirement test, inspection, andacceptance
criteria. Software requirements shall be traceable
throughout the software life cycle. Software requirements
shall be identified 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 Software Design

The software design activities shall document a design
thatmeets the requirements andprovides thebasis for the
software development activity. The software architecture
and design shall be documented and shall include the
following:
(a) descriptionof themajor computer programcompo-

nents and interfaces
(b) definition of the computational sequence necessary

to meet the software requirements
(c) design considerations for the computer program’s

operating environment including security requirements
(d) measures tomitigate the consequencesofproblems

as identified through analysis (these potential problems
include external and internal abnormal conditions and
events that can affect the computer program)
(e) assumptions, numerical methods, mathematical

models, physical models, control flow, control logic,
data flow, process flow, data structures, process struc-
tures, and applicable relationships between data struc-
tures and process structures, as applicable
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The design shall be documented and reviewed. The
review of the design shall be performed in accordance
with para. 202 of this Subpart.

404 Software Design Implementation

The software design shall be translated into computer
program(s) using the programming standards and
conventions established per section 500 of this Subpart.
The implementation activity shall produce computer

program source code or equivalent (e.g., ladder logic,
calculations, and scripts) and user documentation. A
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
testing at a minimum and verification that the computer
program adequately and correctly implements the
approved software requirements. Testing activities
shall be documented, controlled, and performed in accor-
dancewith the documented software engineeringmethod
prior to approval of the software for use.
The computer program testing activities shall consist of

the process of exercising or evaluating a system or system
component bymanual or automatedmeans to ensure that
it satisfies the specified requirements and to identify
differences between expected and actual results in the
operating environment.
Computer program testing shall demonstrate, as appro-

priate, that the computer program
(a) properly handles abnormal conditions and events

as well as credible failures
(b) does not perform adverse unintended functions
(c) does not degrade the system either by itself or in

combination with other functions or configuration items
(d) provides valid results for test problems encom-

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.

405.2 Test Plans and Test Cases.The requirements of
this paragraphapply to testing of computer programsand,
as appropriate, the computer hardware and operating
system.
Computer program test cases shall provide for demon-

strating the adherence of the computer program to the
approved software requirements. Computer program
test cases shall provide for ensuring that the computer
program performs as expected over its documented
range of use. The test cases shall also provide for evalu-
ating technical adequacy through comparison of test
results from alternative methods, such as hand calcula-

tions, calculations using comparable proven programs,
or empirical data and information from technical litera-
ture.
Test plans and test cases shall be documented,

reviewed, and approved prior to execution of the test
cases.
(a) The test plans shall specify the following, as appli-

cable:
(1) planned testing activities and progression
(2) identification of the stages at which testing is

required
(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:
(1) prerequisites for performing the test case
(2) steps to be performed including the steps to

restore 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 unexpected or unintended results shall be documented
and dispositioned prior to test result approval. Test
results shall be reviewed and approvedby the responsible
organization prior to use of the software. Test results shall
be reviewed to ensure that test requirements have been
satisfied.
Test reports shall include
(a) computer program tested including system soft-

ware used
(b) computer hardware used
(c) test equipment and calibrations, where 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 connection with any deviations

noted
(j) name of the person evaluating test results
(k) acceptability
Computer program test reports shall be controlled and

maintained as records in accordance with para. 201. Test
records shall be established and maintained to indicate
that the computer program adequately and correctly
implemented the approved software requirements.
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406 Operation

After the software is approved for use and installed in
theoperatingenvironment, theuseof thesoftware shall be
controlled in accordance with approved procedures and
instructions. These include, as appropriate
(a) operational documentation (e.g., event log, diag-

nostics)
(b) user documentation
(c) access control 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
performed after the computer program is installed on
a different computer or when there are significant
changes in the operating environment. Changes in the
operating environment shall be evaluated and the need
for in-use testing shall be determined based on estab-
lished criteria that consider the type, scope, and magni-
tude of the change. Periodic in-use manual or automatic
self-check tests shall be prescribed and performed for
those computer programs where computer program
errors, data errors, computer hardware failures, or instru-
ment drift can affect required performance.

406.2 User Documentation. User and system docu-
mentation shall include instructions to ensure proper
installation, administration, operation, and uninstallation
of the software.

407 Maintenance

The appropriate software engineering elements, as
described in para. 101 of this Subpart, shall identify
how changes to the software are controlled.

407.1 TestingofChanges.The testingof changes to the
computer program shall be performed in accordancewith
thesoftwareengineeringmethodand includevalidationof
the change and performance of regression testing. Such
testing shall
(a) verify that a modified system(s) or system compo-

nent(s) stillmeets specified softwaredesign requirements
(b) provide assurance that the changeshavenot caused

unintended adverse effects in the computer program
The applicable verification activities specified in

para. 202 of this Subpart shall be performed for any
resulting changes to affected documentation.

408 Retirement

During retirement, support for the software shall be
terminated, and the routine use of the software shall
be prevented.

500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

As appropriate, the software engineering method, soft-
ware acquisition method, or both shall establish the need
for standards, conventions, and other requiredwork prac-
tices to facilitate software life-cycle activities (e.g., soft-
ware design and implementation activities). Standards,
conventions, and other required work practices shall
be documented.

600 ð19ÞSUPPORT 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.

601 Software Tools

Software 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 revised software product. Software tools that
do not affect the performance of the software need not
be placed under configuration control.
Changes to a software tool that is under configuration

control shall be evaluated for impact on the software
product to determine the level of reviews and retesting
that will be required.

602 System Software

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

700 ð19ÞREFERENCES

The following publication is referenced in this Subpart:

ISO/IEC/EEE 24765:2010(E), Systems and software engi-
neering — Vocabulary

Publisher: Institute of Electrical and Electronics Engi-
neers, Inc. (IEEE), 445 Hoes Lane, Piscataway, NJ
08854 (www.ieee.org)
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SUBPART 2.8
QualityAssuranceRequirements for Installation, Inspection, and

Testing of Mechanical Items for Nuclear Facilities

100 GENERAL

This Subpart provides amplified requirements for
installation, inspection, and testing of mechanical
items. It supplements the requirements of Part I and
shall beused in conjunctionwith applicableRequirements
of Part I to the extent specified by the organization
invoking this Subpart.

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
checks: the tests, measurements, verifications, or controls
placed on an activity by means of investigations, compar-
isons, 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 functioning as
intended.
examination: an element of inspection consisting of inves-
tigation of materials, components, supplies, and services
to determine conformance to those specified require-
ments that can be determined by such investigation.
Examination is usually nondestructive and includes
simple physical manipulation, gaging, and measurement.
mechanical items: parts, components, or systems that
function primarily for pressure retaining, mass moving,
or heat exchange purposes. Examples of mechanical
items are rotating equipment (motors, pumps,
blowers), handling equipment (cranes, hoists, conveyors),
piping systems (pipe, valves, hangers), fuel handling
systems, and waste effluent systems.

200 GENERAL REQUIREMENTS

Measures shall be established and implemented for
documenting the necessary installation, inspection, and
testing to verify conformance to specified requirements.

201 Planning and Procedures

Planning and procedure preparation shall be in accor-
dancewith the requirements of the Introduction to Part II.

202 Prerequisites

The followingminimumconditions shall havebeenmet,
or evidence thereof shall be available as applicable, before
the requirements set forth in this Subpart are applied:
(a) Qualification of individuals, organizations, and

procedures has been completed in accordance with the
requirements of applicable codes and standards.
(b) Mechanical items have been designed and engi-

neered in accordance with applicable codes, standards,
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

incorporated in the procedures and instructions. These
limitations and requirements shall include, as a
minimum, installation, testing, and on-site fabrication
processes such as cleaning, welding, nondestructive
examination, and parameters such as pressure, flow,
speed, load limits (static and dynamic), travel limits,
physical clearances, control and alarm settings, and 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 themechanical item shall be available at thework site:

(1) latest applicable approved drawings
(2) equipment/design specifications
(3) manufacturer’s installation instructions
(4) installation procedures
(5) evidence of compliance by manufacturer with

purchase requirements, including quality assurance re-
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
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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,
there are certain preliminary inspections, checks, and
similar activities that shall be completed to verify that
the item and the installation area conform to specified
requirements, and the necessary resources are available
to ensure that the quality of the mechanical item will be
maintained as the installation proceeds.
The quality requirements and quality assurance actions

that are necessary during installation shall be reviewed
and planned so that they are understood by responsible
individuals.

302 Identification

Checks shall be made to verify that the identity of
received mechanical materials and equipment has been
maintained and is in accordance with the latest approved
drawings, equipment lists, specifications, and established
procedures. If these checks disclose apparent loss of iden-
tification, the identity shall be reaffirmed prior to release
for installation.
Checks shall be made to verify that a control system for

maintaining identification of mechanical items through
installation has been established, including provisions
for control of substitution or exchange of equipment or
materials. The procedures for control of identification
shall provide a system of traceability to drawings, speci-
fications, orother recordswhen identificationormarkings
must be destroyed, hidden, or removed from an item.

303 Installation Process Control

Consistent with the installation activities schedule,
inspections or checks shall be performed to verify that
processes are ready when needed for use in the installa-
tionofmechanical items. These inspectionsor checks shall
include, but not be limited to, the following verifications:
(a) Approved procedures, drawings, manuals, or other

work instructions are provided to the installer at thework
site.
(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.

(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.
(g) Equipment for handling and placement of mechan-

ical items is available at the site and is adequate toperform
the work in accordance with specified requirements.
(h) Warnings and safety notices appropriate to the

activity are posted.
(i) Inspection hold/witness points are identified in

work instructions.
(j) The status of installation, inspections, examinations,

or tests is clearly indicated or identified.
(k) The installation, inspection, and testing sequences

are being maintained.
(l) Identification, appropriate segregation, and dispo-

sition of nonconforming items are being maintained.
(m) As-built information is being captured and

processed.
(n) Documents such as installation records and inspec-

tion and test reports are current, accurate, and complete.

304 Physical Condition

Inspections or checks, as appropriate, shall be
performed to verify that mechanical items at installation
are in accordance with the specified requirements and
that quality has been maintained.
These inspections or checks shall include, but not be

limited to, the following verifications:
(a) Protective measures and physical integrity during

storage have beenmaintained in conformancewith speci-
fied requirements.
(b) Nonconformances have been satisfactorily disposi-

tioned or controlled.
(c) Items have been cleaned in accordance with speci-

fied requirements.

305 Installation Area Conditions

Inspections or checks, as appropriate, shall be
performed to verify that conditions of the installation
area conform to specified requirements and precautions
have been taken to prevent conditions that will adversely
affect the quality of the items during installation. These
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 thatmay be deleterious to themechanical

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 foreignmaterial exclusion (FME) are in

place.
(g) Mating parts, such as couplings and flanges, are

properly positioned and conditioned.
(h) Servicing or maintenance activity related to instal-

lation has been performed.

400 INSTALLATION INSPECTIONS

401 General

Checking and examination of testing activities shall be
performed during the installation of mechanical items to
ensure that the requiredquality is beingobtained inaccor-
dance with prescribed procedures. These activities shall
be performed in a systematic manner to ensure surveil-
lance throughout the installation process. A procedure
shall be provided for the coordination and sequencing
of these activities at established inspection points in
successive stages of installation.
A method shall be implemented to ensure that engi-

neering and design changes during installation are docu-
mented and controlled.

402 Process and Procedures Control

Inspections shall be made to verify that a system of
controls 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 other equipment are being used by qualified person-
nel
(c) the status of installation, inspections, examinations,

or tests is clearly indicated or identified in inspection
reports
(d) the installation, inspection, and testing sequences

are being maintained
(e) identification, appropriate segregation, and dispo-

sition of nonconforming items are being 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-

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) absence of leakage
(h) physical integrity
(i) cleanness
(j) weldingoperations, includingmaterials andprocess

controls, adequate purging, and the removal of purge
dams on completion
(k) adequacy of protective measures to ensure that the

item will not be damaged during installation
(l) adequacy of housekeeping, barriers, and protective

equipment to ensure that items will not be damaged or
contaminated as a result of adjacent activities

404 Installation Checks

Checks shall be performed to verify that mechanical
itemshavebeen correctly installed andwill functionprop-
erly so that the initial starting of items and preoperational
testing can proceed with a minimum amount of problems
and delays. If construction or an associated activity affects
the results of these checks, the checks shall be repeated, if
necessary, to ensure that the quality has not been
adversely affected.
These activities shall include as appropriate, but not be

limited to, the following:
(a) Procedures are prepared and approved to verify

correctness of installation and ability to function per
design.
(b) Proper greasing or lubrication has been completed.
(c) Protection strainers are installed where necessary.
(d) Rotation of prime movers is correct.
(e) Item is correctly valved and isolated.
(f) Casings, reservoirs, etc., are primed, vented, 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.
(k) Pneumatic lines are verified free of debris and dry.
(l) 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 arebeingused in the conditioningopera-
tions.
Other operations shall be performed as specified in

para. 404.1(c) of this Subpart.
(b) Flushing. Procedures shall be prepared including

routes, boundaries, velocities and acceptance criteria,
restoration, and layup for high integrity systems,
where appropriate. Checks shall be made to verify that
mechanical items are being flushed in accordance with
specified requirements so that contaminants or flow velo-
cities will not adversely affect subsequent operations.
Other operations shall be performed as specified in

para. 404.1(c) of this Subpart.
(c) Process Controls. Checks shall be performed to

verify that controls are functioning for the following:
(1) removal and installation of parts or components

such as metering devices, orifice plates, and valve inter-
nals that are removed fromthesystemto facilitate flushing

(2) installation and removal of temporary strainers,
blind flanges, and piping

(3) isolation of sensitive instrumentation
(4) water and chemical quality
(5) acceptance data, specimens, or progressive

samples, if required
Where appropriate for disassembly and reassembly of

mechanical items, procedures or instructions shall be
prepared or manufacturer’s technical manuals shall be
used to ensure adherence to match marks, protection
of seats, and proper reassembly and to preclude
damage to the mechanical item.

404.2 Pressure Testing.Checks shall bemade 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 conformtospecifiedrequirements. Thepurposeof
the test, scope, test boundary, duration for inspection,
acceptance criteria, restoration, and layup shall be
clearly established and documented. Checks shall
include, but not be limited to, the following:
(a) Appropriate pressures, temperatures, water chem-

istry, and pressure test cycles are established.
(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.

(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,
weather, and adjacent activities such as sandblasting,
acid cleaning, welding, jack hammering, chipping,
burning, and stress relieving, which would adversely
affect the quality of the item or test results. Such protec-
tion shall be provided through good cleanliness and
housekeeping practices, temporary packaging, erection
of barriers, protective covers, and walkways, as required.
Temporary use of equipment or facilities to which this

Part applies, which are to become part of the completed
project, may be desirable. Authorization for such usage
shall be as provided for in the contract or by written
approval from the responsible organization. Such
temporary use shall 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
(c) inspections and tests as required to maintain oper-

ability and quality during the period of temporary use of
item
When temporary use is completed, conditions of

temporary use shall be evaluated to verify that the perma-
nent equipment continues to satisfy specified require-
ments.

500 SYSTEMS TURNOVER INSPECTION AND
TESTS

501 General

Following the installation of mechanical items, the
checking, inspection, and testing activities shall be
performed to verify that the completed systems are in
conformance with specified requirements. This is a
final verification that the requirements defined by licen-
sing commitments, drawings, specifications, and other
contract documents are reflected in the completed instal-
lation. It is also a time to verify that fieldmodifications 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 temporaryor simulated conditionor 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

operational readiness and completeness of components
and systems. These systems or partial systems shall be
identified, tagged, and released for operational testing.
These checks and inspections shall be performed to
verify the following as a minimum:
(a) Equipment and materials have not sustained

external 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 flow 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
throughout the installed systems.
(h) Safety features such as interlocks, cable separa-

tions, guards, warning devices, and lockouts have been
installed, are being used, and comply with applicable
codes and regulations.
(i) Temporary connections, such as jumpers and

bypass lines, and temporary trip points of control equip-
ment are identified and documented so that their final
condition can be verified.
(j) System water chemistry is appropriate for opera-

tional testing.
(k) External surface chemistry requirementshavebeen

maintained.
(l) Permits and authorizations have been obtained.

502 Preoperational Testing

This testing involves the operation of all items in a
system(s) or partial system(s) to ensure that operation
is in accordance with the design criteria and functional
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

(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
(k) reactor component handling systems
(l) instrument air systems
(m) fluid service systems
(n) waste effluent systems
(o) auxiliary building systems
Where mechanical equipment and systems interface

with, and their operation must coordinate with, nonme-
chanical equipment or systems, the test performed shall
include verifying the compatibility of interfacing equip-
ment and functions.

503 Cold Functional Tests

Typically, a nuclear facility will have a cold startup
process where nonradioactive materials or gases are
used to check the system, followed by a hot startup
when radioactive materials are used. These tests
follow preoperational testing of individual systems,
including reactor coolant systems. This testing shall be
performed to obtain operational data of equipment
andmaximum 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, hydrostatic tests to
verify conformance to specified requirements, when
performed on the reactor coolant system, shall include
all or parts of connected systems that cannot be isolated
from the test pressure. The applicable test requirements
are contained in Section III of the ASME Boiler and Pres-
sure Vessel Code.

503.2 Functional andFlowTesting.The required indi-
vidual systems shall be tested to demonstrate cold 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:
(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
andHTGRnuclear plants because these plants use nuclear
heat to produce the system temperatures. Hot functional
tests for PWRplants follow cold functional tests and simu-
late plant operating conditions at elevated temperatures
andpressures. All auxiliary and support systems exclusive
of those required for precriticality testing must be avail-
able for these tests. If any of these systems is not available,
the responsible organization shall specifically authorize
exclusion of these systems from testing and document
those exceptions.
These systems shall include the following as a

minimum:
(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
(j) verification of heat exchanger performance
(k) verification of boron control system performance
(l) thermal insulation effectiveness
(m) set points of temperature, pressure, and level

devices
(n) system heatup tests
(o) system cooldown tests

(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 analysis, evaluation, and final
acceptance. These procedures shall identify individuals or
organizations responsible for documentation of inspec-
tion and test data and evaluation against acceptance
criteria, operating limits, and performance standards.
The data processing procedure shall provide for prelim-
inaryevaluation todetermine thevalidityof the inspection
and test results and the appropriateness of continuing the
inspection or test. The data shall be analyzed and evalu-
ated to verify completeness of results, achievement of
inspectionand test objectives, andoperational proficiency
of equipment and systems; to identify additional inspec-
tion or test requirements or both; and to identify neces-
sary changes to the installation inspection or test
procedures. Inspection and test results supported by
the inspection and test data, together with a report of
dataanalysis andevaluation, shall beprovidedas specified
in section 700 of this Subpart.

700 RECORDS

Record copies of procedures, reports, required qualifi-
cation records, test equipment calibration records, test
deviation or exception records, and inspection, examina-
tion, and check records shall be prepared. These records
shall be retainedwith other project records as required by
code, standard, specification, or project procedures.
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SUBPART 2.14
Quality Assurance Requirements for Commercial Grade Items

and Services

100 GENERAL

This Subpart provides amplified requirements to
provide reasonable assurance that a commercial grade
item (CGI) or service will perform its safety function.
These requirements are intended to supplement the re-
quirements of Part I and shall be used in conjunction with
the applicable requirements of Part I by organizations
performing commercial grade dedication for accepting
items or services.
The amplified requirements specified in this Subpart

are considered adequate for nuclear facilities identified
in Part I, Introduction, section 200, Applicability.

101ð19Þ Definitions1

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
basic component: a structure, system, component, or part
thereof that affects its safety function, that was designed
andmanufactured in accordancewith the requirements of
this Standard, or commercial grade items that have
successfully completed the dedication process.
commercial grade item2: a structure, system, component,
or part thereof that affects its safety function, that was not
designed and manufactured (i.e., controlled) as a basic
component. Commercial grade items do not include
items where the design and manufacturing process
require in-process inspections and verifications to
ensure that defects or failures to comply are identified

and corrected (i.e., one or more critical characteristics
of the item cannot be verified).
commercial grade item3: an item satisfying the following:
(a) not subject to design or specification requirements

that are unique to those facilities or activities
(b) used in applications other than those facilities or

activities
(c) to be ordered from the manufacturer/supplier on

the basis of specifications set forth in the manufacturer’s
published product description (e.g., a catalog)
commercial grade item4: a structure, system, or compo-
nent, or part thereof, that affects its safety function,
that was not designed and manufactured (i.e., controlled)
in accordance with the requirements of this Standard.
commercial grade service: a service that was not provided
in accordance with the requirements of this Standard that
affects the safety function of a basic component.
critical characteristics: important design, material, and
performance characteristics of a commercial grade
itemor service that, once verified, will provide reasonable
assurance that the item or service will perform its
intended safety function.
dedicating entity: the organization that performs the dedi-
cation process. Dedication may be performed by the
manufacturer of the item, a third-party dedicating
entity, or by the facility.
dedication: an acceptance process performed in accor-
dancewith this Standard to provide reasonable assurance
that a commercial grade item or service will perform its
intended safety function and, in this respect, is deemed
equivalent to an item or service designed and manufac-
tured or provided under the requirements of this Stan-
dard. This assurance is achieved by identifying 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

1 United States (U.S.) nuclear facilities are regulated and licensedunder
the Code of Federal Regulation (CFR) based on the facility function or
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.

3 This definition is applicable tonuclear facilities andactivities licensed
pursuant to 10 CFRPart 30, 40, 50 (other than nuclear power plants), 60,
61, 63, 70, 71, or 72.
4 Thisdefinition is applicable toDepartmentofEnergynuclear facilities

and activities regulated under 10 CFR 830, Nuclear Safety Management.
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inspections or witness at hold-points at the manufac-
turer’s facility, and analysis of historical records for ac-
ceptable performance. In all cases, the dedication
process must be conducted in accordance with the appli-
cable provisions of Part I.
equivalency evaluation: a technical evaluation performed
to confirm that a replacement item (not identical to the
original) can satisfactorily perform its intended functions,
including its safety functions.
equivalent replacement: a replacement itemnot physically
identical to the original. These replacement items require
an equivalency evaluation to ensure that the intended
functions, including its safety function,will bemaintained.
identical item: an item that exhibits the same technical and
physical characteristics (physically identical).
like-for-like replacement: the replacement of an item with
an item that is identical.

200 CGI DEFINITION APPLICATIONS

A facility utilizing commercial grade items or services
shall utilize the appropriate commercial grade item defi-
nitions to determine if the itemor service can be procured
commercial grade. An item or service performing a safety
function that does not meet the commercial grade defini-
tion is subject to the requirements inPart I of theStandard.

300ð19Þ UTILIZATION

As an alternative to the acceptance measures in Part I,
controls providing reasonable assurance that the item or
service will perform its intended safety function can be
implemented for the acceptance of a commercial grade
item that performs a safety function. These controls
shall include the following:
(a) determination of the item’s or service’s design re-

quirements or safety function
(b) confirmation that the item or service meets the ap-

plicable commercial grade item definitions
(c) identification and documentation of the critical

characteristics, including acceptance criteria
(d) selection, performance, acceptance, and documen-

tation of the dedication method(s) for determining
compliance with the critical characteristic acceptance
criteria.
Only items or services that perform a safety function

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.

Items or services that successfully complete the dedica-
tion process are subsequently subject to the controls of
Part I and Part II of the Standard.

400 TECHNICAL EVALUATION

401 ð19ÞGeneral

The technical evaluation(s) shall be performed by the
responsible engineering organization to
(a) determine the design requirements or safety func-

tion(s) of the item or service
(b) identify performance requirements, the compo-

nent/part functional classification, and applicable
service conditions
(c) confirm that the item or servicemeets the commer-

cial grade definition criteria
(d) identify the critical characteristics, including accep-

tance criteria
(e) identify the dedicationmethod(s) for verification of

the acceptance criteria
(f) determine if a replacement item is a like-for-like or

equivalent item
The requirements of this Subpart are only applicable to

commercial grade items or services that perform a safety
function. Design output documents, supplier technical
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 contain

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 equipment.
The credible failure modes of an item in its operating

environment and the effects of these failure modes on the
safety function shall be considered in the technical evalua-
tion for the selection of the critical characteristics.
Services shall be evaluated to determine if the failure
or improper performance of the service could have an
adverse impact on the safety function of equipment,mate-
rials, or the facility operations.
If the design criteria for the commercial grade item are

knownby thededicating entity, then the itemmaybededi-
cated to these criteria in lieu of defining a specific safety
function. In this case, consideration of failuremodes is not
required and the item’s design parameters and allowables
become the critical characteristics and acceptance
criteria.
If the design criteria or safety function of the original

item have changed, the replacement item must meet the
new design criteria and safety function. Like-for-like and
equivalent items are not a design change subject to
Part I, Requirement 3, section 600, Change Control.
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402 Like-for-Like Items

Itemsmay be considered identical or like-for-like if one
of the following applies:
(a) The item is provided from the original equipment

manufacturer (successor companies that maintain
equivalent quality controls are acceptable), and has not
been subject to design, materials, manufacturing, or
nomenclature changes.
(b) The itemwas purchased at the same time and from

the same 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
occurred 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
manufactured to meet the same industry standards of the
original item.Meeting the same industry standardsmaybe
anecessary condition, but is not a sufficient condition for a
like-for-like determination.
If the dedicating entity can demonstrate that the re-

placement item is identical, then the safety function,
design requirements, and critical characteristics need
not be re-determined. However, verification of the iden-
tified critical characteristics by an appropriate dedication
method(s) is required to verify the acceptability of the
replacement item.

403 Equivalent Items

When difference(s) exist from the original item, an
equivalency 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 of the original items and performing its required
safety function.
The equivalency evaluation shall be documented and

include the following:
(a) identification of the change(s) in design, material,

manufacturing process, configuration, form, fit, or func-
tion of the replacement item that is different from the
original item
(b) evaluation of the change(s)
(c) confirmation that the change(s) does not adversely

affect the current design or safety function of the item
If the change(s) adversely affects or is not bounded by

the current approved design bases, the replacement item
is not equivalent and must be rejected or processed as a
design change in accordance with Part I, Requirement 3,
section 600, Change Control.
Equivalency evaluations can determine the accept-

ability of the difference in the item to perform its
safety function and identify critical characteristics for
acceptance for the replacement item. Equivalency evalua-
tions are not to be used as the sole basis to accept a

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 ð19ÞCRITICAL CHARACTERISTICS

Critical characteristics selected for acceptance shall be
identifiable and measurable attributes based on the
complexity, application, function, and performance of
the item or service for its intended safety function. Critical
characteristics of an item for acceptance shall include
physical and performance characteristics, as appropriate.
Dependability characteristics applicable to computer
programs are discussed in Part III, Subpart 3.2-2.14.
The critical characteristic acceptance criteria shall

include tolerances, when appropriate. Commercial
grade items or services can have numerous design char-
acteristics. Critical characteristics are a subset of design
characteristics that, when verified, provide reasonable
assurance that the item or service will perform its
intended safety function.
In cases where the critical characteristics and accep-

tance criteria cannot be determined from the manufac-
turer’s documentation or other documentation, the
dedicating entity may perform an engineering evaluation,
examination, or test (or any combination thereof) of the
original item to develop the critical characteristics and
acceptance criteria. Commercial grade items designated
for installation or installed in seismically or environmen-
tally qualified equipment or in locations which require
such qualification shall include the selection of appro-
priate critical characteristics required to maintain the
qualification of the component or equipment.

600 METHODS OF ACCEPTING COMMERCIAL
GRADE ITEMS AND SERVICES

601 Dedication

(a) Toprovide reasonable assurance that a commercial
grade itemor servicewill perform its intendedsafety func-
tion, the dedicating entity shall verify that the commercial
grade item or servicemeets the acceptance criteria for the
identified critical characteristics by one or more of the
following dedication methods:

(1) Method 1: inspections, tests, or analyses
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) Prior to classifying the itemor 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-
ceptable.
(c) The dedication method(s) described in paras. 602

through 605 shall provide a means to assure that the
commercial grade item or service meets the acceptance
criteria for the selected critical characteristics. The selec-
tion of acceptance method(s) shall be planned and based
on the type of critical characteristics to be verified, avail-
able supplier information, quality history, and degree of
standardization. If a critical characteristic cannot be veri-
fied by the selected dedication method, the dedicating
entity may select another or combination of dedication
methods to verify the critical characteristic.
(d) The organization that performs or directs the dedi-

cation activity and determines the item or service has
satisfactorily met the acceptance criteria for the selected
critical characteristics is the dedicating entity. The dedi-
cating entity can be the manufacturer, a third-party orga-
nization, the purchaser, or the nuclear facil ity
organization.

602 Method 1: Special Test(s), Inspection(s), and/
or Analyses

Special test(s), inspection(s), or analyses either indivi-
dually or in combination shall be conducted upon or after
receipt of an item to verify conformance with the accep-
tance criteria for the identified critical characteristics. The
special test(s), inspection(s), and/or analysesmay include
post-installation testing andmay be performed utilizing a
sampling plan, when appropriate.
Special inspections may include receipt inspection

activities to verify adequate criteria associated with
procurement activities. The receipt inspection activities
may be included in the dedication plan.
Sampling plans utilized to select items for special

test(s), inspection(s) and/or analyses shall be based
upon standard statistical methods with supporting engi-
neering justification and shall consider lot/batch trace-
ability, homogeneity, and the complexity of the item.
When post-installation test(s) are used to verify accep-

tance criteria for the critical characteristics, the commer-
cial grade itemor 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.

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 ð19ÞMethod 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
controls. A commercial grade survey is performed in
accordancewithachecklist orplanat thesupplier’s facility
and includes or addresses the following:

(1) identification of the item(s), or product line, or
service included within the scope of the survey

(2) identification of the critical characteristics to be
controlled by the supplier

(3) verification that the supplier’s processes and
controls to assure quality are effectively implemented
for control of the critical characteristics

(4) identification of the survey methods or verifica-
tion activities performed with results obtained

(5) documentation of the adequacy of the supplier’s
processes and controls
(b) A commercial grade survey shall not be employed

as a method for accepting commercial grade items or
services from suppliers with undocumented quality
programs or with programs that do not effectively imple-
ment the supplier’s own specified processes and controls.
After a supplier’s processes and controls have been deter-
mined to be adequate, the dedicating entity shall invoke or
reference the verified processes and controls including
revision level as a part of the purchase order or
control requirements for the commercial grade item or
service and require the supplier to provide a Certificate
of Conformance attesting to the implementation of the
identified processes and controls.
(c) Whencritical characteristics acceptance criteria are

based on certified material test reports or certificates of
conformance, the criteria of Part I, Requirement 7, section
503 shall be met.
(d) Surveys shall not be employed as a method for

accepting items from distributors unless the survey
includes the manufacturer and the survey confirms
adequate processes and controls by both the distributor
and themanufacturer. A survey of the distributormay not
be necessary if

(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 commercial grade items or services can be suffi-
cient todemonstrate that adequateprocessesandcontrols
exist. The survey report shall provide objective evidence
that the critical characteristics are verified and controlled
by the supplier.
(g) If the scope of the survey cannot verify a designated

critical 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
shall have the necessary capabilities in auditing functions
and shall have appropriate technical knowledge to eval-
uate the supplier’s controls associated with the critical
characteristics to be verified.
(i) The dedicating entity shall establish a survey

frequency to ensure that process controls applicable to
the critical characteristics of the item or service procured
continue to be effectively implemented. Factors to be
considered in determining the frequency of commercial
grade surveys include the complexity of the item or
service, frequency of procurement, receipt inspection,
performance history, and knowledge of changes in the
supplier’s process and controls. The survey frequency
interval may be the same used for supplier audits, but
shall not exceed the frequency interval for supplier audits.
(j) For a supplier of calibration or testing services, the

Purchasermay utilize the requirements of Part II, Subpart
2.19 as an alternative to the commercial grade survey re-
quirements of (a).

604 Method 3: Source Verification

Source verification is amethodof acceptance conducted
at the supplier’s facility or other applicable location to
verify conformance with the identified critical character-
istics andacceptance criteria. The scopeof the source veri-
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.

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 service(s) that are verified at the supplier’s
facility or other applicable location. Source verification
shall be performed in accordance with a checklist or
planwith the documented evidence of the source verifica-
tion furnished to the dedicating entity and shall include or
address the following:
(a) identification of the item(s) or service(s) included

within the scope of the source verification
(b) identification of the critical characteristics,

including acceptance criteria, being controlled by the
supplier
(c) verification that the supplier’s processes and

controls are effectively implemented for the identified
critical characteristics
(d) identification of the activities witnessed during the

source verification and the results obtained
(e) identification of mandatory hold points to verify

critical characteristics during manufacture and/or
testing for those characteristics that cannot be verified
by evaluation of the completed item
(f) documentation of the adequacy of the supplier’s

processes and controls associated with the critical char-
acteristics and acceptance criteria

605 Method 4: Acceptable Supplier Itemor Service
Performance Record

A documented supplier item or service performance
record is a method of acceptance to verify conformance
with the identified critical characteristics and acceptance
criteria of a commercial grade item or service against the
supplier’s performance record for identical or similar
services. This allows the dedicating entity to have 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 performance may be

compiled utilizing monitored performance of the item,
industry product tests, certification to national codes
and standards (non-nuclear specific), and other industry
records or databases. The supplier item or service 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 itemor serviceperformance

record shall include the following:

ASME NQA-1–2019 PART II, SUBPART 2.14

87

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


(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

(5) documentation of the adequacy and acceptance
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-wideperformancedata that is directly applicable
to the critical characteristics and the intended facility
application, i.e., single sources of information are not
adequate to demonstrate satisfactory performance.

(2) the manufacturer’s/supplier’s measures for the
control of applicable design, process, andmaterial change
have been accepted by the dedicating entity, as verified by
survey.
Continued application of an acceptable supplier/item/

service performance record as a method of acceptance
shall include a documented periodic update and
review to assure the supplier/item/service maintains
an acceptable performance record.

606 Supplier Deficiency Correction

Deficiencies with the supplier’s processes and controls
identified by the acceptance method(s) shall be corrected
by the supplier if it affects the acceptance criteria for
critical characteristic(s) utilized for commercial grade
dedication. Corrective actions shall be evaluated for
acceptability by the dedicating entity. Uncorrected defi-
ciencies in processes or controls may result in the selec-
tion of another dedication method for determining
acceptance.

700 COMMERCIAL GRADE SERVICES

Some examples of services that may be provided as
commercial grade include training, calibration, testing,
engineering, computer software support, and other tech-
nical support activities. Services on equipment or items,
including installation, repair, cleaning, or maintenance,
that do not physically alter an item’s critical characteris-
tics are additional examples. Personnel qualification,
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

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
new critical characteristic produced is the radius of the
rolled plate and not the rolling process or service that
produced the curvature. Original critical characteristics
of the plate material and the plate thickness can
remain unchanged or be specified by the design organiza-
tion for the rolled plate. Another example of a commercial
grade service is the repair or calibration of an installed
instrument by the manufacturer’s service representative.
The instrument could have been previously dedicated, but
now requires service using special tools from the manu-
facturer that does not have a quality assurance program
that meets the requirements of this Standard. The
successful results of the calibration service to return
the item to the original performance characteristics
can be verified by the dedicating entity for acceptance
of the commercial grade service.

800 DOCUMENTATION

Documentation of the commercial grade itemor service
dedication process shall be traceable to the item, group of
items, or services and shall contain the following types of
documents, depending on the applicable dedication
method:
(a) dedicationplansor procedures including the essen-

tial elements of the dedication process
(b) commercial grade item or service procurement

documents
(c) technical evaluations
(d) critical characteristic identification and acceptance

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

reports
(f) commercial grade survey reports
(g) source verification reports
(h) historical performance information
(i) dedication report containing sufficient data to

accept the item or service

900 ð19ÞREFERENCES

The following is a listing of documents and publications
utilized in the development of this Subpart.

10 CFR Part 21, Reporting of Defects and Noncompliance
Generic Letter 89-02, Actions to Improve the Detection of
Counterfeit and Fraudulently Marketed Products,
Washington, DC., March 21, 1989

PART II, SUBPART 2.14 ASME NQA-1–2019

88

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


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

NRC Inspection Procedure (IP) 43004, Inspection of
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EPRI 3002002982, Plant Engineering: Guideline for the
Acceptance of Commercial-Grade Items in Nuclear
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5652 and TR-102260
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Commercial-Grade Item Acceptance Process

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)

Publisher: Electric Power Research Institute (EPRI), 3420
Hillview Avenue, Palo Alto, CA 94304 (www.epri.com)

U.S. Department of Energy Guide G 414.1-2a
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Appraisals, 1000 Independence Avenue, S.W.,
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SUBPART 2.15
Quality Assurance Requirements for Hoisting, Rigging, and

Transporting of Items for Nuclear Power Plantsð19Þ

Subpart 2.15 has been replaced with ASME HRT-1–
2016,Rules forHoisting, Rigging, andTransportingEquip-
ment for Nuclear Facilities. Copies of this standardmay be

obtained from The American Society of Mechanical Engi-
neers (ASME), Two Park Avenue, New York, NY, 10016.
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SUBPART 2.17
Quality Assurance Requirements for Electronic Quality

Assurance Records Systems

100 GENERAL

This Subpart requirements apply to organizations
utilizing electronic records systems. It provides amplified
requirements used to maintain the integrity of electronic
records and their supporting information. It supplements
and shall be used in conjunctionwith the Requirements of
Part I for the specified requirements relating to the control
of electronic quality assurance records management. The
specified attributes included in this Subpart consist of
record recovery, access control, retrieval, digital and
physical security, data integrity, disposal, and mainte-
nance.1

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
electronic records: records created, generated, sent,
communicated, received, or stored in a form that only
a computer can process.
electronic records system: a combination of hardware and
software used to manage electronic records and asso-
ciated information.
metadata: a set of data that describes and gives informa-
tion about 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
requires intervention to become accessible by authorized
individuals.
records program: the procedures and retention schedules
established to implement the quality assurance records
requirements of this Standard.

200 GENERAL REQUIREMENTS

Facility environments for electronic storage shall be
specified in the controls for the environment at each
authorized location.2 The facilities shall be so constructed
or located to protect the electronic records systems to
minimize the risk of loss, damage, or destruction as
stated in Part I, Requirement 17.
Storage management controls shall
(a) include
(1) record recovery
(2) access control
(3) retrieval
(4) digital and physical security
(5) designation of responsible personnel
(6) facility-supporting equipment
(7) specified environmental ranges to ensure func-

tionality of digital storage equipment
(b) establish the locations authorized for lifetime,3

nonpermanent,4 and temporary storage.5 Temporary
storage of electronic records shall be based on specific
criteria to ensure that the integrity of the electronic
records is maintained.
(c) include controls to maintain the content and integ-

rityof electronic records.Theelectronic records shall be in
a sustainable format based on recognized industry stan-
dards. Electronic records stored inmultiple locations shall
be identical in content. Records stored in offline storage
shall accurately reflect theonline electronic record.Offline
storage requires additional controls to validate that the
electronic records have not been altered.
(d) establish periodic records storage assessments to

ensure record files are retrievable and useable and that
the electronic records system is effective.

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.

1 See 36 CFR Part 1236 Subpart B — Records Management and
Preservation Considerations for Designing and Implementing
Electronic Information Systems.

2 See36CFR1236Subpart C—Additional Requirements for Electronic
Records.
3 See Part I, Requirement 17, section 401.
4 See Part I, Requirement 17, section 402.
5 See 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
(a) establish procedures or instructions for the

resumption of the storage and retrieval functions in
the event of a system disruption
(b) establish the necessary hardware and software
(c) recoveror reconstruct theelectronic recordswithin

established time frames

400 ACCESS CONTROL AND RETRIEVAL

The electronic records system shall establish user
permissions allowing or preventing users, as appropriate,
from creating, accessing, modifying, or destroying elec-
tronic records.6

401 Access Control

Access controls in Part I are acknowledged; however,
electronic records require additional considerations.
Controls shall establish levels of access and the authority
associated with each level of access, including but not
limited to
(a) processing of records
(b) content access
(c) metadata changes
(d) records disposal
(e) system hardware access
(f) administration of system software

402 Retrieval

The electronic records system shall ensure the charac-
teristics of content and location are accurately reflected in
themetadata associatedwith electronic records. The elec-

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
in section 400. Physical security controls of the electronic
record storage locations are addressed in Part I,
Requirement 17.

600 ELECTRONIC DATA INTEGRITY

Methods, techniques, or applications shall be used to
monitor, collect, and analyze stored data to ensure integ-
rity of the metadata and content relationship, such that
records are accurate, sustainable, and retrievable.

700 DISPOSAL OF RECORDS

Record f ina l d ispos i t ion is not spec i f ied in
Part I, Requirement 17; however, disposal may occur
as part of the final record life cycle. Electronic records
shall be destroyed in accordance with the records
program. The records program shall have means to
suspend destruction to recognize legal holds.7

800 ACQUISITION, DEVELOPMENT, AND
MAINTENANCE OF ELECTRONIC RECORDS
SYSTEMS

Basedon their need, the user shall document and imple-
ment the applicable hardware and software quality assur-
ance requirements of Part I and Subpart 2.7. Electronic
records systems shall have documented processes for
refreshing media to ensure that the electronic records
are sustainable and retrievable for the duration of the
record retention period.

6 See 36 CFR 1236.20. 7 See NIST Special Publication 800-88.
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SUBPART 2.18
Quality Assurance Requirements for Maintenance of Nuclear

Facilities

100 GENERAL

This Subpart provides amplified requirements for the
maintenance of nuclear facility components and systems.
Maintenance consists of actions necessary to maintain or
restore 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 ormodification information shall be available to
the operating organization so that it can review the
adequacy of provisions for the maintenance program
in accordance with the requirements of this Subpart.1

201 Responsibilities

Responsibilities shall be assigned for establishing and
implementing the maintenance program. These responsi-
bilities shall include the following:
(a) the review of the maintenance program to ensure

that changes to facility design or modifications are taken
into consideration
(b) the development and updating of appropriate

maintenance plans, procedures, and schedules
(c) the review of planned maintenance activities to

ensure that radiation exposures to personnel will be as
low as reasonably achievable
(d) the conduct of the program of maintenance activ-

ities and other inspections and tests as necessary to verify
satisfactory performance
(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

(h) the development of provisions for installation and
removal of temporary conditions (e.g., jumpers, transfer-
ring of control switch position) and returning equipment
and systems to service
(i) the recording of all maintenance examination and

test results including corrective actions required and
actions taken
(j) the assessment and evaluation of the results of

maintenance, examinations, postmaintenance tests, and
equipment history
(k) the development and trending of performance indi-

cators
(l) the retention of records

202 Procedures

(a) Procedures and/or written instructions shall be
established forperformanceofmaintenance activities. Re-
quirements for procedure format and content shall be
established. Additional guidance regarding procedural 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 format and

content elements
(c) All changes, including temporary changes, shall be

controlled.
(d) Provisions shall be made for documenting data to

assist in ensuring satisfactory completion of the work.
Such data shall include, as applicable

(1) parts used (e.g., serial no., part no., lot no.)
(2) identification number of measuring and test

equipment used
(3) “as found” condition
(4) “as left” 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. Administrative1 10 CFR 50.65, Requirements for Monitoring the Effectiveness of

Maintenance atNuclear PowerPlants, provides regulatory requirements
for U.S.-licensed nuclear power plants.
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procedures shall requiredocumentationof 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 accordancewith Subpart 2.1 of Part II. Verifica-
tion methods shall be established to ensure that these re-
quirements are met.
(b) Immediately prior to closure of equipment, the

absence of foreign materials shall be verified. The
results of the verification shall be documented.

204 Environmental and Seismic Qualifications

Procedures shall be established to ensure that environ-
mental and/or seismic qualification of equipment is not
voided in performingmaintenance. Such procedures shall
include identification of the qualified items, methods for
reestablishing qualifications, and verification of qualifica-
tion status.

205 Work Authorization

(a) Procedures shall be established for the authoriza-
tionofmaintenancework. Theworkauthorization 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) unique work authorization identifier or number
(2) description of work, including identification and

quality designation of the specific equipment onwhich the
work is to be performed

(3) identification of performing organizations and
their specific roles

(4) approval by authorized personnel
(c) Interface concerns such as facility operations,

health physics/as low as reasonably achievable
(ALARA), security, industrial safety, effluent control,
fire protection, and quality control requirements shall
be considered for applicability by authorized individuals
prior to approval of the work authorization document.
(d) The description of work shall reference the appli-

cable maintenance procedure(s). If a separate procedure
is not required, the work authorization shall contain or
reference necessary and sufficient information (design
drawings, equipment manuals, etc.) to perform the work.
(e) Provision shall be made for verifying the complete-

nessofworkauthorizationdocumentsprior to starting the
maintenance work.
(f) The work authorization approval process shall

provide for approving substantive changes in the work
requirements commensurate with the original scope of
work.

206 Equipment History

A system shall be established to identify equipment for
which equipment history files shall be maintained. Files
shall be established as early in the life of equipment as
possible to maintain the history of maintenance activities
on each specific item. Information to be entered in the files
shall be specifically identified and mechanisms estab-
lished for their incorporation into the files. The files
shall be organized to facilitate information retrieval.

207 Verification of Maintenance Work

Verification shall be performed, as appropriate, to
ensure that equipment on which maintenance has been
performed conforms to specified requirements. This veri-
fication shall include inspection, testing, or document
review as necessary.
Documentation of verification activities shall be in

accordance with para. 202 of this Subpart.
When maintenance involves installation, inspection

shall be conducted in accordance with the applicable
elements defined in Part II, Subparts 2.5 and 2.8.

208 Updating of Maintenance Procedures From
Vendor Technical Manuals and Industry
Bulletins

Controls shall ensure that updated information (vendor
technical manuals, industry bulletins, etc.) is received,
reviewed, and incorporatedwhere appropriate intomain-
tenance procedures.

300 PREVENTIVE MAINTENANCE

301 General

Preventive maintenance includes all those activities
performed on designated equipment needed to maintain
it within specified design limits.

302 Plans and Procedures

Plans and procedures shall be developed to identify the
equipment that requires preventive maintenance, to
establish the frequency and kind of preventive mainte-
nance tobeperformedon theequipment, and todocument
those actions.

302.1 Equipment. Equipment shall be evaluated to
determine its preventive maintenance requirements.
That evaluation shall include the vendor recommenda-
tions as delineated in their technicalmanual and bulletins,
applicable industrystandardsandoperational experience,
and maintenance experience and equipment history files.
Equipment shall bemonitored 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 evaluation results shall be documented and be the
basis for future preventive maintenance practices.

302.4 Corrective Action. When discrepancies or fail-
ures are identified as part of preventive maintenance
activities, they shall be corrected in accordance with
section 400 of this Subpart.

400 CORRECTIVE MAINTENANCE

401 General

The following requirements apply to maintenance
performed to restore an item to an intended condition
following failure of the item. The term failure, as used
herein, applies to any condition in which an item is deter-
mined to be unable to perform within its specified limits.

402 Identification, Reporting, andDocumenting of
Equipment or Systems Requiring Corrective
Maintenance

Procedures shall be established for
(a) promptly identifying (e.g., tagging or other physical

marking) the failed item and controlling it to preclude its
inadvertent use
(b) documenting and reporting of failures, in accor-

dance with pre-established criteria, to
(1) designated levels ofmanagement responsible for

failure analyses, authorization of corrective action, and
performance of corrective action

(2) Supplier and/or regulatory authority, as
required
(c) entering the failure and the attributed cause in

equipment history records
(d) verifying that failures are appropriately identified

and reported as prescribed above to the extent necessary
to ensure appropriate attention

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 inother items.Assessments shall be
performed in accordance with documented procedures
and shall be appropriately reviewed.

403.2 Engineering Evaluation. For failures identified
that could have serious effect on safety or operability, an
engineering evaluation shall be performed and docu-
mented to substantiate or revise the failure assessment
and corrective action planning.

404 Implementing Corrective Maintenance

404.1 Corrective maintenance shall be performed
using work procedures developed in accordance with
para. 202 of this Subpart.

404.2 Provisions shall be made for emergency main-
tenance work, e.g., work that must be performed imme-
diately to eliminate a threat to the safety of personnel or
facilities.Theseprovisions shall bedocumented to identify
(a) the minimum controls applicable to the authoriza-

tion, planning, and performance of the work
(b) requirements to ensure effective accomplishment

of the work
Emergency work shall be reviewed and evaluated

immediately after work accomplishment for adequacy.

500 RECORDS

(a) Maintenance records shall be maintained to estab-
lish an equipment history (see paras. 202 and 206 of this
Subpart) and assist in performance evaluation and trend
analysis. Maintenance records shall include work author-
ization documents and shall identify the equipment, type
of maintenance performed, tools, measuring and test
equipment, parts and material, date of performance,
observation, failure cause, postmaintenance testing
results, and the person who performed the maintenance.
(b) Records shall be maintained in accordance with

Part I, Requirement 17.
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SUBPART 2.19
Quality Assurance Requirements for the Use of Supplier

Accreditation for Calibration or Testing Services

100ð19Þ GENERAL

This Subpart provides amplified requirements for a
Purchaser to accept supplier accreditation for calibration
or testing services as an alternative to supplier evaluation
and selection requirements. It supplements the require-
ments of Part I and shall be used in conjunction with ap-
plicable requirements of Part I when and to the extent
specified by the organization invoking this Subpart.
In this Subpart, the user shall apply the edition of ISO/

IEC17025 towhich the applicable supplier’s programwas
accredited. For the purpose of this Subpart, either the
2005 or the 2017 edition of ISO/IEC 17025 is acceptable.

200 REQUIREMENTS

Purchasers that intend to utilize the requirements of
this Subpart shall document this alternative method in
their quality assurance program in accordance with
the following.

201ð19Þ Calibration Services

Fora supplier of calibration services, thePurchasermay
accept accreditation by accrediting bodies recognized by
the International Laboratory Accreditation Cooperation
(ILAC)Mutual RecognitionArrangement (MRA), provided
the following minimum requirements are met:
(a) A review of the supplier’s accreditation shall be

performed by the Purchaser and shall include verification
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 cali-
bration laboratory covers the neededmeasurement para-
meters, ranges, and uncertainties
(b) The Purchaser’s procurement documents shall

specify the following as a minimum:
(1) that the calibration service must be provided in

accordance with the accredited ISO/IEC 17025 program
and scope of accreditation

(2) that the calibration certificate/report shall
include identification of the laboratory equipment/stan-
dards used

(3) that the calibration certificate/report shall
include as-found calibration data when calibrated
items are found to be out-of-tolerance

(4) that the calibration service supplier shall not
subcontract the service to any other supplier

(5) that the Purchaser must be notified of any condi-
tion that adversely impacts the calibration laboratory’s
ability to maintain the scope of accreditation

(6) additional technical and quality requirements, as
necessary, based on a review of the procured scope of
services, including, but not limited to, tolerances, accura-
cies, ranges, and industry standards
(c) During acceptance of the calibration service, the

Purchaser shall be responsible for validating that 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 procurement
document’s requirements

202 ð19ÞTesting Services

For a supplier of testing services, the Purchaser may
accept accreditation by accrediting bodies recognized
by the ILAC MRA, provided the following minimum re-
quirements are met:
(a) A review of the supplier’s accreditation shall be

performed by the Purchaser and shall include verification
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 and tolerances/uncertainty
(b) The Purchaser’s procurement documents shall

specify the following as a minimum:
(1) that the testing service must be provided in

accordance with the accredited ISO/IEC 17025
program and scope of accreditation

(2) that the testing service supplier shall not subcon-
tract the service to any other supplier
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(3) that the Purchaser must be notified of any condi-
tion that adversely impacts the testing laboratory’s ability
to maintain the scope of accreditation

(4) additional technical and quality requirements, as
necessary, based on a review of the procured scope of
services, including, but not limited to, tolerances, accura-
cies, ranges, and industry standards

(c) During acceptance of the testing service, the
Purchaser shall be responsible for validating that the
supplier’s documentation certifies

(1) that the testing service was performed in accor-
dance with the supplier’s ISO/IEC 17025 program and
scope of accreditation

(2) conformance to the Purchaser’s procurement
document’s requirements
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SUBPART 2.20
Quality Assurance Requirements for Subsurface Investigations

for Nuclear Facilities

100 GENERAL

This Subpart provides amplified requirements related
to subsurface 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 I when and to the
extent specified by the organization invoking this Subpart.

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
borings: circular holes augered, washed, chopped, or
drilled in or through soil or rock by the action of
cutting tools for purposes of exploration.
geophysical survey: the use of geophysical instruments,
methods, and techniques to determine subsurface condi-
tions bymeasurement of seismic or electrical phenomena,
or by measurement of the earth’s gravitation or magnetic
fields or by any other geophysical methods.
penetration and probes: cone penetration tests, dilat-
ometer soundings, and vane shear testing in soil.
subsurface investigation: the determination, 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 surveying.
subsurface model: a computer model, a physical, graphic,
or descriptive representation depicting subsurface
features identified in the subsurface investigation.

200 GENERAL REQUIREMENTS

The requirements of this Subpart apply to the work of
any organization or individual participating in subsurface
investigationssuchasdrilling, coring, sampling, trenching,
logging, geophysical methods, testing, or interpreting
results of subsurface investigations. This Subpart is
intended to apply to any of these activities that will be
used to formulate design bases for the plant. The
extent to which the individual requirements of this
Subpart apply will depend on the nature and scope of

work to be performed and the importance of the item
or service involved.
Documentation of all program elements shall be made.

These elements shall include, but not be limited to,
programplan, organizationandqualificationofpersonnel,
identification, control and storage of project documents
and records, and use of procedures conforming to appli-
cable specifications.

201 Planning

A plan shall be developed for outlining project-specific
tasks for which procedures or work instructions will be
required inaccordancewith the requirementsof the Intro-
duction to 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 required for

design
(d) identification of appropriate field and laboratory

testing equipment
(e) identification of standard methods or procedures

for field, laboratory, and engineering sampling, testing,
and analysis activities
(f) definition of required records and documentation
(g) the preparation of exploratory work plans
The plan shall include provisions for control and docu-

mentation of any changes.

202 Procedures and Instructions

Aprogramof procedures andwork instructions shall be
established and documented for those activities falling
within the scope of this Subpart in accordance with
the requirements of the Introduction to this Part. In addi-
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 calibratingmeasuring 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

203 Results

Field activities and test results shall be documented in
test reports and data sheets. Each report shall identify the
activity to which it applies, the procedures or instructions
followed in performing the task, and the identification of
the following:
(a) pertinent test data such as identification of sample

givingboringor test pit number, location, depth andeleva-
tion, test results, testing equipment identification, and
description of sample
(b) date of test or activity
(c) test completion signatures
(d) results of test
(e) unusual conditions encountered
The signature of an approving reviewer (checker)

constitutes a certification that the techniques used met
the field and laboratory procedures. The evaluation
regarding the adequacy of the results is covered in
section 600 of this Subpart.

204 Personnel Qualifications

Personnel directing the overall program, including the
performance of field activities and tests required by this
Subpart, shall be qualified engineers and geologists with
experience in subsurface investigations as described in
section 200 of this Subpart. Personnel shall meet quali-
fication requirements defined in ASTM D3740, Standard
Practice for Minimum Requirements for Agencies
Engaged in Testing and/or Inspection of Soils and
Rock Used in Engineering Design and Construction, or
equivalent alternative qualification requirements.

300 VERIFICATION

301 General

A quality assurance program shall require that
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 thevolumeof 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.

302 Preinvestigation

Prior to the actual performance of subsurface explora-
tions, it shall be verified that in-process and surveillance
procedures have been established in accordance with the
requirements of paras. 201 and 202 of this Subpart and
that activities will be performed by appropriately quali-
fied personnel, using specified equipment, in accordance
with procedures. Verification shall establish that
(a) a complete and comprehensive program or design

plan has been prepared
(b) the requirements and specifications of the plan

have been translated into work instructions and proce-
dures for all quality-related activities
(c) personnel have been qualified and certified as

required in accordance with applicable procedures
(d) the equipment to be used meets applicable stan-

dards, specifications, or requirements

303 Field Investigation

During the actual performance of subsurface explora-
tions, it is necessary to provide in-process surveillance to
ensure that theactivities arebeingperformedaccording to
procedures by qualified personnel using specified equip-
ment. Checksof subsurface investigationactivities shall be
made at the site in accordance with procedures to ensure
conformance to the requirements of sections 200 and 400
of this Subpart.
(a) Checks shall be performed prior to and during field

operations to verify the adequacy, accuracy, and proper
operation of field equipment. These checks shall, as a
minimum, ensure that

(1) sampling, measuring, and test equipment meet
the applicable ASTM standards or have been evaluated
as being acceptable to the procedures, requirements,
and specifications of section 200 of this Subpart

(2) drilling, coring, and excavating equipment meet
applicable ASTM standards or have been evaluated as
being acceptable to the procedures, requirements, and
specifications of section 200 of this Subpart
(b) Checks shall be performed to verify that the orga-

nization, execution, and documentation of all field activ-
ities and operations are in accordance with applicable
standards, procedures, and project requirements and
specifications. The items and activities to be checked
and verified shall include, but are not limited to, the
following:

(1) general compliance with the program plan and
procedures

(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

During the actual performance of laboratory testing
operations, in-process surveillance shall be performed
to ensure that the activities are being conducted according
to procedures by qualified personnel using specified
equipment. Checks of testing activities shall be conducted
at the laboratory in accordancewith procedures to ensure
conformance to the requirements of sections 200 and 500
of this Subpart.
Checks shall be performed to verify that the elements of

the laboratory testing programare in compliancewith the
applicable technical and quality standards, specifications,
and requirements. The elements to be checked and veri-
fied shall include, but are not limited to, the following:
(a) organization of the laboratory quality assurance

program
(b) qualification of laboratory personnel
(c) control and calibrationofmeasuring and test equip-

ment
(d) identification, control, and storage of samples
(e) identification, control, and storage of project docu-

ments
(f) implementation of standard test methods or qual-

ified test procedures conforming to applicable specifica-
tions and requirements
(g) documentation and verification of test data, results,

conditions, and observations
Records of the laboratory test program verification

activities shall be verified as complete prior to the termi-
nation of the laboratory test program.

305 Engineering Evaluation and Analysis

During the performance of engineering evaluation and
analysis of the results of the field and laboratory opera-
tions, in-process (not necessarily continuous) surveil-
l ance sha l l be per formed to ensure tha t the
engineering activities are being conducted by qualified
personnel according to procedures. Checks of engineering
evaluation and analysis activities shall be made in accor-
dance with approved procedures to ensure conformance
to the requirements of sections 200 and 600 of this
Subpart.
Checks shall be made to verify that the elements of the

evaluation and analysis program are in compliance with
applicable technical and quality standards, specifications,
and requirements. The elements to be checked and veri-
fied shall include, but not be limited to, the following:
(a) organization of the quality assurance program

(b) qualification of personnel
(c) identification, control, and storage of project docu-

ments
(d) use of procedures conforming to applicable speci-

fications and requirements
(e) documentation and verification of field and labora-

tory data and results, engineering calculations and
analyses, conclusions, and recommendations
(f) preparation and presentation of reports of data,

calculations, analyses, conclusions, and recommendations
Recordsof theverificationof theengineeringevaluation

and analysis activities shall be verified as complete prior
to presentation of the final subsurface investigation
report.

400 FIELD INVESTIGATION

401 General

The organization that conducts the field exploration
activities inherent to a subsurface investigation shall
be controlled by a quality assurance program. This orga-
nization shall be responsible for establishing and imple-
menting a documented quality assurance program, and
shall furnish the necessary resources such as personnel,
equipment, procedures and instructions, and other
services necessary to implement the requirements of
the quality assurance program.

402 Field Operations

The scope of the quality-related operations required as
a part of a subsurface investigation will depend upon the
purposes of the investigations and subsurface conditions
encountered. The operations may consist of, but not be
limited to, any or all of the following activities:
(a) review of existing geotechnical data
(b) surveying
(c) auger, wash, core borings, and direct pushmethods
(d) test pits, trenches, and excavations
(e) soil, rock, and groundwater in-situ testing
(f) geophysical surveys
(g) classifying, logging, mapping, and recording condi-

tions encountered
Pertinent records of field activities shall be maintained

as the work progresses, and shall be verified as being
complete. Any unusual circumstances encountered
during field activities shall be recorded and reported
as required by the governing procedures and applicable
ASTM standards. Checks of field activities shall be
performedwhile thework is in progress to ensure compli-
ance with technical and quality requirements and task
specifications.
Standard and nationally recognized methods shall be

used unless specified otherwise, in accordance with
procedures identified in the requirements of para. 202
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of this Subpart. These may include, but not be limited to,
applicable ASTM standards.

403 Field Equipment

The type of field equipment required for a subsurface
investigation will depend upon the purposes of the inves-
tigation and the conditions encountered. Field equipment
may consist of, but not be limited to, any or all of the
following items:
(a) small hand tools
(b) surveying equipment
(c) hand and power augers, direct push equipment,

hammer drills, and rotary drills
(d) power trenching and excavating equipment
(e) soil, rock, and groundwater sampling devices
(f) soil, rock, and groundwater in-situ testing devices
(g) geophysical survey equipment
(h) special sampling and testing equipment
(i) field support equipment and vehicles
Pertinent records of field equipment that have a direct

bearing on the quality of the work shall be maintained as
the work progresses and shall be verified as being
complete. Any unusual or nonconforming equipment
conditions shall be recorded and reported as required
by the specifications. Checks of field equipment shall
be performed as required before, during, and after the
execution of related field activities to ensure compliance
with technical and quality requirements and specifica-
tions.

404 Surveying

Apermanent systemof horizontal and vertical controls,
such as baselines and benchmarks, shall be established,
maintained, and used in accordance with procedures in
order to obtain an accurate location and relocation of
explorations, installations, and geological features.
Installations and explorations requiring accurate hori-

zontal and vertical location shall include, but not be
limited to, the following items:
(a) auger, wash, core borings, and direct push explora-

tion points
(b) test pits, trenches, and excavations
(c) observation wells, piezometers, gages, and weirs
(d) changes in surface and subsurface soil, rock, and

groundwater conditions
(e) soil, rock, and groundwater samples
(f) soil, rock, and groundwater in-situ tests
(g) geophysical surveys
(h) previous and existing structures
(i) unusual or unexpected conditions or occurrences

that may affect the accuracy or interpretation of the
survey results
Pertinent records of surveying activities shall be main-

tained as the work progresses and shall be verified as
being complete. Checks of surveying activities shall be

performedwhile thework is in progress to ensure compli-
ance with requirements and specifications.

405 Boring and Excavating

The type and number of borings, excavations, and other
subsurface explorations required for a field investigation
will dependupon thepurposesof the investigationand 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.
All subsurface explorations shall be located with an

accuracy commensurate with the program plan and
instructions specified in section 200 of this Subpart.
All explorations shall, after completion, be consistently
and uniquely numbered or identified.
Unless otherwise specified in the programplan, instruc-

tions, or procedures, borings shall be advanced in such a
manner as to satisfy the requirements of ASTM D420,
ASTM D1452, ASTM D1586, ASTM D1587, ASTM
D6151, ASTM D2113, ASTM D2573, ASTM D6635,
ASTM D5778, or other accepted standards.
Pertinent records of boring and excavating operations

shall be maintained as the work progresses and shall be
verified as being complete. Checks of boring and exca-
vating operations shall be performed while the work is
in progress to ensure compliance with requirements
and specifications.

406 Sampling and Testing

The type and number of samples and tests required
during the field portion of the subsurface investigation
will depend upon the purposes of the investigation and
the subsurface conditions encountered. The soil, rock,
and groundwater sampling and test operations may
include, but not be limited to, any or all of the following
activities:
(a) split barrel sampling
(b) thin-walled tube sampling
(c) core barrel sampling
(d) groundwater sampling for physiochemical analysis
(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
(l) dilatometer testing
Sampling and testing shall be performed in compliance

with the applicable requirements, specifications, stan-
dards, instructions, procedures, and program plan.
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407 Classification and Reporting

This paragraph develops the requirements for classi-
fying, logging, and reporting of borings, excavations,
samples, tests, surveys, and other field investigation activ-
ities. Classifying, logging, and reporting activities shall be
performed inaccordancewithprocedures identified 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
and location; project; boring contractor; date started
and date finished; names of driller and sample logger;
elevation; and any pertinent groundwater information
or other data that may affect the use of the site.
In addition, adescriptionof themethodof advancing the

boring should be included. The body of the log should
include, in particular, information as to size and location
of casting used, in-situ test results, and drilling abnorm-
alities such as loss of fluid or artesian groundwater condi-
tions that are detected.
Samples shall be controlled and cataloged by field logs,

lists, or summaries. Procedures and consistent formats
shall be used to label and identify all samples. Samples
shall be systematically and uniquely identified with
respect to project, sample number, location sampled,
type of sample, and date sampled. Samples shall be
handled, shipped, and stored in accordance with proce-
dures identified in the requirements of section 200 of
this Subpart and in such a manner as to minimize or
prevent disturbance or changes in material properties.
Classification of soils shall be based on ASTM D2488 or

other recognizedmethods. It is not necessary for field logs
to contain the refinements that can only be determined by
laboratory testing; however, where possible, the system
for classifying soils contained in ASTM D2487 should be
used, except when geological classification is specified.
The logging and classification of groundwater and rock
samples and tests shall be performed in accordance
with procedures.
The reports of field tests and other activities shall

include all specified results and shall be reported in a
form to include the following items:
(a) identificationof theapplicable standardmethodsor

qualified procedures
(b) all pertinent data and notes
(c) test calculation results in the form of tables and

curves where required
(d) discussion to include significant conditions encoun-

tered, such as any specific difficulties, errors introduced,
accuracy of results, and any specific soil, rock, or ground-
water characteristics observed

500 LABORATORY TESTING

501 General

The laboratory in which tests are conducted shall be
controlledbyaquality assuranceprogram in conformance
with the applicable requirements of Part I. The laboratory
shall be responsible for establishing and implementing a
documented quality assurance program. The laboratory
shall furnish the necessary resources such as personnel,
equipment, documentedprocedures and instructions, and
other services necessary to implement the requirements
of the quality assurance program.
Laboratories involved in subsurface investigations and

testing of soil and rock materials shall be accredited or
inspected for conformance to requirements of ASTM
D3740 or equivalent.

502 Scope

Laboratory testing of subsurface materials shall be
made to determine their properties to provide data for
engineering design. This requires a reliable procedure
and a systematic approach, which should include the
elements specified in paras. 502.1 through 502.4 of
this Subpart.

502.1 Soil Identification and Description. A unified
soil classification standard, such as ASTM D2487, shall
be used.

502.2 Storage of Soil/Rock Samples. Identification of
samples shall be affixed to the sample tubes or containers,
which will maintain the integrity of the samples for the
specifiedperiodof storage. Samples shall be stored in loca-
tions where they will be protected from damage.

502.3 Handling of Undisturbed Samples. Labels shall
be affixed to sample tubes with all pertinent information.
Tube and boring numbers shall be marked in duplicate.
Undisturbed samples shall be stored vertically in a
suitably controlled environment in which the ambient
temperature and humidity are maintained at predeter-
mined levels to preserve critical sample characteristics.
Samples shall be transported vertically and protected
with suitable resilient packing material to reduce
shock, vibration, and disturbance. Appropriate measure-
ments or observations shall be made prior to and
following transportation, and the samples shall be eval-
uated for disturbance. Test specimens shall beprepared in
accordancewith applicable ASTM standards unless other-
wise specified.

502.4 Determination of StandardProperties 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

The report of tests made shall include all specified test
results and shall be reported in a form to include the
following items:
(a) identification of samples tested, date tested, test

personnel, test equipment, and test procedures used
(b) laboratory test results
(c) test and calculation results in the form of tables and

curves as required
(d) discussion to include significant conditions encoun-

tered in the testing, such as any specific difficulties, errors
introduced, test accuracy, and any specific characteristics
of soil observed during testing

600 ENGINEERING EVALUATION AND ANALYSIS

601 General

The organization that conducts the evaluations and
analyses of the subsurface investigation and laboratory
test data shall implement a quality assurance program
in conformance with the applicable requirements of
Part I. Thisorganizationshall be responsible for furnishing
the necessary resources such as personnel, equipment,
documented procedures and instructions, and other
services necessary to implement the requirements of
the quality assurance program.

602 Analysis of Subsurface Conditions

Procedures shall be established to develop a general-
ized model of the subsurface conditions at the site for use
in performing various engineering design analyses and

evaluations. The development of the subsurface model
shall include, but not be limited to, consideration and
assessment of the following areas:
(a) thebasic seismic, geologic, geotechnical, andhydro-

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
the site
(d) the interrelationship of the above geophysical

features, subsurface conditions, engineering properties,
loading responses, and the structural foundations for
the facilities at the site

603 Report of Evaluation and Analysis

An analysis and evaluation of the subsurface investiga-
tion and foundation aspects of the site shall be presented
along with the basic data supporting all conclusions and
recommendations. Sufficient information shall be
provided to allow for independent analyses and evalua-
tions for design verification consistent with Part I.

700 RECORDS

Record copies of procedures; program or design plans;
qualified investigation procedures; procurement control
records; measuring and test equipment control and cali-
bration records; work instructions and orders; field and
laboratory logs and test data; test deviations or exception
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 other project
records as required by code, standard, specification, or
project procedures.
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SUBPART 2.22
Quality Assurance Requirements for Management Assessment
and Quality Improvement for Compliance With 10 CFR 830 and
Department of Energy (DOE) Order 414.1 for DOE Nuclear

Facilities

100 GENERAL

This Subpart establishes requirements for imple-
menting Management Assessment and Quality Improve-
ment quality criteria for the Department of Energy (DOE)
activities and organizations supporting DOE. It supple-
ments the following related requirements of Part I: 2,
4, 7, 15, 16, and 18, which do not fully address1 DOE
Management Assessment and Quality Improvement
criteria.
This Subpart applies to DOE activities regulated under

Title 10 CFR 830, Nuclear Safety Management, including
Subpart A, Quality Assurance Requirements, and Subpart
B, Safety Basis Requirements (DOEQA rule), and for activ-
ities performedDOEOrder 414.1, Quality Assurance (DOE
QAOrder). DOE rule andOrder quality Criterion 3, Quality
Improvement, and Criterion 9, Management Assessment,
are addressed in this Subpart.
This Subpart shall be used with Part I when and to the

extent specified by DOE regulation or contract, or by the
organization invoking this Subpart. This Subpart is not
applicable to nuclear generation facilities licensed to
10 CFR 50 or 10 CFR 52 and other specific activities regu-
lated by the Nuclear Regulatory Commission.

101 Definitions

The following DOE-specific definitions are provided to
s u p p l em e n t o r r e p l a c e t h e d e f i n i t i o n s i n
Part I, Introduction, Section 400 when implementing
this Subpart.
assessment: a review, evaluation, inspection, test, check,
surveillance, or audit to determine and document
whether items, processes, systems, or servicesmeet speci-
fied requirements and perform effectively. [1]
graded approach: the process of ensuring that the level of
analysis, documentation, and actions used to comply with
a requirement is commensurate with
(a) the relative importance to safety, safeguards, and

security

(b) the magnitude of any hazard involved
(c) the life-cycle stage of a facility or item
(d) the programmatic mission of a facility
(e) the particular characteristics of a facility or item
(f) the relative importance of radiological and nonra-

diological hazards
(g) any other relevant factors [1, 2]

item: an all-inclusive term used in place of any of the
following: appurtenance, assembly, component, equip-
ment,material, module, part, product, software, structure,
subassembly, subsystem, support system, system, or unit
(replaces Part I definition for use in this Subpart). [1, 2]
management assessment: an assessment conducted by
managers of their management processes to identify
and correct problems that hinder the organization
from achieving its objectives. [1, 2]
nonreactor nuclear facility: those facilities, activities, or
operations that involve, or will involve, radioactive
and/or fissionable materials in such form and quantity
that a nuclear or a nuclear explosive hazard potentially
exists to workers, the public, or the environment but
does not include accelerators and their operations nor
activities involving only incidental use and generation
of radioactive materials or radiation, such as check and
calibration sources, use of radioactive sources in research
and experimental and analytical laboratory activities,
electron microscopes, and X-ray machines. [1]
nuclear facility: a reactor or nonreactor facility where an
activity is conducted for or on behalf of DOE and includes
any related area, structure, facility, or activity to the extent
necessary to ensure proper implementation of the re-
quirements established by 10 CFR 830. [1]
process: a series of actions that achieves an end or result.
[1]
quality: the condition achieved when an item, service, or
process meets or exceeds the user’s requirements and
expectations. [1]

1 Refer to Part IV, Subpart 4.1.2 for a detailed comparison.
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quality assurance: all those actions that provide confi-
dence that quality is achieved (replaces Part I definition
for use in this Subpart). [1]
quality improvement: an iterative, disciplined manage-
ment process used to promote efficiency and prevent
potential future problems by eliminating error precur-
sors. Quality improvement consists of planning work,
evaluating/measuring the work process implementation
for potential improvements, identifying item services and
processes needing improvement, modifying how work is
performed based on factual information, and evaluating
the effectiveness of the modifications.
work: adefined taskor activity such as research anddevel-
opment; operations; environmental remediation; mainte-
nance and repair; administration; safety software
development, validation, testing, anduse; inspection; safe-
guards and security; or data collection and analysis. [2]

200 MANAGEMENT ASSESSMENT
REQUIREMENTS

201 General

Managers shall assess their management processes to
identify andcorrectproblems thathinder theorganization
from achieving its objectives. Management assessments
shall determine how effectively the organization is in
meetingperformanceexpectations andmissionobjectives
and shall identify strengths andweaknesses.Management
assessments shall beused toenhancesafety, identifyprob-
lems, and contribute to the organization’s overall
improvement of quality. The management assessment
process shall use a graded approach as determined by
themanager toprovideanappropriatedegreeof flexibility
in the level of detail for assessment planning, implementa-
tion, documentation, and reporting.

202 Assessment Planning and Scheduling

202.1 Planning. Seniormanagement is responsible for
(a) establishing and implementing the management

assessment program
(b) emphasizing the importance of assessments to the

management team
(c) setting overall expectations and schedule
(d) ensuring necessary resources (including personnel

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

202.2 Topic Selection and Scheduling. Managers
performing assessments are responsible for

(a) evaluating performance information from internal
and external sources (e.g., regulators, audits, clients,
performance metrics, etc.) and the relative importance
of current and planned activities to the organization’s
objectives.
(b) selecting themanagementprocesses tobeassessed.

Processes or topics that influence performance that could
be included are strategic and operational planning; work
environment; human resource allocation; financial and
material resource allocation; communications between
customers, community, suppliers, and regulators;
quality and safety culture; and internal and external orga-
nizational interfaces.
(c) determining the degree of formality necessary to

plan, conduct, document, and report the assessment.
(d) coordinating interfaces when assessments involve

multiple organizations.
(e) setting the assessment schedule.

202.3 Assessment Personnel. Management assess-
ments shall be performed by managers of the organiza-
tion, processes, or activities being assessed. Managers
shall remain personally involved in conducting the assess-
ment and shall be responsible for evaluating the results
when employees and/or consultants are used to assist
with the assessment.

203 Assessment Process

203.1 Assessment Focus Areas. Assessment focus
areas to be considered during a management assessment
shall include one or a combination of the following:
(a) Have critiques and/or self-assessments been

performed by employees related to assessing the effec-
tiveness of the organization?
(b) What is the level ofmanagementparticipation inQA

program implementation?
(c) Are the plans and goals of the organization still

appropriate and valid?
(d) Are managers regularly monitoring the organiza-

tional plans and goals and the achievement of these goals?
(e) Do individuals understand theorganizational plans,

goals, and objectives?
(f) Is the overall performance focused effectively on

meeting plans and goals?
(g) What is expected of individuals in the organization,

and are these expectations aligned with mission objec-
tives?
(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
issues are promptly entered into the corrective action
tracking program (or similar tracking system) to facilitate
a timely resolution.

203.3 Assessment Reporting. Management assess-
ment results shall be shared with the next highest
level of management to support effective problem resolu-
tion. The assessment results shall be documented in a
report that includes
(a) the scope and criteria of the assessment
(b) strengths, weaknesses, and problems affecting

mission achievement that require resolution
(c) asummarystatement thatdescribeshoweffectively

the organization is in meeting its objectives and those
quality performance expectations that assist in meeting
its mission objectives, goals, and plans

204 Evaluation of Assessment Results

204.1 The manager performing the assessment deter-
mines which results warrant further action, either as
improvement or corrective action.

204.2 Senior management shall ensure the manage-
ment assessment results are used to improve the organi-
zation’s performance, promote quality improvement, and
remove barriers that inhibit the organization from
achieving its objectives, goals, and plans. Indicators of
the effectiveness of the assessment process include
(a) eliminating the recurrence of problems from

previous assessments
(b) benchmarking of assessment performance with

that of other internal and external organizations to deter-
mine whether assessments reflect best industry practices
(c) incorporating assessment results into organiza-

tional goals, strategies, objectives, plans, and processes
(d) periodically reviewing the results of assessments

with individuals and organizations that may benefit
from the results and improve their performance

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

effectiveness andprevent 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-

tion, and other quality related information to identify
items, services, and processes needing improvement
Management shall decide which work activities will be

evaluated for quality improvements. Priority shall be
given to those activities that are most important to the
organization’s mission and safety, those with known
existing problems, and those where trending or perfor-
mance metrics indicate the potential for future problems.

302 Evaluation of Work

Work shall be formally evaluated with a focus on iden-
tifying potential sources of errors thatmay impact quality.
Evaluations shall consider procedures, equipment, mate-
rials, work environment, management, communication,
resource allocation, human performance factors, and
other attributes with the potential to adversely impact
quality. Evaluation methods shall include, but are not
limited to, the following:
(a) audits
(b) surveillances
(c) management assessments
(d) trendingandanalysisofperformancemetrics, error

rates, or other measured data
(e) other established quality evaluation methods 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 more of
the following tools shall be used for this purpose:
(a) Benchmarking (Internal and External). The purpose

of benchmarking is to improve performance. Bench-
marking provides a mechanism to learn about an organi-
zation in relation to other similar organizations.
Benchmarking can identify those organizations that
perform effectively for similar activities.
(b) Brainstorming. Brainstorming is a way of devel-

oping creative solutions to a problem. Itworks 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 ameaningful 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

the real issue behind a problem by starting with the issue
andaskingwhy it occurredand then continuing to askwhy
until there is no further response to the question. This
generally occurs around the fifth why, but can occur
sooner or later.
(f) Lessons Learned. A lesson learned is a good work

practice or innovative approach that is captured and
shared to provide repeat application. A lesson learned
may also be an adverse work practice or experience
that is captured and shared to avoid recurrence.
(g) Flowcharts (also known as a Process Map). A flow-

chart is amapof a process that is simply a graphicalway of
representing the process flows andactivities throughout a
process using common symbols. It is used to document
processes and helps analyze and standardize a process
and plan improvements. It is a tool to understand a
process.
(h) Failure Mode and Effect Analysis (FMEA). FMEA is a

systematic approach that identifies potential failure
modes in a system, a product, or manufacturing/assem-
bling operation caused by design or manufacturing defi-
ciencies. It also identifies critical or significant design or
process characteristics that require special controls to
prevent or detect failure modes. FMEA is a tool used
to prevent problems from occurring.
(i) Gap Analysis (also known as Change Analysis). Gap

analysis provides a detailed breakdown of both the quali-
tative and quantitative aspects of the difference between
what is and what is desired.
(j) Gantt Project Timeline Charts (sometimes referred to

as a Bar Chart). The Gantt chart offers a graphical display
of activities and duration illustrating timelines for propo-
sals and projects.
(k) Histograms. A graphical summary of the results

from a checklist.
(l) Pareto Charts. A Pareto chart is used to graphically

summarize and display the relative importance of the
differences between groups of data. The basis for a
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 thepotential 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”

represents the need to think through exactlywhat 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 anobjective
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.

304 Improvement Identification and
Implementation

Management shall determine which of the identified
problems or weaknesses warrant quality improvement.
This determination shall consider the likelihood and
significance of the potential problems, safety considera-
tions, mission priorities, process efficiency, and resource
availability. Alternate actions shall be explored to deter-
mine the best solution to address the error precursor. The
determination shall be documented. Improvements will
be incorporated as determined by management and
may include equipment or facility modification,
updated training, or changes to institutionalized work
controls (such as policies, programs, plans, procedures,
or guidelines).

305 Improvement Evaluation

Management shall ensure quality improvement initia-
tives are evaluated or periodically monitored to deter-
mine whether the intended results are achieved and to
check for unforeseen adverse impacts. Effective imple-
mentation eliminates potential problems and/or
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 the require-
ments of Part I, Requirement 17.Management assessment
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 referenced in this
Subpart.

[1] Title 10 Code of Federal Regulations Part 830, Nuclear
Safety Management

[2] DOE Order 414.1D, Quality Assurance, dated April
2011
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SUBPART 2.25
Quality Assurance Requirements for High-Level Waste

Custodiansð19Þð19Þ

100 GENERAL

This Subpart provides quality assurance requirements
for high-level waste (HLW) custodians while producing,
storing, or otherwise managing high-level waste.
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 organiza-
tion invoking Subpart 2.25.

101 Definitions

The following terms are used in this Subpart.
high-level waste: one of the following:
(a) the 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) irradiated reactor fuel
(c) other highly radioactive material consistent with

existing law that requires permanent isolation
HLW custodian: an organization excluding NRC-licensed
commercial nuclear utilities that is in possession of
HLW prior 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 repository.
waste acceptance elements (WAE): items, activities, or
services that affect or impact acceptance of the HLW
by the repository owner.

200 REQUIREMENTS

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.

202 Program

The QA program shall identify the WAE to which these
additional requirements apply. These elements include
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 and construction (i.e., designing;
purchasing; fabricating; processes for handling, packa-
ging, shipping, receiving, storing, cleaning, erecting, instal-
ling, inspecting, testing, maintaining, repairing, and
modifying)
(c) HLW forms and related activities including
(1) HLW characterization
(2) acquisition, control, and analysis of samples and

data
(3) tests and experiments
(4) scientific studies
(5) qualification of characterization inputs
(6) HLW performance confirmation
(7) conditioning, treatment, and/or canisterization

(d) activities related to documenting compliance of
HLW forms (i.e., waste form development through quali-
fication, waste form production, and waste form accep-
tance)
(e) records that demonstrate compliance with HLW

acceptance criteria
Characterizationmeasurements of HLW used solely for

the purpose of satisfying safeguards-related material
control and accountability requirements are not activities
related to WAE.
Waste custodians shall maintain an items and services

list that are subject to this Subpart. The process for reso-
lution of disputes concerning quality of WAE shall be
defined in the QA program.
Amatrix 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.
Seniormanagementofwaste custodians shall, onabien-

nial basis, perform or direct the performance of manage-
ment assessments using Part II 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

The scope of design activities subject to Part I, Require-
ment 3 shall include WAE. At a minimum, these activities
shall include
(a) engineered barriers that are WAE
(b) software developed for use in WAE
(c) features to facilitate monitoring and performance

evaluation of WAE

203.1 Design Input. Data from scientific investigation
activities not performed under this Standard and used as
design input shall be qualified using Part IV, Subpart 4.2.3
or an equivalent method approved by the repository
owner. Data not qualified prior to use in a design
product, shall be identified as such and tracked until qual-
ified.
Design inputs basedonassumptions orunqualifieddata

that require confirmation shall be identified and
controlled as the design proceeds.

203.2 Use of Computer Programs. Computer
programs used in WAE shall be controlled in accordance
with the software requirements contained in Subpart 2.7.

203.3 SamplingPlans.Developmentof samplingplans
for WAE is a design activity. The basis, including any
supporting analysis, for the use of sampling plans shall
be documented. Sampling plans for WAE shall be
approved by the repository owner. At a minimum,
sampling plans shall include
(a) description of the confidence interval and the ratio-

nale for its use
(b) description of the representativeness of the

sampling plan to the population as a whole

204 Procurement Document Control

Part I, Requirement 4 for control of procurement docu-
ments and this Subpart apply to the procurement docu-
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 tomitigate the procure-
ment and installation of counterfeit or fraudulent items.
Procurement documents shall identify procurement
methods, responsibilities, and interfaces between the
procurer and supplier.

204.2 Procurement Document Review. Procurement
documents shall be reviewedby trainedandqualified indi-
viduals or groups other than those who generated the
document. Reviews shall ensure that applicable require-
ments are correctly stated, verifiable, and controllable;
that there are adequate acceptance and rejection criteria;
and that the procurement document has been prepared,
reviewed, and approved in accordance with the require-
ments of para. 204.
Procurement document review shall include participa-

tion of representatives from the technical organizations
and individuals that are trained and qualified in QA prac-
tices and concepts.

204.3 Procurement Document Changes. Changes
made as a result of proposal/bid evaluations or precon-
tract negotiations shall be incorporated into the procure-
ment documents. An evaluation of these changes and the
resulting impact shall be completed before the contract is
awarded. The evaluation shall consider
(a) appropriate requirements as specified in para. 204
(b) additional or modified design criteria
(c) analysis of exceptions or changes requested or

specified by suppliers and a determination of the
impact such changes have on the intent of the procure-
ment documents or quality of the item or service to be
furnished

204.4 Spare and Replacement Parts.WAE spare and
replacementparts shall be subject toQAprogramcontrols,
codes and standards, and technical requirements equal to
or greater than the original requirements, or as required
to preclude repetition of defects.

205 Instructions, Procedures, and Drawings

Provisions for suspension of work that cannot be
accomplished as described in controlled implementing
documents (i.e., instructions, procedures, and drawings)
shall be included in appropriate plans and procedures.
Instructions, procedures, and drawings used in WAE

shall be consistent with the requirements in the QA
program description document and shall include the
following information as appropriate to the work to be
performed:
(a) responsibilities and organizational interfaces of the

organizations affected by the document
(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
shall be established for approved implementing docu-
ments.
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206.1 Document Changes. Implementing documents
shall require that ahistoryof changes toQAprogramdocu-
ments, including the reasons for the changes, be docu-
mented and maintained. This document history shall
be reviewedeach timeadditional changes to thedocument
are proposed.
If an activity cannot be performed as prescribed in a

document and the change process would cause unreason-
able delays, an expedited changemay bemade at thework
locationby responsiblemanagement. Implementingdocu-
ments shall describe the process to control expedited
changes according to the following requirements:
(a) The level of management with the authority to

make expedited changes shall be identified.
(b) The time limits for processing expedited changes

through the normal change process shall be specified.
(c) An evaluation of the work shall be performed if the

normal review 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 serves as a procurement document between the
waste custodian 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 program description document prior to starting work.

207.1 Bid Evaluation. The proposal/bid evaluation
process shall be performed by designated, technically
qualified individuals or organizations, including indivi-
duals that are trained and qualified in QA practices
and concepts including
(a) technical considerations
(b) QA program requirements
(c) supplier personnel
(d) supplier production capability
(e) supplier past performance
(f) alternatives
(g) exceptions

207.2 Supplier Performance Evaluation

(a) The purchaser of items and services shall establish
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

(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.

(2) Verifications shall be conducted as early as prac-
tical and shall not relieve suppliers of their responsibility
for quality achievement.

(3) Verifications shall include the use of audits to
evaluate supplier performance and evaluation of
purchaser documentation to aid in the determination
of the effectiveness of the supplierQAprogram. This docu-
mentation shall include documentation of source surveil-
lance and inspections, audits, receiving inspections,
nonconformances, dispositions, waivers, and corrective
actions.
(c) An annual performance evaluation shall be

performed on each supplier to determine the need to
schedule additional verifications. This evaluation shall
be documented and based on

(1) review of supplier-furnished documents and
records (e.g., certificatesof conformance,ASMECertificate
of Authorization, ASME Quality System Certificate,
nonconformance notices, and corrective actions)

(2) results of previous source verifications, audits,
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) Theuse of commercial grade items forWAE shall be

controlled per Subpart 2.14.

208 Inspection

208.1 Inspection Planning. Inspection plans for WAE
shall be developed and maintained as controlled docu-
ments. Representatives of the interested technical orga-
nizations and individuals that are trained and qualified in
QA practices and concepts shall participate in developing
and approving inspection plans. Applicable codes, stan-
dards, specifications, and design documents shall be
used to develop inspection plans. The elements of inspec-
tion plans shall identify
(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

208.2 Records. Inspection records shall identify the
specific M&TE used during the inspection including the
most recent calibration date.
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209 Test Control

209.1 Test Planning. Test plans and procedures for
WAE shall be developed as controlled documents and
include
(a) identification of the documents to be developed to

control and perform tests
(b) criteria for determining the precision and accuracy

requirements of test equipment
(c) timing, sequencing, andmethods forperforming the

tests
(d) identification of the item to be tested and the test

requirements 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 forwitnessing by
the designated organization
(g) provisions for ensuring that test prerequisites have

been met

209.2 TestRecords.Test records shall identify the spe-
cific M&TE used during the test including the most recent
calibration date.

210 Control of Measuring and Test Equipment
(M&TE)

210.1 Calibration. The basis for the calibration accep-
tance shall be documented and authorized by responsible
management. The level of management authorized to
perform this function shall be identified. Embedded
computer programs developed or modified by the user
shall be controlled in accordance with the software re-
quirements in Parts I and II.

210.2 Records.M&TE calibration documentation used
in verifying WAE shall include the following information:
(a) identification of the measuring or test equipment

calibrated
(b) traceability to the calibration standard used
(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
(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

(a) Identification. Nonconformance documentation
shall clearly identify and describe the characteristics
that do not conform to specified criteria.
(b) Disposition. Disposition of WAE that does not meet

waste acceptance criteria shall be agreed to by the repo-
sitory owner and the waste custodian.

212 Corrective Action

Measures shall be established to document, track, clas-
sify, report to appropriate levels of management, and
resolve conditions adverse to quality. Significant condi-
tions adverse to quality shall be evaluated to determine
whether stopping work is warranted. Stop-work orders
shall be issued to responsible management after a
stop-work condition has been identified onWAE.Manage-
ment shall take appropriate action to lift and close (in part
or total) the stop-work issuebasedon the resolutionof the
related significant condition adverse to quality. Respon-
sible management shall perform investigative action to
determine the extent and impact of conditions adverse
to quality in WAE.

212.1 Quality Trending. Criteria shall be established
for determining adverse quality trends on WAE.
Reports of nonconformance and conditions adverse 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 distributed in
a timely manner for review and appropriate corrective
action.

213 Records

Organizations originating QA records for WAE shall
develop implementing documents that identify means
for replacement, restoration, or substitution of 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.
(b) that provide evidence of the quality of WAE.
(c) that provide evidence of the quality of HLW char-

acterization data and samples.
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(d) that provide evidence of the quality of the produc-
tion process for the HLW and acceptability of the HLW
product.
(e) that provide evidence of the quality of those activ-

ities associated with characterization of waste being
emplaced in the repository.
(f) that provide evidence of those activities that

provide data used to assess the potential dispersion of
radioactive materials from the licensed facility.
Lifetime QA records related to (a) through (f) shall be

retained and maintained by the waste custodian until
transferred to the repository owner.

213.2 Electronic Records Systems. Electronic records
systems used to store records of WAE shall be managed
using Subpart 2.17 and Subpart 3.1-17.2, or an equivalent
method approved by the repository owner.

214 Audits

(a) Audit Plan. Audits and internal audits shall include
technical evaluations of the applicable procedures,
instructions, activities, and items.
(b) Audit Scheduling. Audit at each waste-generating

site shall be conducted annually, unless a decrease in
the frequency of oversight activities is determined accept-
able by the repository owner based on the scope, perfor-

mance, and complexity of work. In no case shall the
frequencybe less thanonceevery3yr fora siteperforming
work on WAE.
(c) Personnel. The auditing organization shall select

and assign auditors who are independent of any direct
responsibility for performance of the activity being
audited.

215 Scientific Investigations and Data
Qualification

Scientific investigations used for WAE shall be
performed using Part IV, Subpart 4.2.4 or an equivalent
process approved by the repository owner. Data acquisi-
tion and control applications integral to the operations,
maintenance, or calibration of scientific investigation
testing apparatus shall be verified or validated in conjunc-
tion with theM&TE or test hardware as an operating unit.
Qualification of existing data, including data of indeter-

minate quality, for use in WAE shall be performed using
Part IV, Subpart 4.2.3 or an equivalent method approved
by the repository owner. Peer reviews to qualify data or
scientific information for use on WAE shall be performed
using Part IV, Subpart 4.2.7 or an equivalent process
approved by the repository owner.
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PART III
GUIDANCE FOR IMPLEMENTING PARTS I AND II

REQUIREMENTS

INTRODUCTION

100 PURPOSE

Part I establishes requirements for the development
and implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Requirements 1 through 18.
Part II contains additional quality assurance require-

ments for the planning and conduct of specific work activ-
ities under a Quality Assurance Program developed in
accordance with Part I. It is arranged by Subparts.
Part III — this Part — contains guidance for imple-

menting the requirements of Parts I and II. It is arranged
by Subparts. This part contains nonmandatory guidance
on approaches and methods to implement the require-
ments of Parts I and II. Consistent with its intent to
provide nonmandatory guidance, the terms must ,
require, and shall are not used in statements of action
in this Part. Alternative approaches and methods may
be used to satisfy Parts I and II requirements.
Part IV contains guidance for application of NQA-1 and

comparisons of NQA-1with other quality requirements. It
is arranged by Subparts.

200 APPLICABILITY

Application of this Part’s — Part III — guidance may be
achieved by either or both of the following approaches
when implementing Parts I and II requirements:
(a) as content within the Quality Assurance Program

document to provide details relevant to an organization’s
activities
(b) as content in policies, protocols, instructions, and

procedures that establish controls for activities affecting
quality
This Part contains details of provenmethods and activ-

ities to achieve compliance with Parts I and II require-
ments and provides proven principles and practices
thatmaybeused toestablishanefficient andcost-effective
Quality Assurance Program. Part III reflects industry
experience, proven methods of performance, technology
changes and regulatory considerations, and insights into
the intent of theNQACommittee in formulatingParts I and
II requirements. It does not, however, limit the Standard
user from utilizing alternate methods and activities that
can be proven to provide results consistent with Parts I
and II requirements.
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SUBPART 3.1
Guidance for Implementing Part I Requirements

The following 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

100 GENERAL

ThisSubpartprovidesnonmandatoryguidanceonorga-
nization as specified in Requirement 1 of Part I.

200 ORGANIZATIONAL STRUCTURE

In structuring the organization and assigning respon-
sibility, quality assurance should be recognized as an
interdisciplinary function involving many organizational
components and, therefore, should not be regarded as the
sole domain of a single quality assurance group. The
quality assurance group (or groups), however, should
be designated to describe, integrate, and monitor the
agreed-upon quality assurance activities of the various
disciplines and functions.
Quality assurance encompasses many functions and

extends to various levels in all participating organizations,
from the top executive to workers, such as designers,
computer programmers, welders, inspectors, facility
operators, craftsmen, and Auditors, who perform activ-
ities affecting quality.
Different organizational structures may be effective,

depending on the portion of the project or job in
which the implementing organization is involved.

300 BASIC PRINCIPLES

301 Management Functions

Designatedmanagement should have the authority and
responsibility to identify or approve
(a) quality assurance program scope and appropriate

quality levels
(b) characteristics to be verified and acceptance

criteria
(c) actions to resolve quality problems
(d) determination of the validity and disposition of

nonconforming items and services

302 Quality Achievement Functions

Those performing quality achievement functions
should have
(a) means or information, or both, to monitor or check

the quality of their work
(b) authority and responsibility to identify and control

defective work products
(c) responsibility to correct quality problems in their

area of responsibility, whether self-identified or reported
to them by others
(d) freedom to provide or recommend solutions to

quality problems outside their area of responsibility
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SUBPART 3.1-2.1
Implementing Guidance for Part I, Requirement 2: Quality

Assurance Programs

100 GENERAL

This Subpart provides nonmandatory guidance on
Requirement 2 of Part I, Quality Assurance Program.

200 PROGRAM FORMAT

The format of NQA-1 has retained the original eighteen
criteria. Other recently developed quality assurance re-
quirements documents use different formats. One such
format is management, performance, and assessment.
Another format is
(a) program
(b) personnel training and qualification
(c) quality improvement
(d) documents and records
(e) work processes
(f) design
(g) procurement
(h) inspection and acceptance testing
(i) management assessment
(j) independent assessment
Still another format uses twenty elements to describe a

quality assurance program. Regardless of how the re-
quirements are grouped and formatted, the important
success factor is to adequately address all imposed re-
quirements. This Standard does not restrict the develop-
ment of quality assurance programs to the format of
requirements specified herein, provided the technical
contents of the requirements imposed by the organization
invoking this Standard are met.
Frequently, one quality assurance program can be

adapted to satisfy the needs of more than one standard,
or customer. Because of its broad base of requirements,
NQA-1 provides a core program that can be related to
other standards and customer specifications. A relation-
ship matrix can be used to demonstrate programmatic
comparability with other source requirement documents.
Accommodatingmultiple customerneedswithonequality
assurance program has several benefits: consistency of
application to minimize performance errors, minimiza-
tion of training, and process cost effectiveness.

300 PROGRAM DEVELOPMENT

301 Purpose and Scope

The quality assurance program should be developed to
meet customer requirements and user needs. Application
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, and tomeet the intended purpose of
the quality assurance program, customer needs should be
viewed individually and collectively. Customers can be
internal or external to the quality assurance program
applied to the work process. Internal users of the
quality assurance program will have different needs
(i.e., performance) than external customers, who are reci-
pients of the products (i.e., items or services) of the work
process towhich the quality assurance programapplies. A
regulator should be viewed as a customer with a defined
set of requirements and expectations to be met.
The quality assurance program should describe the

organizational structure, functional responsibilities,
authority levels and relationships, and communication
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

The primary reason for establishing a quality assurance
program is to ensure that items and services are devel-
oped and provided for use in compliance with specified
requirements. To achieve this objective, control and veri-
fication measures should be planned, documented, and
implemented at predetermined points throughout the
life cycle of the work process. The program should
provide control from initiation of activities through
their completion.
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The quality assurance program should specify an
orderly and timely sequence for the implementation of
applicable requirements and standards; for example, as
a nuclear project moves through its various stages, activ-
ities affecting quality will change as the type of work
dictates.

400 WORK REQUIREMENTS AND PERFORMANCE

401 Basis and Structure

The structure, graded content, and application of a
quality assurance program should be based on a
defined baseline of requirements to accomplish perfor-
mance objectives. Tasks derived as the step-wise
methods to achieve performance objectives can be logi-
cally collected into a work process to form the basis for
defining work functions. These functions are the building
blocks of an organization framework. Work task relation-
ships are frequently described in work breakdown struc-
ture that relates process requirements, tasks, and work
products and provides the basis for work scheduling,
cost control, and performance measurement.
Each work requirement should be related to a work

task, a work process, and a customer. Progress toward
achieving a work product should be measurable to deter-
mine how effectively work objectives are met.

402 Planning

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, and how
to measure performance and progress.
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
(b) the need for special procedures, work instructions,

controls, processes, equipment, qualifications, or certifi-
cations required to achieve quality requirements
(c) the documentation needed to demonstrate the

quality of the work performed and the items and services
provided for use
(d) the assignment of task and performance responsi-

bilities
(e) the methods to be used to verify conformance with

quality and technical requirements, and program effec-
tiveness

500 WORK PROCESSES

501 Process Management

The input to a work process consists of requirements
and theoutput is aproduct thatmeets those requirements.
Quality assurance is the tool for ensuring that the product
meets specified requirements and should be embedded in
the work process for optimal effectiveness. Being
embedded means that quality assurance is designed
into all aspects of work planning, management, perfor-
mance, validation, verification, documentation, close-
out, and product delivery. Quality assurance provides a
systematic approach for achieving performance objec-
tives.
The quality assurance program should describe the

scope (i.e., breadth and depth) of its application, including
coverage of administrative services, if that is what is
needed to meet customer performance expectations.

502 Graded Approach

Items and services may require varying degrees of
control and verification to ensure compliance with re-
quirements. Some factors that should be considered in
determining appropriate levels of control and verification
are
(a) thehazards associatedwithdoing theworkorusing

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
(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
(h) the difficulty of repair, replacement, or replication

of the items and services

600 TRAINING AND QUALIFICATION

The definition of work requirements, individual work
tasks, and their collection into a work process should be
used to determine the individual and collective training
and qualification needs.
The accumulation of knowledge and skills through

experience is an effective way of becoming proficient
in a work activity. On-the-job training (including
mentoring) is an effective training method and should
be documented as well as classroom training.
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Demonstrated proficiency and consistent performance
are two primary measures of good training and qualifica-
tion practices. Controlling process variability may be a
good indication that the training and qualification prac-
tices are adequate to reach performance objectives.

700 ASSESSMENT OF PERFORMANCE

Work task objectives should be clearly establishedwith
in-process and final acceptance criteria. Progress toward
meeting objectives should be measured against para-
meters that are meaningful to the work process. If
work task and performance objectives, and work respon-
sibilities have been defined, performance measurement
should automatically follow.
Those doing the work should have first-line responsi-

bility for the acceptability of their work. Their managers
should regularly assess work performance.
Management assessments can be continuous measure-

ments of performance or periodic efforts, depending on
the scope of the work and process complexity as well as
risk management considerations.

A clear understanding of hazards and risks of achieving
or not achieving work objectives should be used as the
basis for establishing a management assessment
process, and the nature of that process.
Frequently, a well-developed (and well-coordinated)

management assessment process can be linked to
customer reporting needs to avoid duplicate performance
measurement programs.
Management may choose to use individuals who have

no direct responsibility for accomplishing work tasks or
objectives to assist in the management assessment
process. Assessments can have a process or technical
focus, depending on the nature and scope of the assess-
ment. In either case, the individual performing the assess-
ment shouldhaveassessment skills, andworkprocess and
product/customer understanding to conduct an effective
assessment.
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SUBPART 3.1-2.2
Implementing Guidance for Part I, Requirement 2: Quality

Assurance Programs, Lead Auditor Qualification ð19Þð19Þ

100 GENERAL

This Subpart provides nonmandatory guidance on the
education and experience that may be used for the quali-
fication of Lead Auditors. This Subpart may be used in
conjunction with Requirement 2 of Part I.

200 EDUCATION AND EXPERIENCE

The prospective Lead Auditor should have verifiable
evidence that aminimumof10 credits under the following
score system have been accumulated.

201 Education (4 Credits Maximum)

(a) an associate degree from an accredited institution
(1) score 1 credit
(2) score 2 credits, if the degree is in engineering,

physical sciences, mathematics, or quality assurance
(b) a bachelor’s degree from an accredited institution
(1) score 2 credits
(2) score 3 credits, if the degree is in engineering,

physical sciences, mathematics, or quality assurance
(3) score 1 additional credit for a master’s degree in

engineering, physical sciences, business management, or
quality assurance from an accredited institution

202 Experience (9 Credits Maximum)

(a) Technical experience in engineering, manufac-
turing, construction, operation, or maintenance: score
1 credit for each full year with a maximum of 5 credits
for technical experience.
(b) Specialized technical experience scores 1 to 4 addi-

tional credits as follows:
(1) score 1 additional credit if 2 yr of this experience

have been in the nuclear field
(2) score2additional credits if 2 yrof this experience

have been in quality assurance
(3) score3additional credits if 2 yrof this experience

have been in auditing
(4) score3additional credits if 2 yrof this experience

have been in nuclear quality assurance
(5) score4additional credits if 2 yrof this experience

have been in nuclear quality assurance auditing

203 OtherCredentialsofProfessionalCompetence
(2 Credits Maximum)

For certification of competency in engineering science,
or quality assurance specialties issued and approved by a
state agency or national professional or technical society:
score 2 credits.

204 Rights of Management (2 Credits Maximum)

The Lead Auditor’s employer may grant up to 2 credits
for other performance factors applicable to auditing,
which may not be explicitly called out in this Subpart.
Examples of these factors are leadership, sound judgment,
maturity, analytical ability, tenacity, past performance,
and quality assurance training courses completed or
presented.

300 RECORDS

The sample form shown in Figure 300 is provided for
utilization as a record of Lead Auditor qualification.
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Figure 300 Sample Form for Record of Lead Auditor Qualification
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Figure 300 Sample Form for Record of Lead Auditor Qualification (Cont’d)
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SUBPART 3.1-2.3
Implementing Guidance for Part I, Requirement 2: Quality

Assurance Programs, Inspection and Test Personnel
Qualificationð19Þð19Þ

100 GENERAL

This Subpart provides nonmandatory guidance on the
qualifications and use of inspection and test personnel.
This Subpart may be used in conjunction with
Requirement 2 of Part I. This does not address guidance
for qualification for software testers of Subpart 2.7.

200 FUNCTIONAL QUALIFICATIONS

Three levels of qualification may be utilized depending
on the complexity of the functions involved. The recom-
mendations for each level focus on functional inspection
or test activities, not on organizational position or profes-
sional status.

201 Level I Personnel Capabilities

A Level I inspector or tester should be capable of
performing and documenting the results of inspections
or tests that are required to be performed in accordance
withdocumentedprocedures, acceptance standards, and/
or industry practices as defined in the organization’s
written procedures.

202 Level II Personnel Capabilities

(a) A Level II inspector or tester should have all of the
capabilities of a Level I inspector or tester for the desig-
nated inspection or test activity.
(b) ALevel II inspector or tester should have additional

demonstrated capabilities in
(1) planning inspections and tests
(2) setting up tests, including preparation and setup

of related equipment, as appropriate
(3) supervising or maintaining surveillance over the

inspections and tests
(4) supervising and certifying lower level personnel
(5) evaluating the validity and acceptability of

inspection and test results

203 Level III Personnel Capabilities

(a) A Level III inspector or tester should have all of the
capabilities of a Level II inspector or tester for the desig-
nated inspection or test activity.
(b) In addition, a Level III inspector or tester should be

capable of evaluating the adequacy of specific programs
used to train and certify inspection and test personnel
whose qualifications are covered by this Subpart.

300 EDUCATION AND EXPERIENCE
QUALIFICATIONS

(a) Education and experience should be considered,
including such factors as inspection/test scope,
complexity, or the special natureof theactivity toestablish
reasonable assurance that a person can competently
perform a particular task.
(b) Other factors that may demonstrate capability in a

given inspection or test function include previous perfor-
mance or satisfactory completion of capability testing.
These factors and the basis for their equivalency
should be documented.

301 Level I

(a) Two years of experience related to equivalent
inspection or testing activities; or
(b) High school (or equivalent) diploma plus 6 months

of experience in equivalent inspectionor testing activities;
or
(c) Completionof college/university levelwork leading

to an associate degree from an accredited institution (or
equivalent) in a technical discipline plus 3 months of
experience in equivalent inspection or testing activities.

302 Level II

(a) One year of satisfactory performance as a Level I in
the corresponding inspection or test activity; or
(b) High school (or equivalent) diploma plus 3 years of

experience related to equivalent inspection or testing
activities; or
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(c) Completionof college/university levelwork leading
to an associate degree from an accredited institution (or
equivalent) in a technical discipline plus 1 year of experi-
ence in equivalent inspection or testing activities; or
(d) Completion of a 4-year college degree from an

accredited institution (or equivalent) in a technical disci-
pline plus 6months of experience in equivalent inspection
or testing activities.

303 Level III

(a) Six years of satisfactory performance as a Level II in
the corresponding inspection or test activity; or
(b) High school (or equivalent) diploma plus 10 years

of experience in equivalent inspection or testing activities;
or
(c) High school (or equivalent) diploma plus 8 years of

experience in equivalent inspection or testing activities
with at least 2 years as a Level II and with at least 2
years 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; or
(d) Completion of college/university level work

leading to an associate degree from an accredited institu-
tion (or equivalent) in a technical discipline and 7 years of
experience in equivalent inspection or testing activities
with at least 2 years of this experience associated with
nuclear 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

(e) Completion of a 4-year college degree from an
accredited institution (or equivalent) in a technical disci-
plineplus5yearsof experience inequivalent inspectionor
testing activities with at least 2 years of this experience
associated with nuclear facilities — or, without nuclear
facilities experience, at least sufficient training to be
acquainted with the relevant quality assurance aspects
of a nuclear facility.

400 USE OF INSPECTION AND TEST PERSONNEL

(a) Prior to assigning personnel to perform inspection
and test activities, supervision should determine that the
individuals have the experience or training commensu-
rate with the scope, complexity, or special nature of
the activities.
(b) When a single inspection or test requires imple-

mentation by a team or a group, personnel not yet
meeting the requirements of Part I, Requirement 2,
section 300, may be used in data-taking assignments
or in plant or equipment operation, provided they are
supervised or overseen by a qualified individual.
(c) Appropriate training,whichmay include on-the-job

training, should be conducted as needed to qualify per-
sonnel to perform inspections and tests. The use of per-
sonnelperforming inspectionsand testsduringon-the-job
trainingqualification shouldbeunder theobservationand
supervision of a qualified person, since the verification of
conformance is the responsibility of a qualified person.
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SUBPART 3.1-2.4
Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, Management Assessment of the QA

Program Using Surveillance

100 GENERAL

Requirement 2 of Part I establishes the requirement for
management to regularly assess the adequacy and to
ensure the effective implementation of the quality assur-
ance program. This Subpart provides nonmandatory
guidance on one method that may be used as an
element in meeting this requirement.
Surveillance as used in this Subpart is an assessment

technique that uses observation or monitoring to
provide confidence that ongoing processes and activities
are adequately and effectively performed. Surveillance
can be used effectively to complement the audit,
review, inspection, and test functions. Surveillance may
be used by managers and supervisors as part of their
routine assessment activities to provide timely data on
performance and to identify quality issues before they
have a significant impact on safety and reliability.
Surveillance has the following advantages:
(a) It is flexible, adaptable, and easy to use.
(b) It may be implemented quickly.
(c) It may be applied by line personnel as well as inde-

pendent personnel.
(d) It is adaptable to a broad range of assessments

including item acceptance and diagnostics for determina-
tion of extent and cause of nonconforming issues.
Examples of processes and activities suitable for

surveillance include research and development, design,
procurement, manufacturing, plant operations, modifica-
tions and maintenance, radiological and industrial safety,
safeguards and security, sampling, laboratory, inspection,
testing, calibration, hazardous waste management, mate-
rials management, and environmental management.

200 PLANNING AND SCHEDULING

Planning and scheduling should be used to determine
those processes and activities that would most benefit
from surveillance, when and how frequently it should
be performed, as well as who should perform or lead
it. Surveillance plans may be integrated into the
overall assessment program complementing other
evaluation techniques as deemed useful and appropriate
for the process or activity being covered.

201 Planning

Planning efforts should precede scheduling arrange-
ments to determine what processes, activities, or condi-
tions are important and which prerequisites are needed.
Planning should consider aspects such as regulatory
impact, safety and reliability significance, experience
and previous history, follow-up of previous concerns,
management commitments, line supervisory concerns,
and related industry experience. Industry experience
may be derived from inspection results, industry stan-
dards and information networks. Selection of personnel
to perform a surveillance should also be considered.
Directly related experience is a desirable attribute for
surveillance personnel. Consideration of other scheduled
assessments also should bemade to avoid duplication and
to optimize timing of the surveillance.

202 Scheduling

Scheduling may be flexible and informal to implement
the surveillance plans to coincide with ongoing activities.
When used, schedules may be informally controlled, but
detailed to the extent that opportunities are not missed
and priorities are satisfied. Control of scheduling may be
accomplished by simply indicating themonth inwhich 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 outline may be prepared that describes
what will be observed or monitored including those
actions or attributes to be assessed. The amount of
detail in an outline should be commensurate with
aspects such as the knowledge and experience of the per-
sonnel performing the surveillance and the complexity or
uniqueness of the process or activity. The outline may be
used as a tool to guide personnel through the surveillance
and to ensure that the purpose or objective is accom-
plished. The extent of the surveillance and related
preparation should be consistent with its purpose and

PART III, SUBPART 3.1-2.4 ASME NQA-1–2019

124

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


the importance of the processes and activities being
observed.
Each surveillance should have a purpose or objective.

Familiarization with management expectations,
governing procedures, specifications and other policy
documents is desirable. The governing resource docu-
ments may include drawings, procedures, supplier
manuals, system descriptions, license commitments,
codes and standards, controls, research and experiment
guidelines, as well as industry publications. Reports from
other assessments, both internal and industrywide,
should be considered. Additionally, reports that
provide performance indicators, status, trends, and
histories may also be useful.
Methods of surveillance should also be consideredwith

preference given to direct observation of performance.
Direct observation may be augmented by discussions
withpersonnel, observationof results, andreviewofdocu-
ments.
Other preparation considerations may include the

following:
(a) surveillance commencement date to coincide with

performance of the process or activity
(b) need for additional assistance to include subject

matter experts who can make accurate and meaningful
assessments of performance
(c) orientation of surveillance personnel not yet

familiar with the performance of surveillances by clari-
fying the reporting processes and the need to pursue iden-
tified concerns
(d) the need for observing processes and activities of

groups performing the activity during all work periods
(e) generic attributes that apply to many or all surveil-

lances but that are not specifically outlined in each plan

400 PERFORMANCE

401 Notification

Prior to the surveillance, contact should be made with
cognizant management or supervision of the area,
process, or activity to be covered to discuss the
planned scope and duration of the surveillance.

402 Conduct of Surveillance

402.1 Surveillance personnel should use the following
guidelines, as appropriate:
(a) Allowobservedprocesses andactivities to continue

without interference unless it is apparent that immediate
corrective or preventive action is necessary in accordance
with governing procedures.
(b) Prior to starting the surveillance, develop a clear

understanding of the scope of the surveillance, the
safety and reliability aspects of the work scope, the re-
quirements and rules applicable to the work to be
observed, and the communication and reporting agree-

ments made with the organization responsible for
performing the work.
(c) Inform personnel responsible for the activity or

process why the surveillance is being conducted, the
scope of the surveillance, communication and reporting
agreements, the authority of the person performing the
surveillance (particularly in the area of Stop Work),
and that notes of observations will be recorded as neces-
sary.
(d) Commence the surveillance, when practical, at the

prejob briefing stage or early stage of research and devel-
opment,when the fundamental bases for theensuingwork
are established and communicated. This provides the
opportunity to confirm that all personnel involved under-
stand thework, their roles, the risks, interfaces, andprepa-
redness by having the correct tools, apparatus, and
paperwork to accomplish the work.
(e) Use checklists in addition to the surveillanceoutline

when theywill enhance the surveillance effort. However, a
checklist oroutline shouldnotpreclude theopportunity to
observe an unanticipated or unexpected event that may
have the potential to yield exceptional performance data.
Nor should the checklist prevent the immediate follow-up
of an important or significant observation or concern.
(f) Record observations for reference and follow-up.
(g) Pursue concerns and deficiencies sufficiently to

characterize the nature and extent of each.
(h) Exercise care in keeping facts separated from

opinions or judgments. Where possible, confirmation of
observations or perceptions should be sought prior to
forming conclusions. This may be achieved through
nondisruptive inquiries of personnel involved in the
activity or by review of results.
(i) Offer to review observations with the personnel

involved at the end of the surveillance, noting the
observed strengths, weaknesses, and recommendations
for improvements. Indicate if formal corrective action
is being considered and invite comments and questions.
Finally, express appreciation for cooperation demon-
strated during the surveillance.

402.2 Surveillances should consider the following, as
appropriate:
(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, overheadwork,
unsecured ladders or scaffolding, dangerous apparatus or
tools, hot or cold surfaces or liquids, compressed gases,
unguarded rotating equipment, and general house-
keeping.

(2) the application of barriers, such as isolations,
tags, clearances, warning signs, locked or roped-off
areas, and segregation of nonconforming materials.

(3) the condition of facilities, such as cleanliness,
ventilation, temperature, area alarms, public-address
system, availability of protective and emergency
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equipment, and current statusof testing for fire protection
and lifting equipment.

(4) theavailability anduseof appropriate equipment
and materials, such as apparatus and tools, calibrated
tools andmeasuring and test equipment and instruments,
shelf life, labeling and traceability of raw materials and
samples.

(5) the availability anduseofdocumentation, suchas
current reference documents, instructions, procedures,
drawings, specifications and documentation required
to authorize work or to record key results or data.

(6) Personnel. If not evaluated earlier under
para. 402.1(d) of this Subpart, note such things as

(-a) supervisory involvement
(-b) worker preparedness and understanding of

assigned tasks and associated risks
(-c) skills and expertise available
(-d) communications

(b) As the surveillance progresses
(1) the performance of the personnel conducting

work and inspection should be observed. Some aspects
that may be evaluated include

(-a) communications with supervision and
supporting organizations

(-b) how accountability is established
(-c) adherence to rules and procedures
(-d) use of tools, apparatus, and equipment
(-e) handling of problems or unexpected events
(-f) inspection activities performed to verify that

materials, parts, and components meet specifications
(2) the adequacy of procedures, specifications, and

work instructions should be assessed.
(3) the adequacy of process controls used for activ-

ities that cannot be clearly delineated in procedures
should be assessed. Controls for tests and experiments
should support and validate a researcher’s results and
conclusions and provide sufficient data for replication
and peer reviews when required. Controls during devel-
opment,whichareapplied to the fabrication, construction,
test, and operation of prototypes and test rigs, should
support and validate the results and provide reliable
data for subsequent production-line activities.
(c) On completion of the surveillance
(1) the observations should be evaluated by the indi-

vidualwhoperformed the surveillancewith theassistance
of cognizant personnel if necessary to assess their validity,
importance and significance, and impact onquality, safety,
and reliability both individually and collectively.

(2) care should be taken to identify trends and
isolated incidents that may have generic implications
so that they may be appropriately followed up.

(3) consideration should also be given to reviewing
other surveillances of similar work activities for identifi-
cation of trends. This evaluation may identify conditions
adverse to quality, nonconforming items, and quality
program inadequacies. These should be processed in
accordance with applicable corrective action procedures.

(4) observed strengths and positive trends should
also be identified.

(5) issues not included in the above considerations,
such as industrial safety, cost effectiveness, and process
efficiency, should also be identified.

500 REPORTING AND COMMUNICATION

Reporting and communication may take many forms
within the organization. The following elements should
be considered:
(a) reaching agreement on communicating results

during surveillance
(b) providing immediate verbal feedback concerning

strengths and weaknesses to first-line supervisors,
managers, and workers, as appropriate
(c) notifying appropriate personnel of conditions

adverse to quality in accordance with governing proce-
dures

600 RESOLUTION OF ISSUES

601 Response to Surveillance Reports

Responses to identified issues should be made in a
timely manner, with consideration given to the impor-
tance of the issue. When an issue is not understood, it
should be discussed with responsible individuals and
mutually agreed upon or escalated in accordance with
governing procedures.
Issues should be resolved at the lowest level that can

effectively resolve the concern and that has the authority
to implement a resolution.

602 Follow-Up

Follow-up of important issues should be initiated as
necessary to confirm their satisfactory resolution.
Results fromsurveillances should beprovided as inputs

to existing corrective action, trending, or quality improve-
ment programs in accordancewith governing procedures.
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SUBPART 3.1-3.1
ImplementingGuidance forPart I, Requirement 3:DesignControl

100 GENERAL

This Subpart provides nonmandatory guidance on
design control as specified in Requirement 3 of Part I.
Some factors to be considered in establishing the design

control measures may include the following:
(a) nature of the organization, such as the facility

Owner(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-

mental, or standard design
(d) nature of design activity, such as conceptual, pre-

liminary, detailed design, field engineering, or modifica-
tions to operating facilities
(e) nature of interaction between design, operation,

and construction activities
(f) the effect of design change implementation on the

safe operation of the facility
(g) nature of analysis, such as analysis supporting the

design or predictive analysis of an existing design

200 DESIGN INPUT

Design inputs include many characteristics and func-
tions of an item or system. These inputs vary depending
on the 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) performance requirements such as capacity, rating,

and system output
(c) regulatory requirements, and commitments or

responses to federal, state, and local regulations. For
example, these may include, but are not limited to

(1) safety analysis report
(2) NRC’s Safety EvaluationReport and 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

(9) commitments in correspondence with NRC
(d) codes and standards. For example, these 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 societies or organizations
(e) design conditions such as pressure, temperature,

flow, fluid chemistry, and voltage
(f) loads such as seismic, wind, thermal, and dynamic;

the cumulative effect of design changes on the analytical
design basis, e.g., the addition of a load to an existing wall
or the addition of an instrument to a cabinet
(g) environmental conditions anticipated during

storage, construction, operation, and accident conditions,
such as pressure, temperature, humidity, corrosiveness,
site elevation, wind direction, exposure to weather,
flooding, nuclear radiation, electromagnetic radiation,
and duration of exposure; qualification test requirements;
shelf or service life limitations
(h) interface requirements including definition of the

functional and physical interfaces involving structures,
systems, and components

(1) the effect on existing plant equipment capability,
such as DC battery loads, AC bus capacity, available stored
water inventory, service instrument air 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 unimplemented design

changes to specify any required sequence for implemen-
tation

(5) compatibility with technical specification re-
quirements
(i) material requirements including such items as

compatibility, electrical insulation properties, protective
coating, and corrosion resistance
(j) mechanical requirements such as vibration, stress,

shock, and reaction forces
(k) structural requirements covering such items as

equipment foundations and pipe supports
(l) 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 system (loading, seismic capability, and capac-
ity limitations)
(o) layout and arrangement requirements
(p) operational requirements under various condi-

tions, such as startup, normal operation, shutdown, main-
tenance, abnormal or emergency operation, special or
infrequent operation including installation of design
changes, and the effect of system interaction
(q) instrumentation and control requirements

including indicating instruments, controls, and alarms
required for operation, testing, and maintenance, other
requirements such as the type of instrument, installed
spares, range of measurement, location of indication,
and set point determination are included
(r) security requirements to include access and admin-

istrative control requirements and systemdesign require-
ments including redundancy, power supplies, support
system requirements, emergency operational modes,
and personnel accountability
(s) redundancy, diversity, and separation require-

ments of structures, systems, and components
(t) failure effects requirements of structures, systems,

and components including a definition of those events and
accidents that they must be designed to withstand
(u) test requirements including preoperational and

subsequent periodic tests and the conditions under
which they will be performed
(v) accessibility, maintenance, repair, and preservice

and inservice inspection requirements for the facility
including the conditions under which these will be
performed
(w) personnel requirements and limitations including

the qualification and number of personnel available for
operation,maintenance, testing and inspection, and radia-
tion exposures to the public and facility personnel
(x) transportability requirements such as size and

shipping weight, limitation, and I.C.C. regulations
(y) fire protection or resistance requirements
(1) safe shutdown analyses, the introduction of safe

shutdown equipment into fire areas
(2) routing of piping and electrical cables and the

necessity for cable fireproofing and/or fire stops
(3) fire detection and fire suppression capability
(4) fire barrier capability including fire door instal-

lation
(5) fire dampers
(6) access to firefighting and emergency equipment

(7) use of noncombustible materials
(8) introducing combustiblematerials 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

suitable for application
(cc) safety requirements for preventing personnel

injury including such itemsas radiation safety,minimizing
radiation exposure to personnel, criticality safety,
restricting the use of dangerous materials, escape provi-
sions fromenclosures, andgroundingof electrical systems
(dd) quality and quality assurance requirements
(ee) reliability requirements of structures, systems,

and components including their interactions, which
may impair functions important to safety
(ff) interface requirements between equipment and

operation and maintenance personnel
(gg) requirements for criticality control and account-

ability of nuclear materials
(hh) load path requirements for installation, removal,

andrepairof equipmentandreplacementofmajor compo-
nents
(ii) qualification test requirements

300 DESIGN PROCESS

The design activitiesmay be prescribed in job specifica-
tions, work instructions, planning sheets, procedure
manuals, test procedures, or any other typed or
written form that provides adequate control and
permits reviewing, checking, or verifying the results of
the activity.
(a) Subjects normally covered by procedures for the

preparationandcontrol ofdrawings include the following:
(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 copies
(9) revisions
(10) as-built drawings
(11) control of computer-aided design and engi-

neering tools
(b) Subjects normally covered by procedures for the

preparation and control of specifications and other
design documents include the following:

(1) format requirements
(2) identification system
(3) review and approval requirements
(4) issuance and distribution
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(5) revisions
(6) indication of status
(7) storage and control of originals or master copies

(c) Design documents should include information that
may subsequently be needed to support facility opera-
tions such as

(1) control room operations
(2) maintenance
(3) spare and replacement parts
(4) environmental qualification of equipment
(5) outage planning and scheduling
(6) safety evaluations
(7) facility modifications
(8) personnel training and qualification

400 DESIGN ANALYSIS

Design analysis should be performed in a planned,
controlled, and documented manner. Design analysis
should identify the purpose, methods, assumptions,
design inputs, references, units used, and any restrictions
or limitations on the use of the results. Calculations should
be identifiable by subject (including structure, system, or
component to which the calculation applies), originator,
reviewer, and dates or by other data such that calculations
are retrievable.

401 Use of Computer Programs

When a computer program is used in a design analysis,
the correctness of the computer-generated resultsmay be
demonstrated in either of the following two ways:
(a) Case (1): by virtue of the program’s acceptance

testing and configuration management in its as-installed
configuration (i.e., it is controlled) in accordance with the
applicable requirements of NQA-1, Parts I and II prior to
use, or
(b) Case (2):byapplyingaknown trustworthymeans to

independently verify the computer-generated results
with the design analysis for each application of the
c o m p u t e r p r o g r a m , i n a c c o r d a n c e w i t h
Part I, Requirement 3, section 500
These two cases are further clarified below. Addition-

ally, in either case, it is advisable to have a properly qual-
ified person assess the reasonableness of the results in
light of the analyzed conditions.
Computer programs that are used to preprocess input

or postprocess output (such as scripts that are written in
macro languages, such as Microsoft VBA, Python, and the
command shell) used in a design analysis are subject to
these same requirements.

401.1ð19Þ Case (1): Acceptance of Computer Programs by
Applying the Applicable Parts I and II 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
appliedmathematicalmodelwithindefined limits for each
parameter employed [i.e., Requirement 3, para. 401(a)].
(b) Theappliedmathematicalmodel hasbeen shown to

produce a valid solution to the physical problem asso-
c i a t ed w i th the par t i cu l a r app l i c a t i on [ i . e . ,
Requirement 3, para. 401(b)].
(c) The design analysis uses the computer program in a

manner consistentwith the scopeof its acceptance testing.
(d) The computer program’s acceptance testing was

performed in accordance with Subpart 2.7, para. 404
and, if applicable, Subpart 2.14.
(e) The computer program ismaintained under config-

uration management in its as-installed configuration in
accordance with Subpart 2.7, para. 203.
(f) The design analysis uses the computer program in a

controlled environment equivalent (i.e., with an identical
configuration item list) to that in which it was tested.
When all of the above conditions aremet, a reference to

the computer program’s configuration management and
acceptance testing record should be sufficient to justify its
use in the analysis. Acceptance testing performed during
either NQA-1 compliant software development or
computer program commercial grade dedication
processes may be used to satisfy the requirements of
Part I, Requirement 3, paras. 401(a) and (b).
For computer programs that are developed under a QA

program compliant with NQA-1 Parts I and II, verification
and validation performed during the computer program’s
development should demonstrate its acceptability in
accordance with Requirement 3, para. 401(a) within
defined limits foreachparameteremployed.Forcomputer
programs acquired as commercial-grade, activities
performed during the dedication process, including docu-
mented technical evaluations and acceptance activities,
should provide evidence that the computer program
correctly performswithin its defined limits in accordance
with Requirement 3, para. 401(a).
For each computer program either developed under an

NQA-1 compliant program or procured as commercial-
grade, acceptance activities must show that the applied
mathematical model produces a valid solution to the
p h y s i c a l p r o b l e m i n a c c o r d a n c e w i t h
Requirement 3, para. 401(b). This may be performed
through literature searches, textbook references, qualifi-
cation testing, comparison of computer program results
against a reliable reference such as alternate mathema-
tical model results or physical system measurements,
or other such methods that provide assurance that the
applied mathematical model in the computer program
is appropriate for the physical problem being analyzed.
A spreadsheet calculation may be considered an

accepted and controlled computer program if, in addition
to satisfying the criteria specified above, all of the cells that
contain formulas are locked and password-protected to
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prevent changes. Only the input parameter cells should
allow user input.

401.2ð19Þ 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-
dent of the unproven computer program and
demonstrated to be technically correct in accordance
with Requirement 3, paras. 401(a) and (b).
It is not sufficient to compare the results with those of

another computer program that has not undergone accep-
tance testing (i.e., is unproven) or is not properly main-
tained under configuration management. The reference
against which the results are verified is justified by
good engineering practice, such as hand calculations,
measurements taken on a physical system similar to
that being modeled, or another computer program that
has been properly accepted for such use and controlled
[i.e., a computer program that meets all of the require-
ments listed for Case (1)].
The verification methodology is shown to produce

correct solutions for the applied mathematical model
within defined limits for each parameter employed
[i.e., Requirement 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.,
Requirement 3, para. 401(b)]. Such independent verifica-
tion of results for a particular design analysis should
satisfy the computer program verification requirement
in Requirement 3, para. 402(e) for the current verified
design analysis only; it is not sufficient evidence to
qualify the computer program for use in other design
analyses.
In addition to the above, the verification of a spread-

sheet calculation should include confirmation that the
mathematical model’s formulas are properly represented
in the spreadsheet’s symbology and that the correct cell
references are incorporated into each instance of each
formula.
The software requirements in Subpart 2.7 of Part II are

optional for computer programs whose results are veri-
fied with the design analysis for each application.

401.3 Changes to Computer Code or Defined Limits.
Where changes to a previously accepted computer
program are performed, the new version requires verifi-
cation in accordance with Requirement 3, para 401.
Any use of an accepted and controlled computer

program beyond the limits previously verified must be
justified, either by performing additional acceptance
testing, as in Case (1), for the newly defined limits or

by independently verifying, as in Case (2), all results
that could be affected by such usage. Justification
shouldbeprovided for judginganyresults tobeunaffected
by the out-of-scope usage.

401.4 Documentation. Documentation of the
computer program verification activities described
above should be in accordance with Requirement 3,
para. 402 of Part I.
Table 401.4 summarizes the acceptability of methods

that may be used to meet the requirements of
Requirement 3, paras. 401(a) and (b) for each of five
hypothetical scenarios.

500 DESIGN VERIFICATION

Thepurpose 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
competent, they are not verifying their own work, and
they have access to the necessary design information.
Design verification for some designs or specific design

features may be achieved by suitable qualification testing
of a prototype or initial production unit.
Qualification testing may be used in combination with

other verification methods. For example, it may be most
effective to verify that an instrumentation cabinet is
designed to withstand the maximum earthquake-
caused vibratory motions by actually subjecting the
cabinet and its associated components to shaker tests
that correspond to these vibratory motions. The
shaker tests will not, however, verify that the circuitry
is designed correctly or that the component in the
cabinet will perform its intended function. Other tests
or verification means are required to confirm that
remaining design functions are adequately performed
by the instrumentation and that those components
perform the intended functions under the varying condi-
tions to which they are subjected.
If qualification testing indicates that modifications to

the item are necessary to obtain acceptable performance,
the modification should be documented and the item
modified and retested or otherwise verified to ensure
satisfactory performance.

600 CHANGE CONTROL

Design documents should be maintained current to
ensure their availability to support facility design,
construction, and operation. However, design changes
may be approved without revision to the affected docu-
ment(s). When this occurs, procedures should be estab-
lished to ensure that a determination of the final design or
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as-built condition can be made, consistent with the user’s
needs. Since not all affected documents require revision,
procedures should identify those design documents that
are subject to revision. Measures may include, but are not
limited to, imposing a time limit for updating the affected
document(s), limiting the number of design changes
allowed to accumulate prior to revising the 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.
Proposed modifications, alterations, and changes may
overlap and may not be installed in the sequence that
they were designed; therefore, it is incumbent upon
the design organization and plant/facility Owner to
control approved (but not installed) design changes to
ensure that changes do not conflict with each other.
Where modifications, alterations, or changes must be
installed in a particular sequence, the sequence should
be specified. Partial installation of design changes

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.

700 ð19ÞUSE OF REVERSE-ENGINEERING
TECHNIQUES

Reverse-engineering techniques involveexaminationof
an itemaswell as reviewandanalysis of informationavail-
able about the item’s design, its design functions, and
interfaces to enable manufacture (or otherwise facilitate
acquisition) of a replacement item. Risk is inherent in the
application of reverse-engineering techniques as they are
applied in situations where complete, original design
information is not available. Subjecting reverse-engi-
neered replacement items to the same design control
measures as other replacement items will mitigate

Table 401.4ð19Þ 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

Requirement3, paras. 401(a) and (b)
through prior acceptance testing for
design analyses within the
acceptance testing scope.

2 Case (2) Design review No Does not satisfy Case (1) or Case (2).
The appropriate design inputs may
be verified; however, a trustworthy
method has not been used to verify
results. Additional method required
to verify correct solutions for the
applied mathematical model and
physical problem.

3 Case (2) Alternate calculation: another
computer program that has had the
appropriate requirements of Parts I
and II applied prior to use

Yes Satisfies Case (2) and meets
Requirement3, paras. 401(a) and (b)
through the verification method for
the current verified design analysis.

4 Case (2) Alternate calculation: hand calculation Yes Satisfies Case (2) and meets
Requirement3, paras. 401(a) and (b)
through the verification method for
the current verified design analysis,
provided that the hand calculation
verifies the applicability of its
mathematical model to the physical
problem through textbook
references, literature searches, or
other reliable methods.

5 Case (2) Qualification testing Yes Satisfies Case (2) and meets
Requirement3, paras. 401(a) and (b)
through the verification method for
the current verified design analysis.
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risk. An evaluation of an item’s design should be
performed based on the application of reverse-engi-
neering techniques to establish confidence that the
design supports known functions, in-situ conditions,
and interfaces. Activities sufficient to demonstrate func-
tionality of a design based on reverse-engineering should
be planned, documented, and completed. The operator of
the nuclear facility in which the reverse-engineered re-
placement item will be installed is responsible for
providing pertinent information to the reverse-engi-
neering entity such as in-situ environmental conditions,
over/under voltage conditions, etc. See section 1000 for
guidance.

800 INTERFACE CONTROL

During the construction and operational phases, atten-
tion should be given to defining and controlling the design
interfaces between organizations participating in design
changes/modifications and to defining the responsibility
for the overall control of the design. The responsibility for
the design of the facility should be divided in a way that is
suited to the individual capabilities of the participating
organizationsand the statusof constructionoroperations.
Participating organizations may include
(a) Owner’s design organization
(b) construction engineering group
(c) operating organization
(d) architect engineer
(e) reactor manufacturer (NSSS)
(f) equipment design
(g) other design contractor
The documentation of the assignment of design respon-

sibilities may be accomplished in procedures, internal or
external correspondence, contracts, or other suitable
documents.

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 othermeasure forupdating, and
the identification of those documents that are to become
lifetime or nonpermanent records. As-built documents
may include documents such as the following:
(a) drawings required for facility operation
(b) modification packages
(c) manufacturer operation and maintenance instruc-

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 approved design should be readily

available to the participating design organization(s). In
addition, for the operation phase, the as-built configura-
tion and the status of modifications being implemented
should be readily available to the operating organization.

1000 ð19ÞREFERENCE

EPRI Technical Report 3002011678, Guidance for the Use
of Reverse-Engineering Techniques: Revision 1 to EPRI
TR-107372, May 2018

Publisher: Electric Power Research Institute (EPRI), 3420
Hillview Avenue, Palo Alto, CA 94304 (www.epri.com)
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SUBPART 3.1-4.1
Implementing Guidance for Part I, Requirement 4: Procurement

Document Control

100 GENERAL

This Subpart provides nonmandatory guidance on
controlling quality assurance requirements in procure-
ment documents as specified in Requirement 4 of Part I.

200 PROCUREMENT DOCUMENT REVIEW

The review of procurement documents should be
performed as early in the document preparation as prac-
ticable. Technical and quality assurance reviews should
normally be performed on the procurement documents
prior to issuance for bid.
Prior to contract award, reviews of changes made

resulting from bid evaluations or negotiations should
include consideration of the following:
(a) applicable provisions described in Part I,

Requirement 4, section 200
(b) determination of any additional or modified design

criteria
(c) analysis of exceptions or changes requested or

specified by the bidder and determination of the
effects suchchangesmayhaveon the intentof theprocure-
ment documents or quality of the item or service to be
furnished
Documentation of reviews performed should provide

objective evidence of satisfactory accomplishment of
such reviews prior to contract award.

300 TYPICAL SCOPE OF PROCUREMENT EFFORT

The complexity of a nuclear facility dictates the need for
a multitude of tasks that should be performed during
various phases of design, construction, testing, and opera-
tions. One of the major tasks is the procurement of items
and services. Each major phase involves a procurement
effort that should be responsive to the special needs of
that phase and that should provide items and services
that meet code, regulatory, and special requirements.
Examples of the items and services procured during
these phases are given in paras. 301 and 302 of this
Subpart.

301 Design, Construction, and Testing Phases

The following are examples of the items and services
provided during design, construction, and testing phases:
(a) design and engineering services
(b) site investigations, such as those required to deter-

mine the engineering requirements for the structure (i.e.,
soil investigation, environmental studies, both field work
and laboratory effort)
(c) long-lead items such as the nuclear steam supply,

process equipment, including major equipment fabrica-
tion and test, and high-level waste storage tanks
(d) construction of the main structure of the facility,

including structural steel erection and concrete produc-
tion and placement
(e) specific site erection and installation tasks, such as

piping and mechanical and electrical equipment
(f) services for nondestructive examination and

required laboratory tests
(g) hardware, such as valves, piping, tanks, andmiscel-

laneous hardware
(h) software, such as development of facility operating

procedures, technical manuals, and computer codes
(i) services of various consultants to assist in setting up

management systems (i.e., quality assurance programand
operator training)
(j) preoperational and start-up tests
(k) baseline inspection equipment or services

302 Operational Phase

The following are examples of the items and services
provided during operational phases:
(a) fuel, equipment, and services for power plant

fueling operations; special fuel grapples and cask
yokes at reprocessing plants, fuel components, and subas-
semblies at fuel fabrication plants; chemicals used in fuel
processing and reprocessing cycles; special packaging for
nuclear materials, radioactive products, and radioactive
by-products
(b) in-service inspection equipment or services
(c) items and services for facility maintenance, modi-

fications, or changes
(d) special services such as environmental monitoring,

radioactive waste disposal, and facility decontamination
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The examples given in paras. 301 and 302(a) through
(d)of this Subpart arenotmeant tobeall inclusivebutonly
indicative of the wide variety of procurements for the
above phases. Similarly, it should be realized that the
phases and types of procurements listed above are not
distinct in scope and timing and that theremay be consid-
erable overlap depending upon the needs of a particular
situation.

400 CATEGORIZATION OF PROCUREMENT
ACTIONS

The types of procurements listed in para. 302 of this
Subpart may also be categorized in terms of what is
supplied by the Supplier, i.e., hardware, services, installa-
tion, and total system supply or combinations thereof.
Such a categorization, wherein the procurement efforts
are grouped by what is supplied, can be of assistance
in identifying the logical steps that should be performed
in properly specifying the quality assurance requirements
in the procurement documents. For example, the procure-
ment of services, such as for soil investigations or pipe
stress calculations, 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 quality assurance requirements should be compa-
tiblewith the particular type of itemor 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
in selected phases of development. The factors that deter-
mine the extent of a quality assurance effort are specified
in paras. 501 through 505 of this Subpart.

501 Importance of Malfunction or Failure of the
Item to Plant Safety

Each item 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
procurement document. This safety determination should
be made by the engineering staff of the appropriate orga-
nization having primary responsibility for specifying the
design requirements for the item.

502 Complexity or Uniqueness of the Item

In developing specific quality assurance requirements
for aparticular item, complexity anduniqueness shouldbe
considered.

502.1 The extent of controls needed to ensure the
quality of those characteristics that are necessary for
proper functioning and long-term performance may
depend heavily upon the complexity of the item, the

margin of safety incorporated into its design, and the
industry experience, or lack thereof, in accomplishing
the quality-related activity. If a design effort is required
to develop the item or accomplish the activity, design
quality assurance requirements should be included in
the procurement document.

502.2 Items that require a complex manufacturing
plan may require extensive control over important char-
acteristics. The control over important characteristics
should extend beyond the manufacturing phase when
it is necessary to preclude damage to those characteristics
during packaging, shipping, handling, and storage.

502.3 In determining the extent of quality assurance to
be applied, past experience in the development of similar
items should be considered. An item being developed for
the first time will probably require much more control
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 use of
special processes such as awelding, nondestructive exam-
ination, passivation, brazing and soldering, hardness and
tensile testing, protective coating, and heat treatment.

503.2 Special processes may also include certain in-
process operations such as chemical batch process,
plating operating, and electric insulation impregnation.
These processes should be accomplished under specially
controlled conditions. Controlled conditions include the
use of appropriate equipment, suitable environmental
conditions, definitive procedures, qualified personnel,
and assurance that prerequisites have been satisfied.

504 Degree to Which Functional Compliance Can
Be Demonstrated by Inspection and Test

It may be possible to demonstrate the quality of certain
characteristics of an item by an appropriate inspection or
test. In such cases, the in-process control effort may be
reduced if any appropriate inspection and test will be
sufficient to provide assurance of quality. A limiting
case is an end-product test that can properly assess
the degrees of compliance to quality requirements,
thereby eliminating the need for in-process control.

505 QualityHistoryandDegreeof 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, thequality assuranceprogrammaybe tailored to
reflect this satisfactory performance history. Conversely,
if certain characteristics are determined to be unsatisfac-
tory based upon operational data, additional quality
assurance effortmaybe required to correct thesedeficien-
cies.
The general logic considerations outlined above should

be applied for each procurement action. If all or most of
these considerations apply to a particular action, the
overall method of para. 700(a) of this Subpart should
be applied in specifying the quality assurance require-
ments in the procedure document. However, if these
considerations have only limited applicability to a parti-
cular procurement action, the unique order method of
para. 700(b) of this Subpart may be used to specify
the quality assurance requirements of the procurement
document.

600 LOGIC CHART

Figure 600 provides a pictorial illustration of the logic
processdescribed insection500of this Subpart. This chart
illustrates an example for procurement of hardware items
only; however, a similar logic flow can also be used for
other types of procurements such as design, inspection,
test, and installation services or total system supply. It
should be noted that this chart is provided for guidance
and illustration only, and does not necessarily present all
considerations that have to be made for this type of
procurement.

700 METHODS OF SPECIFYING QUALITY
ASSURANCE PROGRAM REQUIREMENTS

There are various ways in which the Purchaser can
specify and obtain suitable Supplier quality assurance
program requirements. Two of the most prevalent
methods are as follows:
(a) Overall Method. The Purchaser may incorporate

into the procurement documents a complete quality
assurance program standard, such as Part I, and
require the Supplier to apply the requirements of the
quality assurance standard as appropriate to the items
or services being procured.
(b) Unique Order Method. The Purchaser may incorpo-

rate into the procurement documents selected portions of
a quality assurance standard, such as Part I, that are
unique to the items or services being procured. For
example, when the Purchaser’s order is limited to
design work only, Requirements 1, 2, 3, 5, 6, 16, 17,
and 18 of Part I could be applied.

701 Example of Specifying the Overall Method

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
amajorprimary coolantpumporvalve,which requires the
Supplier to design, manufacture, inspect, and test the
equipment in accordance with the Purchaser’s engi-
neering specification.
EXAMPLE: For the example given inpara. 701of this Subpart, the
overall method could be used to specify the quality assurance
program required of the Supplier by use of the provisions given
in (a) through (f) of this Example.

(a) The Supplier shall establish and maintain a quality assur-
ance program conforming to this Standard.
(b) This Standard is applicable only to the extent that the

Purchaser’s order requireswork that is governedby the sections
and elements. For example, when the Purchaser’s order does not
require design work of the Supplier, the requirements of
Requirement 3 of Part I do not apply.
(c) The Supplier shall document a quality assurance program

sufficient to conform to the applicable requirements of Parts I
and II and to the Purchaser’s technical and administrative re-
quirements contained in the purchase order and referenced
documents.
(d) The Supplier shall submit a description of their quality

assurance program (QAP) to the Purchaser with the Supplier’s
bid response for thePurchaser’s review. If the Supplier’s descrip-
tion of their QAP has been previously submitted, the Supplier
shall update it or submit a statement that the QAP has not
changed since the last evaluation. A thirdparty (e.g., ASME) certi-
ficate recognizing a supplier’s NQA-1 QAP may be used upon
evaluation that it satisfies the NQA-1 requirement for having
a documented QAP description. Where the Supplier holds a
valid Certificate of Authorization for ASME Boiler and Pressure
Vessel Code Section III, the Supplier’s ASME Quality Assurance
Manual containing a copy of the Certificate of Authorizationmay
be submitted to satisfy the requirements for a documented QAP
description. The Supplier’s ASME Code Section III QAP should be
supplemented toextend theQAPrequirements tootheractivities
not covered by the Code as necessary to satisfy the Purchaser’s
procurement requirements.
(e) The Purchaser shall evaluate the QAP of the successful

bidder, including consideration of any relevant third party certi-
fication that may claim compliance with quality and technical
requirements, and provide comments if modifications are
required. The Supplier should resolve thePurchaser’s comments
and implement themprior to the start of anyworkaffectedby the
comments. Subsequent changes to the Supplier’s QAP shall be
subject to the same degree of Purchaser control.
(f) The Supplier shall identify and pass on to the subtier

Suppliers all applicable quality assurance program require-
ments.
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Figure 600 Logic Chart for Determining Appropriate Quality Requirements
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702 Example of Specifying the Unique Order
Method

For procurement actions where the scope of work
requires only limited, even though specialized, skills
and facilities to be furnished by the Supplier, only part
of the requirements of Part I may apply to the item or
service being purchased.
EXAMPLE: An example of the scope of work described in
para. 702 of this Subpart might be as in (a) through (d) of
this Example.

(a) Perform an independent design review of the following:
(1) the equipment described by the drawings and specifi-

cations referenced in this purchase order
(2) the equipment design and stress calculations submitted

with this purchase order

(b) Establish a procedure and technique and conduct, subject
to the Purchaser’s approval, an experimental test to determine
stress levels at representative locations of the equipment under
conditions corresponding to 100% system design pressure and
coolant temperature of 100°F through 200°F. The Purchaserwill
provide the Supplier with the equipment to be tested.
(c) Prepare a complete report describing thework performed

in (a) and (b)of thisExample.The report shouldconfirmwhether
the equipment meets the specified design requirements and
make recommendations as to further investigations or design
requirements considered necessary.
(d) For the above example, the unique ordermethod could be

used to specify the quality assurance program required of the
Supplier by use of provisions given in (1) through (5) below.

(1) TheSupplier shall establishandmaintainadocumented
quality assurance program conforming to the Requirements of
Part I that 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
11 Test Control
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 assurance

program description to the Purchaser with the Supplier’s bid
response for the Purchaser’s review. If the Supplier’s quality
assurance program description has been previously submitted,
the Supplier shall update it or submit a statement that the quality
assurance program has not changed since the last evaluation.

(3) The Purchaser shall evaluate the program of the
successful bidder and will provide comments if changes or
supplements are required.TheSupplier shall resolve thePurcha-
ser’s comments and implement them prior to the start of any
work affected by the comments.

(4) The Supplier shall, during the performance of the order,
submit all proposed changes of his quality assurance program to
thePurchaser for informationprior to implementing the changes
to the Purchaser’s order.

(5) The Supplier shall identify and pass on to the Supplier’s
subtier Suppliers all applicable quality assurance program re-
quirements.
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SUBPART 3.1-7.1
Implementing Guidance for Part I, Requirement 7: Control of

Purchased Items and Services

100 GENERAL

This Subpart provides nonmandatory guidance on the
control of procurement activities as specified in
Requirement 7 of Part I, except for commercial grade
items.

200 PROCUREMENT PLANNING

Procurement activities should be planned and docu-
mented to ensure a systematic approach to the procure-
ment process. Procurement planning should result in the
documented identification of procurement methods and
organizational responsibilities.
Planning should consider the following: what is to be

accomplished; who is to accomplish it; how it is to be
accomplished; when it is to be accomplished.
Planning should be accomplished as early as practic-

able, and no later than at the start of those procurement
activities that are required to be controlled, to ensure
interface compatibility and a uniform approach to the
procurement process.
Planning should result in the document identification of

methods to be used in procurement activities, sequence 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) procurement document preparation, review, and

change control
(b) selection of procurement sources
(c) bid evaluation and award
(d) Purchaser control of Supplier performance
(e) verification (surveillance, inspection, or audit)

activities by Purchaser, including notification for hold
and witness points
(f) control of nonconformances
(g) corrective action
(h) acceptance of item or service
(i) quality assurance records

300 SUPPLIER SELECTION

One method most commonly used to ensure the suit-
ability of Supplier selection is source evaluation prior to
selection. Where the evaluation involves more than one
organization of the Purchaser, it is desirable to develop
interface descriptions and sufficient program procedures
to control the evaluations and define responsibilities.
There are many ways available for use in evaluating a

potential Supplier. Some of the most common are given in
paras. 301 through 303 of this Subpart.

301 Performance History

Evaluate the Supplier’s history of providing a product
that performs satisfactorily in actual use. Information
evaluated should include either of the following:
(a) the experience of users of identical or similar

products of the prospective Supplier
(b) the Purchaser’s records that have been accumu-

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 themanufacturing facility and equipment, andmanage-
ment attitude toward quality. Historical data should 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 on a
similar item or service for evidence of his current capabil-
ities.

302 Quality Records

Objectively evaluate the Supplier’s current quality
records supported by documented qualitative and quan-
titative information. This may include review and evalua-
tion of the Supplier’s quality assurance program (QAP),
manual, and procedures, as appropriate. When reviewing
quality records, third party QAP certificates should be
included in the review. The degree of reliance placed
uponsuchcertificates to satisfy thequality recordsevalua-
tion should be based on a reviewof the third party process
and limited to the scope of activity identified on the certi-
ficate. Examples of third party certificates include, but are
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not limited to, QAPs developed using the following stan-
dards and codes: ASME NQA-1, ASME Boiler and Pressure
Vessel Code Section III, ISO17025, and ISO9001. Part IV of
NQA-1 provides comparisons of some other standards
with NQA-1 to facilitate the evaluation of certificates.
Certificates issued to standards other than NQA-1
should be evaluated to understand the differences in re-
quirements and define actions necessary to address those
differences affecting thepurchase. A thirdparty certificate
issued specifying that the supplier’s QAP is based onNQA-
1 should be themost useful as evidence that it conforms to
NQA-1.

303 Facility Survey

Evaluate the Supplier’s technical quality capability,
which is determined by a direct evaluation of his facilities
and personnel, and the implementation of his quality
assurance program.

400 BID EVALUATION

The bid evaluation should consider the following
performance and schedule considerations, which have
the potential to affect the procurement quality:
(a) Supplier’s personnel
(b) Supplier’s production capability
(c) Supplier’s past performance
(d) Supplier’s alternates and exceptions

500 PURCHASER/SUPPLIER COMMUNICATIONS

Depending on the complexity or scope of the item or
service, the Purchaser may initiate preaward and posta-
wardactivities. Theseactivitiesmay take the formofmeet-
ings or other communications to establish that the
Supplier understands the procurement requirements;
the intent of the Purchaser in monitoring and evaluating
the Supplier’s performance; and the planning and manu-
facturing techniques, tests, inspections, and processes to
be employed by the Supplier in meeting procurement re-
quirements. When Purchaser notification points,
including hold and witness points, are required, they
should be identified at this time. The depth and necessity
of preaward and postaward communication depend on
the uniqueness, complexity, and frequency of procure-
ment with the same Supplier, and past Supplier perfor-
mance for the specific items or services covered by the
procurement document.

600 CONTROL OF CHANGES IN ITEMS OR
SERVICES

601 Bid Evaluation Changes

Changes agreed upon by the Purchaser and Supplier
during the bid evaluation process should be incorporated
into a revision of the appropriate procurement docu-
ments.

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

Supplier-generated requests for deviations, changes, or
exceptions to procurement documents should be
controlled in accordance with para. 702 of this
Subpart. The Purchaser should evaluate the need tomain-
tain agreement between theprocurement documents, and
approved Supplier and Purchaser changes.

700 PRODUCT ACCEPTANCE

Among the methods used in the nuclear industry to
accept an item or service from a Supplier are source veri-
fication, receiving inspection, Supplier Certificate of
Conformance, postinstallation test at the nuclear power
plant site, or a combination thereof.

701 Source Verification

Acceptance by source verification may be most desir-
able when the item or service is one of the following:
(a) vital to plant safety
(b) difficult to verify quality characteristics after

delivery
(c) complex in design, manufacture, and test
Source verification may not be necessary when the

quality of the item can be verified by review of test
reports, inspections upon receipt, or other means.
The source verification activities may include the

following checks.

701.1 Documentation has been submitted as required
and provides verification of approvals, material, applica-
ble inspections, and tests.

701.2 Fabricationproceduresandprocesseshavebeen
approved and complied with and the applicable qualifica-
tions, process records, and certifications are available.

701.3 Components and assemblies have been
inspected, examined, and tested as required and applica-
ble inspection, test, and certification records are available.
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701.4 Nonconformances have been dispositioned as
required.

701.5 Components and assemblies are cleaned,
preserved, packed, and identified in accordance with
specified requirements.

702 Receiving Inspection

Acceptance solely by receiving inspection should be
considered onlywhen the items or services are as follows:
(a) relatively simple or standard in design, manufac-

ture, and test
(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
source verification by the Purchaser, the Purchaser
may accept an item or service from a Supplier based
on a receiving inspection and a Supplier’s Certificate of
Conformance stating that the specified requirements
have beenmet. However, specific supplemental documen-
tation, such as material certificates or reports of tests
performed, may be required by procurement documents.
Acceptanceby thismethod is satisfactorywhen the itemor
service is of simple design and involves standard mate-
rials, processes, and tests. Such items may be fabricated
subject to selected qualification, sample, or batch testing
to establish or maintain maximum quality.

704 Postinstallation Testing

Acceptance by postinstallation test is satisfactorywhen
performed following the accomplishment of at least one of
the preceding methods and when
(a) it is difficult to verify the quality characteristics of

the item without it being installed and in use
(b) the item requires an integrated system checkout or

testwith other items to verify its quality characteristics or
(c) the item cannot demonstrate its ability to perform

its intended function except when in use

705 Determining Authenticity

Measures to ensure products are authentic and reduce
the risk of introducing counterfeit or fraudulent items
include
(a) procedures for detection and prevention of coun-

terfeit and fraudulent items
(b) instructing staff on the issueof counterfeit and 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 themanufacturer or

an authorized manufacturer’s distributor/representative
(1) confirming with the manufacturer or via other

independent means that the item supplier is currently
authorized by the manufacturer for the scope or type
of item to be provided

(2) requiring additional receipt inspection for items
being procured from a source other than the item manu-
facturer or the manufacturer’s authorized distributor/
representative
(d) inspecting items upon receipt for signs of potential

counterfeiting or fraud. Inspections should include the
following checks for indications that the item may not
be authentic:

(1) nameplates, labels, and tags for signs of altera-
tion, which can be an indication that items may not be
authentic

(2) obvious attempts at beautification
(3) evidence of hand-tool marks on fasteners and

other parts of an assembly
(4) use of dissimilar parts in the same application
(5) poor fit between assembled items
(6) evidence of handmade parts
(7) software identifiers, such as version numbers

that do not match
(e) processing of returned items, including the

following:
(1) inspection and screening for authenticity
(2) rejecting returns of items in quantities greater

than those originally purchased by the customer
(f) whenan itemsuspectedof being counterfeit or frau-

dulent is identified, measures including segregation and
control of the suspect item as nonconforming material
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SUBPART 3.1-10.1
Implementing Guidance for Part I, Requirement 10: Inspection

100 GENERAL

This Subpart provides nonmandatory guidance on the
inspection, monitoring, and in-service inspection activ-
ities as specified in Requirement 10 of Part I.

200ð19Þ INSPECTION AND PROCESS MONITORING

When inspection and processmonitoring are used, they
should be performed in a systematic manner to ensure
that the specified requirements for control of the
process and quality of the item are being achieved
throughout the duration of the process.
Controls, where required, should be established and

documented for the control and sequencing of these activ-
ities at established inspection points during successive
stages of the conducted process or construction.

When process monitoring is used for the acceptance
method it should be performed by personnel who are
not directly responsible for performing the process opera-
tion consistent with Part I, Requirement 10, section 100.

300 IN-SERVICE INSPECTION

Inspectionmethods shouldbe established andexecuted
to verify that the characteristics of an item continue to
remain within specified limits. Inspection methods
should include evaluations of performance capability of
essential emergency and safety systems and equipment,
verificationof calibration and integrity of instruments and
instrument systems, and verification of maintenance, as
appropriate.
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SUBPART 3.1-15.1
Implementing Guidance for Part I, Requirement 15: Control of

Nonconforming Itemsð19Þð19Þ

100 GENERAL

This Subpart provides nonmandatory guidance on
control of nonconforming items as specified in
Part I, Requirement 15. The guidance in this Subpart is
limited to nonconforming items (e.g., material, parts, or
components). Figure 100 depicts a representative
nonconforming item process as described in this Subpart.
Nonconforming items shouldbeevaluated todetermine

the extent to which the nonconformance represents a
condition adverse to quality as defined under condition
adverse to quality in Part I, Introduction and described in
Part III, Subpart 3.1-16.1.

200 IDENTIFICATION

Unless otherwise specified in the governing procedure
or instruction, an item should no longer be considered in-
process when it is presented to the entity responsible for
performing independent inspection or there is no means
by which the requirement(s) of the item can be met.
As maintenance consists of actions necessary to main-

tain or restore an item to acceptable conditions, degrada-
tions, discrepancies, and failures of an item(s) discovered
during the performance of maintenance activities at an
operating nuclear facility should be controlled and docu-
mented by Part II, Subpart 2.18.

201 Validation

Methods for identifying nonconforming items are iden-
tified as described in Part I, Requirement 15. Noncon-
forming items should be evaluated for validity by the
appropriate authority(ies) under the quality program.
If the basis for a nonconformance is determined to be
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-
zations, and others who may be impacted by the noncon-

forming condition. Although an evaluation of extent of
condition is not required by Part I, Requirement 15,
Part I, Requirement 16 applies to conditions adverse
to quality, including nonconforming items. See Part III,
Subpart 3.1-16.1 for further guidance on extent of condi-
tion. The use of an individual item may proceed after the
requirements of Part I, Requirement 15 have been satis-
fied; causeevaluationandcorrectiveactionasdescribed in
Part I, Requirement 16 may be conducted separately.

300 SEGREGATION

Where physical segregation is impractical or impos-
sible, alternate methods may be used, such as electronic
processes that control further processing, delivery, instal-
lation, or use of nonconforming items.

400 DISPOSITION

401 Allowable Use and Documentation of
Preapproved Reject or Rework Process

Some construction, manufacturing, and fabrication
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 assurance
requirements. Theseprocesses (e.g., procedures andwork
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, para.
309 for further guidance on trend analysis.)
(a) When a nonconformance is identified and rejected

within an approvedwork process, the procedures orwork
instruction should define the type(s) of reject actions that
may be conducted and the instructions for completing the
rejections, e.g., items found to be nonconforming during
receipt inspection.
(b) When a nonconformance is identified and

reworked within the approved work process, the proce-
dures or work instruction should define the type(s) of
rework that may be conducted and the instructions for
completing the rework. The work process should
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document rework and evaluation of the process to the
acceptance requirements. The following are examples
of nonconforming items that may be corrected within
the work process, provided the rework process has
been approved implementing appropriate quality assur-
ance requirements:

(1) welds with unsatisfactory inspection or nondes-
tructive examination results to predetermined criteria
that can be reworked in accordance with a preapproved
welding process (e.g., in such situations as excessive
undercut, undersizedweld, linear indication, lack of pene-
tration, arc strikes, or scratches)

(2) fabricated components with unacceptable
dimensional inspection results that can be reworked in
accordance with a preapproved work process

(3) surfaces with improper preparation for coating
application identified within the process that can be
recoated in accordance with a preapproved work process

(4) parts with unacceptable cleanliness inspection
results that can be reworked within a preapproved
work process

(5) equipment with conditions or problems identi-
fied during tests (equipment functional and preopera-
tional testing problems) that can be corrected within
the approved test plan
In cases where in-process correction fails to restore the

item to the acceptance standards, the nonconforming item
should be identified and processed as described in
para. 402 of this Subpart.

402 Disposition Control, Documentation, and
Closure

Nonconforming items that cannot be corrected as part
of the preapproved reject or rework process as described
in para. 401 should be documented, e.g., 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):
(a) Identify the nonconformance traceable to the item.
(b) Describe the nonconformance.
(c) Reference the requirement that was not met.
(d) Name the identifier and the date identified.
(e) Authenticate the validation of the nonconformance

by an appropriate authority.
(f) Describe the means of segregation.
(g) Evaluate the contractual reporting requirements.
(h) Propose a disposition of the nonconformance (i.e.,

use-as-is, repair, rework, reject).
(i) For repairor reworkdispositions, describe thework

process or instructions to be performed.
(j) For a repair or use-as-is disposition, a technical

justification including applicable design control measures
should be developed, documented, and authenticated by
the responsible organization.
(k) Approve and authenticate the disposition by the

responsible organization(s).
(l) Once the item has been reworked or repaired, docu-

ment and authenticate the results of the reexamined item.
(m) For use-as-is or repair dispositions, update and

authenticate appropriate records, e.g., as built drawings
and design documents.
(n) Authenticate the verification of closure activities.
Once the authentication of a valid nonconformance is

documented, the document should be controlled and
protected.
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Figure 100ð19Þ Nonconforming Item Process Chart
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SUBPART 3.1-16.1
Implementing Guidance for Part I, Requirement 16: Corrective

Action

100 GENERAL

This Subpart provides nonmandatory guidance on
corrective action as specified in Requirement 16 of
Part I. While conditions adverse to quality are required
to be identified promptly and corrected as soon as prac-
ticable, Requirement 16 also calls for a response to condi-
tions adverse to quality appropriate to their significance.

200ð19Þ CORRECTIVE ACTION

Corrective action shouldbe integrated into all aspects of
the quality assurance program. It consists of the following
basic 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

manner that permits the review, verification of implemen-
tation, and verification of effectiveness of these activities.

300ð19Þ BASIC CORRECTIVE ACTION ELEMENTS

This section provides additional guidance on the basic
elements of corrective action processes. Figure 300
depicts a representative corrective action process as
described in sections 300 and 400 of this Subpart.

301 Identification and Documentation

Conditions adverse to quality (see definition in
Introduction) should bepromptly 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.

The extent of the conditionmaybe identifiedby internal
or external organizations andmay include documentation
resulting from audits, inspections, tests, design reviews,
individual observations, operational events, maintenance
activities, andother information that could indicate condi-
tions adverse to quality.

302 Classification

302.1 Criteria for classifying conditions and trends
adverse to quality as to significance should be established
and, as a minimum, as conditions adverse to quality and
significant conditions adverse to quality. Classifying the
conditions should consider the following:
(a) impact on health and safety of the public, workers,

or the environment
(b) impact on reliability, availability, or maintain-

ability, or safety function of the equipment or facility
(c) impact and likelihood of not meeting regulatory re-

quirements
(d) repetition of specific conditions adverse to quality

and the consequence of recurrence, aswell as the relation-
ship or similarity between different adverse conditions
and causes
(e) the extent to which the adverse condition or cause

may apply to and impact other items or activities beyond
the specific occurrence or work in progress

302.2 Conditions adverse to quality identified under
para. 301 of this Subpart should be classified according to
significance using the established criteria. Examples of
conditions that may be significant under certain condi-
tions include
(a) deficiencies in design,manufacturing, construction,

testing, or process requiring substantial rework, repair, or
replacement
(b) damage to a structure, system, component, or

facility requiring substantial rework, repairs, or replace-
ment
(c) a nonconservative error detected in a computer

program after it has been released for use that impacts
the criteria of paras. 302.1(a) through (d)
(d) the loss of essential data
(e) repeated failures to implement approved proce-

dures, quality program documents, or technical require-
ments documents
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303 Report to Management

Significant conditions adverse to quality should be
promptly reported to appropriate levels of management.

304 Cause Determination

The cause(s) (including apparent, contributing, and
root causes based on the significance of the condition)
should be identified and used to determine the
action(s) necessary to correct the condition reported
and preclude recurrence. Causes, corrective action(s),
and follow-up action(s) should be documented.
Cause analysis should be conducted and may include

apparent, contributing, and root causes based on the
significance of the condition. An extent of condition
should be performed, and the impact of such conditions

on completed and/or related items and activities should
be evaluated. The causes, corrective action(s), and follow-
up action(s) should be documented.
At a minimum,methods andmeasures should be devel-

oped for determining the root cause(s) of significant
conditions adverse to quality. Typical root cause cate-
gories may include
(a) inadequate management or supervision
(b) inadequate human performance capability or skill
(c) procedure inadequacy or error
(d) inadequate training or qualification of personnel

performing work
(e) equipment or processing malfunction, inadequacy,

or misuse
(f) inappropriate, self-imposed requirements or accep-

tance criteria

Figure 300ð19Þ Corrective Action Process Chart

GENERAL NOTE: CA, Corrective Action; CAQ, Condition Adverse to Quality; EOC, Extent of Condition; SCAQ, Significant Condition Adverse to
Quality.
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(g) unrealistic schedules that adversely impact safety
or quality
(h) worker fatigue
(i) latent organizational or equipment issues
(j) safety culture impacts

305 Corrective Action Plan

The remedial action(s) should be determined, docu-
mented, and promptly implemented. The overall roles
and responsibilities for implementation of corrective
actions should be identified and documented. For signifi-
cant conditions adverse to quality, action(s) necessary to
eliminate the cause(s) should be implemented to preclude
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
taken to preclude recurrence of significant conditions
adverse to qualitymay 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

recurrence

306 Verification of Implementation

Corrective action status should be monitored. Correc-
tive action and implementation should be verified as
complete only when the actions to correct the significant
condition adverse to quality, including actions to preclude
recurrence, are complete and documented.When comple-
tion of corrective action cannot be promptly verified due
to an extended delay from the responsible organization,
modification of the original schedule and communication
to the affected organization(s) should be made. Compen-
satory (interim) measures may be identified and imple-

mented to allow for work activities to proceed under
controlled conditions.

307 Effectiveness Review

After verification of completion of corrective action for
significant conditions adverse to quality, effectiveness
reviews, surveillance, or supplemental audits should be
performed to determine whether actions taken have
been and continue to be effective. When corrective
actions have not been effective, further analysis should
beperformed to identify andcorrect the cause. Inaddition,
the problem should receive escalated management atten-
tion.

308 Closure

After the corrective action(s) have been implemented,
the corrective action(s) should be closed. For significant
conditions adverse to quality, closure should not occur
until after corrective action(s) have been determined
tobeeffective inaccordancewithpara. 307of thisSubpart.

309 Trend Analysis

Conditions adverse to quality should be reviewed peri-
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.

400 ð19ÞMANAGEMENT INVOLVEMENT

Appropriate levels of management should be involved
in the corrective action process, and their roles and
responsibilities should be documented.

500 PROCESS CHART

Figure 300 depicts the flow of activities through the
basic elements described in sections 300 and 400 of
this Subpart. The logic process illustrates a typical correc-
tive actionprogramand is provided for guidance and illus-
tration only.
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SUBPART 3.1-16.2
Implementing Guidance for Part I, Requirement 16: Trend

Analysisð19Þð19Þ

100 GENERAL

This Subpart provides nonmandatory guidance on
trend analysis of conditions adverse to quality and
other indications of quality. This guidance intends to
aid in the prompt identification and correction of condi-
tions adverse to quality that may not be readily apparent
without a more thorough analysis. The guidance includes
information on data collection methods, cause coding,
trend thresholds, analysis frequency, reporting, and
actions to address adverse trends. This guidance is not
related to identifying metrics, collecting performance
data, and determining trends related to process improve-
ments in manufacturing or system performance.
Implementation of a process to evaluate assessment

reports, issues, and conditions adverse to quality
increases the probability of identifying conditions
adverse to quality that otherwise may remain undiscov-
ered.

200 DEFINITIONS

The following terms are used in this Subpart.
adverse trend: conditions adverse to quality that are of a
repetitive nature and/or number that exceeds an estab-
lished criteria or threshold, taking into consideration time
frames 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 identified in multiple work activities
(b) increasing number of conditions adverse to quality

that are not expected because of new or special work
programs or increased quality verification activities
(c) conditions adverse to quality that are of a program-

matic nature and apparently not limited to a specific orga-
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.

trendanalysis:aprocess todetect recurrenceof conditions
adverse to quality, as well as the relationship or similarity
between different conditions in order to assure adverse
trends that could result in a significant condition 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 to identify adverse trends or issues significant
to quality (such as repetitive failures or process weak-
nesses). This review should be conducted to identify
generic issues and vulnerabilities before significant prob-
lems result. Management personnel responsible for the
work activities should be responsible for identification
of thresholds for trending to determine the presence of
adverse trends, repetitive failures, process weaknesses,
or other indicators of extent of cause or condition
beyond the immediate problem identified. To identify
patterns that warrant broad corrective actions, trending
could also be accomplished using detailed codes and data
analysis techniques for certain work processes.
Adverse trends should be reported to management

responsible for the work process and documented in
accordance with the organization’s corrective action
program. Management should provide oversight of the
trending process to assure the process is properly imple-
mented. Each organization that implements a trending
program should develop process that addresses the
following basic elements:
(a) Determine what quality data to collect and how to

collect it.
(b) Using an organization-specific definition of trend,

create thresholds or minimum/maximum values that
require more detailed analysis to determine if a trend
exists.
(c) Identify 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

andanalysis process, and include theminimal 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

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 data are available by taking into consideration
benchmarking, or consulting with other similar organiza-
tions/entities to identify potential data to collect.
(b) Identify data sources. Typical sources used in trend

analysis processes are conditions adverse to quality, such
as audit findings, corrective action reports, nonconfor-
mance reports, occurrences, and supplier issues. Other
sources that may not specifically identify adverse
quality items but could provide early indication of poten-
tial issues or future issues include independent and
management assessment reports, work travelers, soft-
ware trouble logs, and/orperiodic reports tomanagement
(e.g., progress reports where information is provided to
management on impediments to completing tasks).

(1) Although corrective action reports and noncon-
formance reports typicallyprovide specificdataon itemor
condition and may provide cause information, additional
background information might need to be researched.
Additional information such as location, organization,
event or issue codes, and/or cause codes, can be
helpful in sorting and evaluating information for
trends. If this information is not available in a deficiency
database (or similar), then a more detailed review of the
deficiency reports is needed to collect this data for use in
trending.

(2) Although the primary driver for trend analysis is
for the discovery of adverse trends, review of data and the
identificationof potential positive trendsmay aid indeter-
mining corrective action effectiveness.

(3) Traditionally, trend data is based on audit find-
ings, corrective action reports, and nonconformance
reports. The review of assessment reports and similar
reports may identify data that could be potential
issues, such as observations and recommendations that
do not, at the time, meet the definition of a finding/
noncompliance but could provide insight into the imple-
mentation of a program and aid in determining adverse
trends.

402 Data Collection Sources and Methods

Nonconformance reports, corrective action reports,
audit findings, and similar issue systems are the
typical resources of trend input data; however, informa-

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 systemof 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
ensure that the codesusedaresupportedby the issuedata.
Although raw information from these sources can be

used in the trending process, providing additional infor-
mation to aid in sorting the issues could result in a more
effective and efficient trend analysis process. The
following additional sorting categories should be consid-
ered:
(a) organization
(b) process/procedure
(c) locations
(d) dates/times

500 TREND ANALYSIS PROCESS

501 Graded Approach to Trending

One type or technique of trending may not be practical
for all conditions or organizations. Therefore, a thoughtful
approach to trending, which takes into consideration re-
quirements and/or industry best practices, should be
implemented by each organization performing trend
analysis. Organizations developing a trend analysis
program should consider a graded approach that
considers risk as related to the formality of trend analysis
performance, the identificationof trends, andactions tobe
taken when potential and adverse trends are found.

502 Trend Analysis Staff and Teams

Analysts performing trending should have appropriate
training and skills. In addition to understanding the
trending process and procedures, personnel performing
trending should have an understanding of the data being
trended, corrective action processes, and cause-analysis
techniques. Skills or training in statistics and Six Sigma
processes may be useful.

503 Data Sorting and Categorization

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 continuedmoni-
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
performance (effectiveness) in a single point of time
compared to the past, and to project future performance.
Using a trend chart, the analyst could determine the
impact of actions taken and whether corrective actions
areeffective. In evaluating trendcharts, onemust consider
what variablesmay affect the number of events identified.
If the 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

quantity, in descending order, would identify the most
frequent defects. This chart-typewouldbeused to identify
whether the Pareto principle is evident in the data. A
Pareto chart would be used to graphically summarize
and display the relative importance of the differences
between groups of data. In a Pareto chart, the analyst
would graph the number of items (events, causes
codes, facilities/operations/organizations) within a
chosen grouping. Pareto charts could be used to visually
display themajor contributor to a grouping and help iden-
tify areas for further analysis.
(d) The data should then be reviewed to determine the

presence of adverse or potential trends including
(1) repetitive issues, when taken collectively,
(-a) indicate a programmatic failure to properly

implement the quality assurance program
(-b) may be precursors for a significant technical

deficiency or problem
(-c) may reduce the margin of safety;
(-d) indicate programmatic and/or systemic

issues or undesirable business risk
(2) recurrences of an event, failure, problem, or

adverse condition that involves similar tasks, causes,
and/or corrective actions that are significant in nature
or are critical to the success of the activity as determined
by management, including programmatic or systemic
conditions

(3) an unacceptable or undesirable pattern (e.g.,
events, incidents, items, activities, processes, or causes)
that is important to the degree that corrective action is
deemed appropriate by management
Root cause analysis tools such as brainstorming, barrier

analysis, and other cause analysis tools may be helpful in
evaluating the data. The analyst should ensure that prede-
fined trend thresholds are used in determining adverse or
potential trends. Analysts or analysis teams should
consider the importance of sorting data and ensuring

it is reviewed at the appropriate level; not rolling up
issues to such a high level that an adverse trend could
not be found or so low that trends are apparent every-
where.
Trend program developers and analysts should also

consider the importance of human involvement and
not overly rely on cause and event codes. Human-involved
cognitive analysis should be an important aspect of
trending.

504 Trend Significance Analysis

Although analysts may identify adverse or potential
trends as a result of their data reviews, determining
the significance of the identified trends is important to
help management, and those responsible for corrective
action plans, to focus the appropriate resources on the
identified adverse or potential trend. Adverse trends
should be reported to management responsible for the
work process and documented in accordance with the
organization’s corrective action program. Management
should provide oversight of the trending process to
assure the process is properly implemented.

600 TREND REPORTING

601 Report Content

Identification of theminimum information to include in
trend reports is important for the long-term continuation
of the trending process. Information on the data used, the
process used to determine trends, and general notes
(trend determination rationale) on the results of analysis
is important and should be included in trend reports so
that future trend analysts have a base to understand past
trend analysis. Minimum information should include the
data used in the trend analysis, identification of potential
trends, identification of confirmed trends, and identifica-
tion of conditions adverse to quality generated as a result
of trending. Identification of information that warrants
further investigation or continued monitoring should
also be considered.

602 Reporting Frequency

The frequency of analysis and reporting should be
based on the size of the organization and the quantity
of documented conditions adverse to quality or noncon-
formances. Some organizations may need to perform
some level of trending on a monthly or quarterly basis,
while other organizations may use a semiannual or
annual frequency to effectively identify potential
trends. Completion of the trending process and issuance
of a trend report annually could be helpful as an input to
the management assessment of the adequacy and effec-
tiveness of the quality assurance program, as required by
Part I, Requirement 2.
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700 RECORDS

In addition to periodic trend reports, the program
should define the records to be maintained that would
be beneficial to personnel performing subsequent
trend analysis, such as identification of potential
trends, adverse trends, and discussion of methods used
to evaluate trends; reference to corrective action docu-
ments; or other actions taken.

800 REFERENCES AND RECOMMENDED READING

DOE G 120.1-5, Guidelines for Performance Measurement
DOE G 231.1-2, Occurrence Reporting Causal Analysis
Guide

Publisher: U.S. Department of Energy (DOE), 1000 Inde-
pendence Avenue, S.W., Washington, DC 20585
(www.energy.gov)

EFCOG Guidance Document, Contractor Guide for Perfor-
mance Analysis, Rev 0, April 8, 2008

EFCOG Guidance Document, Development and Use of
Leading Indicators (February 1, 2011)

Publisher: Energy Facility Contractor’s Group (EFCOG)
(www.efcog.org)

INPO 09-011 (September 2009), Achieving Excellence in
Performance Improvement

Publisher: Institute of Nuclear Power Operations (INPO),
700 Galleria Parkway, SE, Atlanta, GA 30339
(www.inpo.info)

NEI08-02,Revision3CorrectiveActionProcesses forNew
Nuclear Power Plants During Construction

Publisher: Nuclear Energy Institute (NEI), 1201 F Street,
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SUBPART 3.1-17.1
Implementing Guidance for Part I, Requirement 17: Quality

Assurance Records

100 GENERAL

This Subpart provides nonmandatory guidance on
records as specified in Requirement 17 of Part I for
records thataregeneratedandmaintained inanelectronic
format as addressed in Subpart 2.17. Management
controls shouldaddresshowrecordsare identified, gener-
ated, authenticated, stored, maintained, and retained per
an established records program. Organizations that
generate and maintain quality assurance records in an
electronic format should develop controls and associated
procedures that address the unique capabilities and re-
quirements of this technology. See Subpart 3.1-17.2 for
electronic record processing guidance.

101 Generation of Records

Documents produced in or transformed to electronic
format should be processed in accordance with
Subparts 2.7 and 2.17. Documents that are designated
to become records should be legible, accurate, and
completed appropriate to the work accomplished so
that they can be read, understood, and traceable to the
associated items or activities. Documents produced in
or transformed to electronic format should be processed
in accordance with a defined process with software
meeting quality assurance requirements commensurate
with the software use.
Electronic records systems may be used to index and

store electronic records but is not limited to electronic
metadata. The records system content may contain an
image in a sustainable format, e.g., Tagged Image
Format (TIF), Portable Document Format (PDF), or an
electronic address of the location where the image is
stored. Controls should be in place to ensure that the
record system is maintained.

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.

If initials or codes are used for identification, then a
system should be established to ensure traceability to
the authenticating individual or organization. The
records program should provide methods for authenti-
cating copies of original records when the original
record is contaminated or lost and a copy of the original
record is available.

103 Indexing

A cataloging scheme should be developed that is an
index of information about each record that will aid in
retrieval of the record and associated relevant retention
information. The indexing can takemany forms, including
directories or listings. Indices should identify summary
information for the records, such as the associated
item or activity, title or description, originating individual
or organization, retention period (lifetime or nonperma-
nent), location, and the media used for retention. For
nonpermanent records, the period of retention should
be defined.

104 Corrected Information in Records

When records are corrected, corrections should include
the date and identification of the person authorized to
issue such corrections.

105 Storage

A written storage procedure should be prepared and
responsibility assigned for the implementing procedure.
Storage procedures are suggested that include
(a) adescriptionof the storage facility and/or electron-

ic records system
(b) the filing methodology to be used
(c) amethod for verifying that the records received are

in agreement with the transmittal process and that the
records are legible
(d) a method of verifying that the records are those

designated
(e) the rules governing access to and control of the files
(f) a method for maintaining control of and account-

ability for records removed from the storage facility or
electronic records system
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(g) a method for filing supplemental information and
disposingof records thathavemet retentionrequirements

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-

tions
(c) manufacturer’s recommendations on storage
(d) measures to preclude the entry of unauthorized

personnel into the records system or storage area for
protection from larceny or vandalism may include
access lists, locked entry, attendant security, or a combi-
nation of these measures
(e) measures for replacement restoration, or substitu-

tion of lost or damaged records
(f) inspections of records to detect deterioration and

ensure sustainability

107 Facilities and Containers

Current industry practices identify the use of two
methods of providing storage facilities, single or dual.
(a) Single Facilities andContainers.NFPA-232provides

a set of methods that may be used for the storage of
records in vaults, file rooms, or records protection
containers. Where file rooms are used, an exception to
NFPA-232 should be applied to permit forced air circula-
tion system to be used, provided it is dampered in accor-
dance with the room rating.
(b) Dual Facilities. If storage at dual facilities for either

physical or electronic records is provided, the establish-
ment of sufficiently remote storage facilities depends on
the type of hazard, such as earthquakes, fires, tornadoes,
loss of power, etc., and the probability for occurrence of
these hazards.

108 Retrieval

A key function of a records system is to ensure that
records are retrievable through their life cycle.
Records maintained at a Supplier’s facility or other loca-
tion should be accessible to the Owner, Purchaser, or a
designated alternate.

109 Records Transfer to Owner or Purchaser

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:

(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-
ments are met and in accordance with the records
program, which should contain a record retention sched-
ule, procedural guidance for obtaining final disposition
approvals, and final record disposition mechanisms
commensurate with the actual records index and
computer program used.
The records program should have a means to suspend

thedestructionof specified information in the caseof fore-
seeable, pending, or actual litigation or government inves-
tigation, commonly referred to as a legal or litigation hold.
A process should be established to destroy records to

document required approvals, such as department owner,
legal reviews, business needs, and the destruction.

200 LIST OF TYPICAL LIFETIME RECORDS

The following is a list of typical lifetime records cate-
gories and example record types or titles containing infor-
mationmeeting 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 design
(b) computer programs or corresponding mathema-

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 reports
(l) stress reports for code items
(m) systems descriptions
(n) systems process and instrumentation diagrams
(o) technical analysis, evaluations, and reports
(p) software evaluation reports and 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
(e) heat treatment records
(f) location of weld filler material
(g) major defect repair records
(h) nonconformance reports
(i) performance test procedure and results records
(j) pipe and fitting location report
(k) pressure test results (hydrostatic or pneumatic)
(l) NDE final results or review/evaluation results
(m) welding procedures
(n) welder qualification reports
(o) certified material test report

204 Installation Construction Records
204.1 Civil

(a) check-off sheets for tendon installation
(b) concrete design mix reports, cylinder test reports,

and charts
(c) concrete placement records
(d) inspection reports for channel pressure tests
(e) material property reports
(f) pile drive log and load test reports
(g) procedure for containment vessel pressure proof

test and leak rate tests and results
(h) reports for periodic tendon inspection and testing
(i) subsurface investigation results
(j) embed as-builts

204.2 Welding

(a) test results
(b) heat treatment records
(c) NDE procedures
(d) material property records
(e) NDE final results or review/evaluation results
(f) weld location diagrams
(g) weld procedures
(h) welding qualification

204.3 Mechanical

(a) cleaning procedures and results
(b) code data reports
(c) installed lifting and handling equipment proce-

dures, inspection, and test data
(d) lubrication procedures
(e) material properties records
(f) pipe and fitting location reports
(g) pipe hanger and restraint data

(h) pressure test results (hydrostatic or pneumatic)
(i) safety valve response test procedures
(j) NDE final results or review/evaluation results

204.4 Electrical and I & C

(a) cable installation procedures and results; pulling
tension data, separation data, splicing procedures, and
terminating procedures
(b) certified cable test reports
(c) relay test procedures
(d) voltage breakdown test results on liquid insulation

204.5 General

(a) as-built drawings and records
(b) final inspection reports and releases
(c) nonconformance reports, causal analysis, and

trending
(d) specifications and drawings
(e) construction records

205 Preoperational and Start-Up Test Records

(a) power source procedures and results
(b) final system adjustment data
(c) pressure test results (hydrostatic or pneumatic)
(d) initial start-up heat procedures and results
(e) initial reactor/facility loadingdata, test procedures,

and results
(f) instrument AC system and inverter test procedures

and reports
(g) on-site emergency power source energizing proce-

dures and test reports
(h) facility load ramp change data
(i) facility load step change data
(j) power transmission substation test procedures and

results
(k) preoperational test procedures and results
(l) primary and secondary auxiliary power test proce-

dures and results
(m) reactor/facility protection system tests and results
(n) start-up logs
(o) start-up test procedures and results
(p) station battery and DC power distribution test

procedures and reports
(q) water chemistry report

206 Operation Records

(a) records and drawing changes identifying facility
design modifications made to systems and equipment
described in the Final Safety Analysis Report
(b) new and irradiated fuel/nuclear material inven-

tory, fuel/nuclear material transfers, and assembly
fuel/nuclear material-depletion history records
(c) off-site environmental monitoring survey records
(d) spent fuel/nuclear material shipment records
(e) facility radiation and contamination survey results

PART III, SUBPART 3.1-17.1 ASME NQA-1–2019

154

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


(f) radiation exposure records for individuals entering
radiation control areas
(g) records of gaseous and liquid radioactive material

released to the environs
(h) records of transient or operational cycles for those

facility components designed for a limitednumber of tran-
sients or cycles
(i) training and qualification records for current

members of the facility-operating staff
(j) in-service inspection records
(k) records of reviews performed for changes made to

procedures or equipment, or reviews of tests and experi-
ments
(l) surveillance activities, inspections, and calibrations

required by the technical specifications records
(m) records of reactor/facility tests and experiments
(n) changes made to operating procedures
(o) low-level radioactive waste shipments records
(p) sealed source leak test results
(q) records of annual physical inventory of all sealed

source material
(r) logs of facility operation covering time interval at

each power level
(s) records and logs of maintenance activities, inspec-

tions, repair, and replacement of principal items of struc-
tures, systems, and components
(t) water chemistry reports
(u) operational, shift supervisor, and control room logs
(v) event reports

(w) fire protection records
(x) nonconformance/corrective action reports
(y) facility equipment operations instructions
(z) emergency plan and procedures
(aa) quality assurance and quality control 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

as required by regulations
(dd) annual environmental operating report
(ee) annual facility operating plan
(ff) records to support licensing conditions such as

safeguards and special nuclear material accountability
(gg) results for in-use testing

207 Decommissioning and Destruction

(a) radiological survey results prior and during
destruction
(b) waste container inspection and test reports
(c) waste packing inspection results
(d) nondestructive assay results for processed waste
(e) nonconformance reports
(f) waste form documentation and compliance certifi-

cation
(g) waste labeling and tracking
(h) waste management record
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SUBPART 3.1-17.2
Implementing Guidance for Part I, Requirement 17: Quality

Assurance Records, Electronic Records

100 GENERAL

This Subpart provides nonmandatory guidance on
records, as specified in Part I, Requirement 17 that are
generated and maintained in an electronic format, as
addressed in Subpart 2.17.
Organizations that generate andmaintainquality assur-

ance records in an electronic format should develop
controls and associated procedures that address the
unique 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.
Subpart 3.1-17.1 also includes standard record processes
that apply to all records regardless of format or medium
and should be used in conjunction with this Subpart.1, 2

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
electronic signature: an electronic sound, symbol, or
process, attached to or logically associatedwith a contract
or other records andexecutedor adoptedbyapersonwith
the intent to sign the record.
sustainable format: computer program file format that
meets as many of the following criteria as possible:
(a) publicly and openly documented
(b) nonproprietary
(c) widespread use
(d) self-documenting
(e) can be opened, read, and accessed with readily

available tools
(f) longevity of use and support is favorable

Examples of sustainable format are Tagged Image
Format (TIF) or Portable Document Format (PDF).

200 AUTHENTICATION OF RECORDS

Provisions for the authentication of electronic records
should provide for the use of automated systems for the
identification and signature recognition of the personnel
performing the record authentication.

201 Electronic Signatures

If electronic codes or user account information (e.g.,
username and password) is used for identification,
controls should be established to ensure traceability to
the authenticating individual or organization. Considera-
tion should be given to periodically requiring the estab-
l ishment of new user passwords . Methods for
authenticating electronic records should meet applicable
regulations and laws, such as the U.S. eSIGN law,3 with
electronic methods documented in applicable processes.
Electronic signaturesbasedonbiometrics shouldhavea

documented process to associate the initial biometric
capture to the individual.
Electronic signatures that are not based on biometrics

should employ at least two distinct verification compo-
nents, suchasuser identificationandpassword.Electronic
signatures based upon biometrics should be controlled to
ensure that they cannot be used by anyone other than the
legitimate owners.
Digital signatures with public/private key technology

are acceptable. Appropriate digital signature certificate
authority use, unique user identification, information
technology infrastructure, and file security controls to
invalidate signature on changeof file content are required.
The integrity of the records in the new system ormedia

should be verified. It is recommended that a not easily
alterable format be used to ensure that the content,
context, and structure are maintained consistently with
the original record copy. A sustainable format should
be used commensurate with the retention period of
the record.
When a record is converted to electronic media, the

authentication of that record does not need to be reper-
formed.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.

3 Electronic Signatures in Global and National Commerce Act, Public
Law 106-229.

PART III, SUBPART 3.1-17.2 ASME NQA-1–2019

156

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


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 or related to the associated items or activities.
This can be accomplished by developing a naming scheme
for both the electronic data itself and the media (e.g., file
folders and CDs) that are used to store the electronic data.

301 Electronic Records Systems

The electronic records system consists of an electronic
database and digital repository with the functionality to
create andmaintain human-readable, formatted electron-
ic records and metadata.
Controls should be in place to ensure that the electronic

records system establishes and maintains the electronic
record content, context, and structure.
(a) The content is the digital file (image, text, graphics)

in a sustainable format.
(b) The context is the metadata held within the file,

such as the actual file properties, data fields, or tagged
fields. The record file context may also be represented
in the database table properties as data fields when
the file lacks the rich metadata structure (e.g., image
scans) or the records system does not have robust
content searching capabilities.
(c) The structure is the file functionality needed to

properly convey the content and context into a human-
readable form and format.
Electronic mail may be used as a quality record if the

controls provided in this Subpart are utilized. Electronic
mail should be traceable to the subject of the record, origi-
nator, recipient(s), and date of origination. The informa-
tion content andmetadata contained in the electronicmail
are acceptable as a record, provided that the electronic
mail system prevents unauthorized alterations or
changes. Corrections to e-mail should be processed in
the same manner as the original and should amend/
supplement the original record.

302 Conversion of Media

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).

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
basis for thedevelopment of a sample set verificationplan.
To prevent data corruption or loss during the conversion
process, the records program owner should approve any
changes to the database context or structure.

303 Indexing Records

Electronic records should be indexed to provide for the
timely retrieval of the record. Organizations should
develop and document external and/or internal indexing
methods using standard nomenclature for the index
system(s).
External indexing includes the labeling of records

stored on external off-line media. External labeling
should be developed and attached to the media used.
For example, magnetic tapes should include the recording
density, number of tracks, block size, types of internal
labels, and if the tape is part of a multi-reel set. Internal
indexing of electronic records should enable the user to
identify and access a specific record by using a table of
contents, directory, metadata (e.g., record identifier,
key word, etc.), or other index strategy. In some cases,
the index may be automatically created by the system,
while in other cases, the originator may generate it.

400 RECEIPT CONTROL OF RECORDS

Part I requirements for receipt controls remain appli-
cable for electronic records; however, additional transfer
processes utilizing automated methods may also be
utilized.
The records submittal and receipt process may be

entirely electronic using, but not limited to, the following
methods:
(a) record-by-record processing using human interac-

tion to place records into records system where some
indexing functions are automated
(b) record-by-record processing using computer

program transfer based on completion of source docu-
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

ASME NQA-1–2019 PART III, SUBPART 3.1-17.2

157

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


(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

receipt should be developed in accordance with estab-
lished software quality assurance procedures.

500 STORAGE

Dual storage is suggested and, in accordance with
Requirement 17 of Part I, requires duplicate media or
systems remotely located from each other such that
one event does not destroy both simultaneously.
Storage of electronic records, in accordance with
Subpart 2.17, requires bothmedia and compatible proces-
sing systems. Themedia containing the electronic records
and compatible processing systems access should trans-
late the records into an appropriate retrievable, legible,
and sustainable format. A typical processing system may
consist of a computer and its associated software.
The types ofmedia utilized for electronic record storage

should be identified in the recordsmanagement program.
The selection of the storage media should consider the
record retention, shelf-life, or operational duration of
the media and manufacturer’s recommended qualified
life. If a single storage method is utilized, then all of
thesestatementsapply,with theexceptionofanadditional
location.

501 Environmental Considerations

The facility structure containing the electronic record
system hardware and infrastructure should conform to
the requirementsofNFPA75, Standard for theFireProtec-
tion of Information Technology Equipment. Appropriate
environmental controls should be established for each
type of electronic media to prevent damage to electronic
media from environmental conditions, such as light, heat,
humidity, or electromagnetic fields. Recommendations
from the media manufacturer should be considered in
establishing environmental controls. All electronic
processing systems should also have power isolation
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 systemsmay also impact the required controls
for the storage of electronic records.
Controls for remote access, local access, and secure

processing systems should be established to prevent
the alteration, damage, or loss of electronic records.

Remote access systems store records on a network
server, which are accessible to multiple users through
a network or internet hub. Local access systems store
records on a local area network server that is accessible
only to local users. Secure processing systems are stan-
dalone processing systems that are not accessible through
a local area network or internet hub.

503 Temporary Storage

Temporary storage as defined in Part I, Requirement 17
is still applicable andmaybe used for electronic records in
order to meet various conditions that occur. Some exam-
ples include, but are not limited to, the following:
(a) Removal of portable media from primary storage

location to another location where access to primary
storage is not available for storage during use. Return
to primary storage is expected upon completion of
temporary use.
(b) Duplication of primary electronic record system

content to establish a second repository should an
event occur on one of the dual locations. This could be
any typeof loss or system/hardware/facilitymaintenance
that renders that location unacceptable for use.
Temporary storage media and systems for electronic

records should address actions to limit exposure to
computer program viruses and inadvertent alteration.

504 Portable Electronic Media

The degradation of portable electronic media varies by
type of media and may start immediately after manufac-
ture. Electronic records should be migrated onto new
media before the manufacturer’s recommended useful
life is exceeded.
Two sets of electronic records should be maintained to

ensure timely recovery in the event they are damaged or
lost. These sets may be established in processing systems
installed on separate servers, standalone computer
program platforms, off-line storage, or in a removable
media format.

600 ACCESS CONTROL AND RETRIEVAL

Maintaining records in an electronic format enables
users to retrieve records more efficiently. A records
system should provide searches of some or all metadata
fields andmayalsoprovide for content searchof 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).
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.

PART III, SUBPART 3.1-17.2 ASME NQA-1–2019

158

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


Records access permission should be established with
considerations for the following access levels:
(a) Limited metadata access. Allows users to see index

entry but not content for sensitive records (e.g., confiden-
tial, proprietary, and restricted).
(b) Normal user read access to metadata and content.

Enables efficient search, print, and extract/export of
record content without records department interaction.
Update of record metadata and content is not allowed
for normal user access.
(c) Version and/or write access for records manage-

ment personnel to perform record content and/or meta-
data corrections. This action should be tightly controlled
to limit access to only those authorized personnel that
fully understand the records integrity requirements.
(d) Deletion rights should be extremely limited and

strictly controlled to preclude unauthorized or inadver-
tent deletion of the record. Deletion actions may be
enforced by the server device type (write only format)
or via system security controls.

700 DISPOSAL OF RECORDS

Part I, Requirement 17 of this Standard establishes
record retention and does not mandate disposal of the
record. In consideration of quality records requirements
of this Standard, there is no requirement to include
complete erasure and disk destruction. The electronic
deletion and, therefore, the deletion of the record in
the electronic records system is satisfied by a simple dele-
tion action in the associated computer program.
In consideration of legal implications and record

discovery rules, the deletion action should enforce stan-
dards that permanently remove the record from the elec-
tronic records system such that the record cannot be
reproduced from the electronic record system.
Guidance stated in regard to record disposal reflects the

minimal standard requirements and provides additional
optional guidance, where specifically noted, to reflect the
overall records life cycle, legal considerations, and storage
limitations.
If the records are to be disposed following end of reten-

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.
(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
the destruction time frame.
(e) Electronic record deletion typically consists of the

following methods, depending on the computer program
system design limitations, and is acceptable in meeting
quality assurance record disposal.

(1) Deletion of the index entry and record content.
Thismethod requires documenting the records destroyed
and recording the destruction listing as a record.

(2) Deletionof the record contentonlywith the index
remaining and data fields indicating the destruction
status. This method can rely on the index metadata to
track the deletion status.

701 Guidance Factors

The following are guidance factors in both the quality
assurance requirement and additional legal expectations,
exceeding the requirementsof this Standardbutproviding
a realistic process:
(a) Magnetic drive-stored records should be destroyed

by either
(1) deleting the content files using an approved

erasure program.
(2) deleting the pointer to the content file, then

subsequently destroying themagnetic drive after transfer
to a new drive has been verified. This method may be
required for WORM-type (Write-Once, Read-Many)
drives and records systems lacking a full erasure
method. This method also requires a detailed file transfer
to the new media to ensure deleted content is not trans-
ferred.
(b) Portable electronic media should be destroyed by

physically destroying themedia via burning, shredding, or
other approved methods.
(c) Storage media previously used for electronic

records containing sensitive or proprietary information
should not be reused.
(d) A confirmation report may then be generated to

verify that all records scheduled for destruction were
indeed destroyed. A search sampling and disk sampling
can thenbe implementedas a randomcheck to ensure that
the deleted electronic files no longer exist.
Refer toNational Institute of Standards and Technology

Special Publication NIST SP 800-88, Guidelines for Media
Sanitization.

800 MAINTENANCE OF RECORDS SYSTEM

Electronic records required for long time periods (e.g.,
lifetime of component and term of license) should be
reviewed periodically to ensure the files are retrievable
and usable. Media and electronic record systems intended
for storage of electronic records should be tested prior to
use to ensure that it is free of errors, defects, and corrup-
tion.
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Electronic record systems should include a review of all
designed storage locations for the periodic legibility
review. The periodic review should also include an
accounting of files and metadata across multiple redun-
dant locations to ensure that file fidelity is maintained.

900 SYSTEM INTEGRITY AND RECORD RECOVERY

Part I, Requirement 17 requires maintenance of
records. For electronic records, the electronic system
integrity and record recovery processes fall under the
maintenance area but are specifically discussed in this
Subpart to emphasize the additional guidance provided.
Processes should be established to address all ranges of

normal system anomalies and major events that could
cause data loss, corruption, or complete system failures.
The following two methods will typically exist:
(a) backup system or process
(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
replicated across all redundant storage as well, including
off-site systems, and require correction on the redundant
storage systems.
The record system recovery process should be estab-

lished to address a major malfunction of one part of the
records system with transfer to the redundant portion of
the records system. The redundant storage may be online
(cold or hot site) or offline storage and may be automa-
tically and readily available ormay require interactions to
transfer thesystemforuse.Anycombination is acceptable.
The key parameter is to establish the recovery method,
time frame, personnel actions, hardware, and computer
program requirements needed to perform the recovery.
Both the backup process and record system recovery

process should be exercised periodically to ensure system
capabilities are adequate for the system in use and meet
the time frame and risk level for the content in the system.

PART III, SUBPART 3.1-17.2 ASME NQA-1–2019

160

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


SUBPART 3.1-18.1
Implementing Guidance for Part I, Requirement 18: Audits

100 GENERAL

This Subpart provides nonmandatory guidance on
quality assurance audits as specified in Part I, Require-
ment 18.

200 AUDIT ADMINISTRATION

201 Purpose

Quality assurance audits should be performed to
(a) determine the status, adequacy, and implementa-

tion effectiveness of the quality assurance program
that has been developed and documented
(b) verify by examination and evaluation of objective

evidence whether quality assurance program elements,
items, processes, work areas, or records, as appropriate,
conform to specified requirements
(c) evaluate the effectiveness of the organizational

controls and verification activities, as directed bymanage-
ment
(d) evaluate strengths and weaknesses of work

processes, process monitoring, and process control
systems
(e) determinewhether thework processes and control

systems are effective in producing a product of desired
quality
(f) provide management with an evaluation of the

performance of the product to specified requirements
(g) evaluate problems and errors in work process

execution that will affect specified product performance
(h) evaluate management effectiveness in responding

to independent audit results
(i) report audit results to all levels ofmanagementwho

should be informed andwho should take corrective action
(j) verify that corrective action has been planned,

initiated, or completed

202 Elements

Elements of audits administration should include the
following:
(a) a management policy statement or procedure that

establishes organizational independence and authority of
the auditors and commits the organization to executing an
effective audit system
(b) resources, funding, and facilities to implement the

audit system

(c) identification of audit personnel and their qualifi-
cations
(d) provision for reasonable and timely access of audit

personnel to facilities, documents, and personnel neces-
sary in the planning and performance of the audits
(e) methods for reporting audit results to responsible

management of both the audited and auditing organiza-
tions
(f) provision of access by the auditor(s) to levels of

management of the auditing and audited organizations
that have the responsibility and authority to assure
corrective action
(g) methods for verification of effective corrective

action on a timely basis

203 Frequency of Audits

Auditing shouldbeginasearly in the lifeof theactivity 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
implementation of the quality assurance program
based upon review of such information as the following:
(a) previous audit results and their dispositions
(b) internal and supplier documents and records, such

asnonconformance reports, corrective action reports, and
their dispositions
(c) independent information (e.g., from external

sources suchasgeneric experienceof thenuclear industry,
ASME, peer organizations, and regulating bodies)
(d) supplier histories for similar products or services
(e) changes in responsibilities, resources, or manage-

ment

204 Shared External Audits

If more than one Purchaser uses a Supplier, the
Purchaser may arrange for an audit of the Supplier on
behalf of itself and the other Purchasers to reduce the
number of external Supplier audits. The scope of the
audit should address the needs of all Purchasers and
the report should be distributed to Purchasers for
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whomthe auditwas conducted. EachPurchaser relying on
the results of such an audit remains individually respon-
sible for the adequacy of the audit and for its use by their
organization.

205 Supplemental Audits

Regularly scheduled audits should be supplemented by
additional audits for any of the following conditions:
(a) to determine the capability of a Supplier’s quality

assurance program prior to awarding a contract or
purchase order
(b) when, after award of a contract, sufficient time has

elapsed for implementing the Supplier’s quality assurance
program and it is appropriate to determine that the orga-
nization is adequately performing the functions defined in
the quality assurance program description, codes, stan-
dards, and other contract documents
(c) when significant changes are made in functional

areas of the quality assurance program, such as reorga-
nizations, process control changes, mission orwork scope
changes, or procedure revisions
(d) when it is suspected that the quality of a product is

in jeopardy due to deficiencies in the quality assurance
program
(e) when a systematic, independent evaluation of

program effectiveness is considered desirable
(f) when it is necessary to verify effectiveness of

required corrective action
(g) when it is directed by management

206 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
(a) they each meet the requirements for a quality

assurance audit as defined in this Standard
(b) they are reviewed and approved for such use by the

organization responsible for quality assurance audits

300 PREPARATION FOR AUDITING

301ð19Þ Team Selection and Assignment

Prior to assigningpersonnel to performaudits,manage-
ment should determine that the individuals have the
experience or training commensurate with the scope,
complexity, or special nature of the activities to be
audited. The recommendedpractice is to include technical
specialists who have directly related experience in the
area to be audited as members of an audit team. For
example, a design engineer, chemist, operator, etc.,
from one unit or department may be used to audit the
corresponding activity of another unit or department.
In selectingpersonnel for audit assignments, considera-

tion should be given to special abilities, specialized tech-
nical training, prior experience, personal characteristics,

and education. Personnel assigned to audits should be
sufficiently independent and not auditing work they
haveperformedor forwhich they are directly responsible.
(a) Where a QA auditor is involved in review or devel-

opment of procedures, process sheets, or other quality
documents, that individualmay subsequently audit imple-
mentation of those quality documents but would not be
sufficiently independent to audit the adequacy of those
quality documents.
(b) Audits of theQA functionmaybeperformedby indi-

viduals from the same organization provided they are not
auditing their own work or work for which they are
directly responsible. The following are examples of ac-
ceptable methods.

(1) use of personnel in one section or function of the
quality assurance organization to audit other sections or
functions

(2) use of appropriately qualified personnel 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 assurance
organization of a subordinate company unit (which
reports to the headquarters quality organizationmanage-
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 indi-
viduals are not auditing their ownwork. The following are
considerations:

(1) If an auditor 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 scope, then that same auditor may perform the
next audit.

(3) For team audits, it is acceptable for the same
audit team members to participate in the next audit,
provided a different auditor is assigned to audit the
audit function or the previous audit performed by that
team is excluded from the audit scope. If the previous
audit is included in theaudit scope, the individual assigned
to audit the audit function should be either an individual
who did not participate on the previous audit team or an
individual who participated on the previous audit team
but was neither the Lead Auditor nor the individual
who audited the audit function.
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302 Planning the Audit

302.1 Team Familiarization. Prior to commencing the
audit, the Lead Auditor should ensure that the audit team
is prepared. Pertinent information, including policies,
procedures, standards, instructions, codes, regulatory re-
quirements, andprior audit reports, should bemade avail-
able for reviewby the auditors. During the planning phase
of the audit, particular attention should be directed
toward an understanding of internal and external orga-
nization contractual interfaces and responsibilities of
the organization to be audited.

302.2 Product Selection. In planning for an audit,
emphasis should be on the selection of the product to
be evaluated and the performance criteria or metrics
used to determine the capability and stability 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:
(a) importance of intended function(s) of the product
(b) complexity of product attributes required to

perform functions
(c) skill or complexity of work processes that impart

these attributes
(d) capability of evaluating or inspecting work

processes

302.3 Product Experience. Organization or industry
experience with a product’s performance should be
considered in selecting it for auditing. Information on
past performance may be obtained from various
sources, such as audit and assessment reports, plant
operation and maintenance records, trend data, equip-
ment histories, personal knowledge, and external infor-
mat ion , inc lud ing regu la tory agency not ices .
Nonconformance reports, inspection results, customer
complaints, and warranty claims are other sources of
input. Product performance information may be useful
in determining which technical and quality requirements
aremost important to achieving satisfactoryperformance.

302.4 Process Effectiveness.Whenauditing a process,
flowcharts are valuable information sources. The selected
processes, item characteristics, and performance criteria
should be discussed with those responsible for the tech-
nical requirements.

302.5 Audit Plan. The audit plan should identify how
the audit will be performed and those key processes and
product characteristics that have the greatest influence on
item performance. For example, the audit may focus on
product manufacturing processes, such as a critical
assembly technique. Conversely, if a specific process is
routinely inspected and has a stable performance
history, the process may not need to be evaluated
during the audit.

When an audited organization holds a current NQA-1
QAP certificate (e.g., ASME) that is recognized by the audi-
tor’s organization, the Lead Auditor may consider
tailoring the audit plan adjusting the scope, team, and/
or duration. The tailored audit plan may then allow
efforts to focus more on effective implementation of
the functions and activities having the greatest impact
on the quality of items or services.

302.6 Checklists. Checklists should be used for eval-
uating processes based on defined performance criteria
and available work process flowcharts. Checklists should
include a brief description of the investigative method
necessary to gather information related to the perfor-
mance criteria. Past and current performance results
on items and work processes should be considered in
developing audit checklists. Checklists are guidance
and may be expanded or condensed during audit perfor-
mance as circumstances warrant.

303 Audit Notification

Involved organizations should be notified of an audit a
reasonable time before the audit is to be performed,
except for unannounced audits. This notification
should be in writing and include such information as
the scope and schedule of the audit and the names of
the auditor, audit team leader and team members, if
known. For unannounced audits, prior agreements
should be reached by the parties involved.

400 AUDIT PERFORMANCE

401 Pre-Audit Conference

A pre-audit conference should be conducted with the
management of the organization to be audited. The
purpose of the conference should be to confirm the
audit scope and planned dates, meet counterparts,
discuss the sequence and duration of the audit, set the
time for the post-audit conference, and establish channels
of communication. During the conference, there should be
an agreed-to agenda for the audit.

402 Methods

Audits should be performed in accordance with the
audit plan using the following methods:
(a) reviewofdocumentation, includingproceduresand

work instructions, for completeness and adequacy
(b) examination in work areas for evidence of imple-

mentation of procedures and instructions
(c) observation of processes for evidence of achieve-

ment of specified results and evidence that performance
criteria are being met
(d) examination of personnel training andqualification

records where special skills are required
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(e) reexamination of selected work that has been
accepted, such as product, design calculations and draw-
ings for conformance with acceptance criteria, and other
applicable requirements
(f) examination of process controls, and records to

determine conformance with specifications

403 Audit Implementation

403.1 Evaluation. Audit team members or auditor
should review and evaluate product and process docu-
mentation. Auditors should interview workers and
observe the actual work process and evaluate them
against requirements and performance criteria. Complete
and accurate understanding of the product or process
being investigated is best achieved by open and objective
interactionwith the auditedorganization representatives.
Potential areas forprocess improvement identifiedduring
the audit should be noted and discussed at audit team
meetings and reported to management.

403.2 Problems and Errors.When an auditor or team
member finds a systemic or technical problem with an
item or the outcome of a work process, it is important
that the auditor or teammember inform the audited orga-
nization representatives so they may investigate the facts
behind the problem.

404 Post-Audit Conference

At the conclusion of the audit, a post-audit conference
should be held by the auditor or audit teamwith manage-
ment of the audited organization to present audit results
and clarify misunderstandings. It is desirable that agree-
ment be reached on audit results at the post-audit confer-
ence.

500 REPORTING

The audit report should be issued within a reasonable
time following the audit, usually 30 days. The audit report
should include a requested date for a documented
response by the audited organization. The audit report
should be distributed to responsible management of
both the auditing and the audited organizations.
The audit report should express the audit results in

terms of how well the audit objectives were satisfied
and if the performance requirements were met. In addi-
tion to audit findings, audit results should include
observed good practices, strengths, and weaknesses.

600 RESPONSE

Management of the audited organization should
respond to the report by the requested date .
Subpart 3.1-18.2 of this Standard provides guidance
for response content.

700 FOLLOW-UP ACTION

Follow-up action by the audit team leader or manage-
ment of the auditing organization should verify the
following:
(a) timely written response to the audit report
(b) adequacy of the response
(c) corrective action accomplished, as scheduled
(d) effectiveness of action taken
Subpart 3.1-18.2 of this Standard provides an example

of one acceptable approach for follow-up actions.
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SUBPART 3.1-18.2
Implementing Guidance on Classification and Handling Audit

Issues ð19Þð19Þ

100 GENERAL

This Subpart provides nonmandatory guidance for clas-
sifying and handling issues that are found during the
course of an audit as indicated in Requirement 18 of
Part I, based upon lessons learned and industry experi-
ence.

200 INTRODUCTION

Auditors identify a variety of issues while performing
audits. These issues can vary in significance fromminor or
isolated deviations from established performance stan-
dards to significant safety issues or major breakdowns
in the QA Program. On the opposite end of the spectrum,
the issues may include examples of strong performance.
This guidance provides an acceptable approach to clas-

sifying and handling various audit issues and the rationale
or logic for applying these different classifications.
Other approaches are equally acceptable, such as

entering conditions adverse to quality thatwere identified
during the audit into a corrective action system, where
management 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 they are adequate to close the audit issue.
Whatever approach is taken by an organization for clas-

sifying and handling audit issues, the approach should be
documented in implementing procedures.

300 CLASSIFICATION OF ISSUES

The terms finding and observation as used in this
Subpart fall under the more general term of finding as
defined and used in Part I. The various classifications
are discussed in order of significance.

301 Finding

Afinding is anydefect, 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
Program. See Subpart 3.1-16.1, para. 302 for classification
of conditions adverse to quality as to significance.
The auditing organization should promptly notify

affected management of the finding so they can take
appropriate prompt action to correct the issue. Addition-
ally, the auditing organization should consider the need to
stop work to address any immediate safety concerns.

302 Observation

An observation is a deviation in the implementation of a
QA Program requirement or a deviation in the implemen-
tation of a QA procedure including inadequate or
conflicting procedures that does not impact the intended
function of an itemor activity, or is an isolated occurrence.
Other terms for this classification include Concern, Devia-
tion, or Weakness.

303 Opportunity for Improvement

When an issue is identified that is an opportunity for
improving performance of a process based on the audit
team’s experience or known industry best practices, it
may be considered an Opportunity for Improvement.
Any issue that does not impact the intended function of

the item(s) or activity(ies) is not a deficiency. Other terms
for this classification includeEnhancement orRecommen-
dation. Typically, such items do not require formal correc-
tive action.

304 Strength

When a practice or performance is identified that
exceeds requirements, expectations, or industry stan-
dards in a beneficial, safe, efficient, and effective
manner, it may be considered a strength. Some organiza-
tions refer to this as a Good Practice.
One way to determine if a process or practice warrants

being identified as a Strength is to ask: Would one recom-
mend that other organizations benchmark this practice to
improve performance?
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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 providewritten 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.
Paragraphs 401 through 404 provide guidance on a

graded approach for the level of evaluation and response
that may be appropriate for the various issues identified.

401 Finding Responses

When the auditing organization issues a finding, they
should request a written response, typically within 30
days. This response time allows for a cause determination
and the identification of corrective actions to resolve the
issue. An acceptable response should include the
following:
(a) the cause of the issue
(b) an extent-of-condition analysis, where appropriate
(c) corrective actions that have been taken or are

planned to correct the issue
(d) corrective actions that have been completed or are

planned to address the cause of the issue (corrective
actions to prevent recurrence)
(e) a schedule for completing all actions specified in (c)

and (d) above

402 Observation Responses

When the auditing organization issues an audit obser-
vation, awritten response is requested, typicallywithin30
days, if the condition has not been corrected during the
courseof the audit. This provides for a timely evaluationof
the condition adverse to quality and the identification of
corrective actions to resolve the issue. An acceptable
response should include the following:
(a) corrective actions that have been taken or are

planned to correct the issue
(b) a schedule for completing remaining incomplete

corrective actions

403 Opportunities for Improvement

When the auditing organization issues an Opportunity
for Improvement, they typically donot request a response.
However, management should evaluate the merit of the
issue identified anddetermine if the improvements or effi-
ciency gains noted are worth the resources required to
implement.

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 identifywhatotherorganizationsor locationsunder the
span of their control may benefit by implementing similar
processes or approaches and how to leverage the practice
to maximum benefit of the organization.

500 FOLLOW-UP

The auditing organization typically performs the
following three types of follow-up activities for findings
and observations:
(a) Evaluate the written response.
(b) Monitor corrective actions.
(c) Reaudit.

501 Evaluate the Written Response

The auditing organization typically schedules a follow-
up tobecompletedwithinaweekafter the response isdue.
This follow-up evaluates the adequacy of the cause deter-
mination (if required), adequacy and timeliness of the
proposed actions, and adequacy and timeliness of the
actions to prevent recurrence.
If the response is late or does not appear to be adequate,

the auditing organization may consider elevating or esca-
lating the issue to senior management for additional
support in resolving the issue.

502 Monitor Corrective Actions

Management of the audited organization is responsible
for implementing the actions specified in the response to
ensure timely and effective corrective actions.
The auditing organization typically schedules follow-up

activities that correspond to keymilestonedates provided
in the response.
Follow-up activities monitor the implementation of the

corrective actions to ensure that they are both timely and
effective.
When corrective actions begin to deviate from the

scheduled corrective actions or appear to be either inade-
quate or ineffective, the auditing organization may
consider elevating or escalating the issue to senior
management for additional support in resolving the issue.

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.

PART III, SUBPART 3.1-18.2 ASME NQA-1–2019

166

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


SUBPART 3.2
Guidance for Implementing Part II Requirements

(Extracted From Former NQA-2.)

The following Subparts provide nonmandatory
guidance that may be used in conjunction with the appli-
cable Subparts of Part II.
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SUBPART 3.2-2.1
Implementing Guidance for Part II, Requirement 2.1: Cleaning of

Fluid Systems

100 GENERAL

This Subpart provides nonmandatory guidance on the
management of cleaning and cleanness control for fluid
systems and associated components.

200 APPLICABILITY

If theproperattention is given to cleaningandcleanness
control duringmanufacturing, construction, modification,
or repair, thenonly flushingor rinsing shouldbenecessary
to render the item ready for service.
This Subpart is not intended to be used for items

containing liquid metals in liquid metal-cooled nuclear
plants, nor is it intended to provide guidance for decon-
tamination of items contaminated by radioactivity,
although its requirements may be invoked in such opera-
tions if considered appropriate.

300 CLEANING RECOMMENDATIONS AND
PRECAUTIONS

(a) The use of halogenated organic solvents is not rec-
ommended, except upon crevice-free, open, freely evapor-
ating surfaces. This recommendation is not intended to
prohibit the use of such solvents under other conditions,
provided adequate removal is assured prior to any subse-
quent operations.
(b) In thedisposalof combustibleorganic solvents, spe-

cific attention should be given to preclude the possibility
of fires, explosions, and other related hazards.

400 GUIDELINES FOR ASSIGNING CLEANNESS
CLASSIFICATIONS

401 Normal Fluid Systems and Components

Class A cleanness is a very high level, generally appli-
cable to special items whose functions might be impaired
by the presence of very small quantities of contaminants.

AchievementandmaintenanceofClassAcleanness isdiffi-
cult and is generally achieved at the point of final manu-
facture of the item and maintained by stringent shipping,
storage, rework, and installation requirements.
Class B cleanness is a high level, generally applicable to

internal surfaces of corrosion-resistant alloys in contact
with reactor primary coolant, surfaces in contact with
process fluids in fuel manufacturing, and other similar
applications. Class B cleanness can also be initially
achieved with carbon steel and low alloy steels, but main-
tenance of this condition is quite difficult.
Class C cleanness is a high level of initial cleanness,

generally applicable to carbon steel and low alloy steel
surfaces in contact with reactor primary coolant and
other fluids where the formation of light corrosion
product films in service is expected and can be tolerated.
For corrosion-resistant alloys, ClassC is a somewhat lower
level of cleanness than Class B.
Class D cleanness is a nominal level applicable to both

carbon and low alloy steels and the corrosion-resistant
alloys in applications where the presence of mill scale
or tightly attached heavy corrosion product films on
the surfaces in contact with process fluids does not
cause concern, or where significant amounts of contam-
ination are anticipated to be present in the process fluids
themselves.
NOTE: The cleanness classifications designated in this Subpart
are not directly related to component classifications assigned by
theASMEBoiler andPressure Vessel Code for design and inspec-
tion or for other purposes.

402 Hydraulic, Instrument Control, and
Lubrication Lines and Systems

The criteria listed in Table 304.4 of the main body of
Part II, Subpart 2.1 may be used as a guide for classifying
hydraulic, instrument control, and lubrication system
cleanness.
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SUBPART 3.2-2.7.1
Implementing Guidance for Part II, Requirement 2.7: Quality
Assurance Requirements for Computer Software for Nuclear

Facility Applications ð19Þð19Þ

INTRODUCTION

This Subpart structure is based on the main sections
(e.g., 100, General; 200, General Requirements) and para-
graphs (e.g., 201, Documentation and Records) of
Part II, Subpart 2.7. In most cases, the paragraphs (e.g.,
203.1, Configuration Identification) contained in
Subpart 2.7 are provided as a one-to-one correspondence
in this Subpart. Deviations may occur when additional
paragraphs have been incorporated within Part II,
Subpart 2.7 or this guidance.

100 GENERAL

This Subpart has been developed to provide organiza-
tions invoking NQA-1 with a discussion of the require-
ments and how those requirements may apply in
various situations where software is used.1 Part II,
Subpart 2.7 is applicable to software when a failure or
error in the software could adversely affect the quality
of structures, systems, or components of nuclear facilities.
Possible exceptions will be detailed in this Subpart.
Applicability of Part II, Subpart 2.7 is not dependent
upon the type of computer equipment (e.g., mainframe,
personal computer, workstations, servers) that is
installed.
The requirements of Part II, Subpart 2.7 should be

applied in a manner to meet the requirements of IEEE
Std 7-4.3.2-2003, IEEE Standard Criteria for Digital
Computers and Safety Systems of Nuclear Power Gener-
ating Stations. This Subpart provides guidance to support
meeting the requirements of that standard.

101 Software Engineering

A variety of software engineering methods may exist
within an organization that implement the Quality Assur-
ance requirements contained within NQA-1. The extent of

application of the software engineering activities should
be commensuratewith the risk associatedwith the failure
of the software. Factors affecting this risk include the
potential impact on safety and/or operation, complexity
of computer program design, degree of standardization,
the state of the art, and similarity to previously proven
computer programs. Part II, Subpart 2.7 users should
consider establishing a software categorization method
that includes
(a) software engineering methods applicable to given

categories of software
(b) assurance that the results of the categorization are

documented
The software categorization method should consider

safety significance and the relative importance of the soft-
ware.
Paragraphs 101.1 through 101.7 provide additional

considerations in developing a categorization method
and determining software applicability.

101.1 Simple and easily understood computer
programs (e.g., computer programs whose results can
be easily confirmed through hand calculations) that
are used in the design of systems, structures, and compo-
nents , may be exc luded from the contro ls o f
Part II, Subpart 2.7, if designs using these computer
programs are individually verif ied (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
contents). However, frequent use of the computer
program may justify the application of Part II, Subpart
2.7 in order to simplify future use.

101.2 Complex computer programs used in the design
of structures, systems, and components should be devel-
oped and approved for use in accordance with
Part II, Subpart 2.7 unless verification and testing of
the computer program (or parts thereof) independent
of a specific application is not practical. In these cases
each application of the computer program must be

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.”
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verified and documented in accordance with the require-
ments of Part I, Requirement 3, section 400.

101.3 Separate verification and tests may not be
required for computer programs that are reviewed and
tested in conjunction with hardware as a unit, in accor-
dance with Part I or Part II (e.g., Measurement and Test
Equipment) of this Standard.

101.4 Computer programs that have been verified and
tested in accordancewith other consensus standardsmay
not require any additional verification and tests. However,
an evaluation based upon the Part II, Subpart 2.7 verifica-
tion and testing requirements should be performed to
ensure compliance with Part II, Subpart 2.7.

101.5 Exceptions may also be warranted for support
software (see section 600) if this software has a known
and acceptable performance history. The basis for
accepting the performance history should be documented
and approved in conjunction with the software develop-
ment cycle of the software using the support software. The
resulting system, structures, or components should be
submitted for design verification in accordance with
Part I, Requirement 3, section 500, or the resulting soft-
ware (application and the support software) should be
developed and approved for use in accordance with
Part II, Subpart 2.7.
If theorganization implementingPart II, Subpart 2.7has

a software quality assurance program that is compliant
with other industry standards, a review should be
performed to ensure consistency with the requirements
of Part II, Subpart 2.7.

101.6 Firmware is dependent on the nature of the
computer program and hardware device. Three possible
approaches are described as follows:
(a) If the computer program can be changed after it is

embedded, including at run time, all applicable controls of
Part II, Subpart 2.7 should be applied.
(b) If the 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
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.

101.7 Documented evidence (e.g., supplier testing, ap-
plicable supplier experience) supporting the acceptance
of commercial off-the-shelf software may be used to
a u gm e n t t h e a c c e p t a n c e r e q u i r em e n t s o f
Part II, Subpart 2.7, para. 302.

102 Definitions

Termsmay havemultiple interpretations even within a
s tandard . There fore , de f in i t ions prov ided in
Part II, Subpart 2.7 and this Subpart should be considered
in the use of this Subpart. To enhance understanding and
ensure consistency in this Subpart, the characteristics of
several common software-related terms are discussed.
integration testing2: testing in which computer program
units, hardware components, or both are combined and
tested to evaluate the interaction among them.
system testing2: testing conducted on a complete, inte-
grated system to evaluate the system’s compliance
with its specified requirements.
unit testing: testing of individual hardware or computer
program units.

102.1 Software Characteristics. Software [see ISO/
IEC/IEEE 24765:2010(E)] can be composed of three
elements:
(a) a set of instructions that, when executed, provide 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 for the

nonhardware elements of a computer-based system. A
computer program differs from software in that software
can include documents that describe the development,
operation andmaintenance, and retirement of a computer
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.

102.2 HardwareCharacteristics.Hardware consists of
the physical elements that provide the computing
capability and external interface (e.g., central processing
units,memory, computermonitors, 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.

102.3 Firmware Characteristics. Firmware is the
combination of a hardware device, computer programs,
and data that reside as read-only software on that
device. The firmware (sometimes referred to as
embedded software) can perform very limited functions
such as keypad controls, or can provide significant func-
tion and control capabilities for control rod drives or

2 This definition has been copied or adapted from ISO/IEC/IEEE Std
24765:2010(E), Systems and software engineering — Vocabulary, with
the permission of IEEE.

PART III, SUBPART 3.2-2.7.1 ASME NQA-1–2019

170

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


safety systems. In either case, if firmware is supplied
under requirements of Part II, Subpart 2.7, the computer
program aspect of firmware should be considered in an
organization’s software engineering method.

200 GENERAL REQUIREMENTS

201 Documentation and Records

The combined requirements of Part I and Part II,
Subpart 2.7 establish the need for both controlled docu-
ments and records. The applicable software engineering
method should define the software life-cycle documents
that are to be considered a controlled document and/or
record.
Controlled documents are governed by Part I,

Requirements5 and6. In general, softwareplanningdocu-
ments (e.g., project plans, quality assurance plans, config-
uration management plans) are considered controlled
documents. Additionally, organization policies, proce-
dures, and instructions should be considered controlled
documents.
Qual i ty assurance records are governed by

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).

202 Verification

The purpose of software verification activities is to
ensure 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 function of the complexity of the software,
degree of standardization, the risk of potential impact on
safety and/or operation, and similarity with previously
proven software,

202.1 Reviews. The purpose of software review activ-
ities is to provide adequate confidence that the software
implements the approved software requirements,
provides correct solutions, and does not perform or
cause any adverse unintended functions.
Reviews should include assurance that any assump-

tionsmadeduring theperformanceof activities associated
with the software engineering elements are consistent
with the intended use of the software.

203 Software Configuration Management

Key activities of software configuration management
include configuration identification, configuration
change management, configuration status control, and
configuration audits. This ensures that all elements of
the product baseline, as defined in Part II, Subpart 2.7
are accounted for and properly reviewed and approved.

203.1 Configuration Identification.Part II, Subpart 2.7
requires the establishment of a configuration baseline at
the established and agreed upon intervals or control
points as defined in the software engineering method.
Baselining means the assignment of a documented
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 configura-

tion itemsused to support the softwaredevelopment and/
or software maintenance. Each configuration item should
be identified, controlled, labeled, and documented as
constituents of the final product baseline. In some
instances, the unique identifier for a configuration item
may be the date and time the configuration item was
generated. Support softwaremayuse thevendor identifier
as its unique identifier. A labeling system should delineate
major changes from minor changes.
Support software (see section 600) 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.
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 item may be part of more than one product baseline.

203.3 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.

203.4 Configuration Audits. Configuration audits may
be used to verify that
(a) documentation accurately describes configuration

items and baselines
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(b) change requests are resolved, and software
products are ready for delivery
Functional configuration audits may be conducted to

verify that the development of a configuration item has
been completed satisfactorily, that the item has been
shown to meet its requirements, and that software docu-
mentation is complete and satisfactory. Functional config-
uration audits are a type of verification review, which are
discussed in Part II, Subpart 2.7, para. 202.1.
The purpose of the physical configuration audit is to

confirm 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

The problem reporting and corrective action require-
ments of para. 204 of Part II, Subpart 2.7 are intended to
implement Part I, Requirement 16, as these requirements
apply to software. Part II, Subpart 2.7 users need not
develop an independent process to meet these require-
ments if their existing processes incorporate the require-
ments of Part II, Subpart 2.7, para. 204. Part II, Subpart 2.7
users may develop either supplementary procedures for
software problem reporting and corrective action, or
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
processmaynot require the same level of reporting as one
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 developed not using Part II, Subpart 2.7 may
require full orpartial applicationofPart II, Subpart2.7. For
example, software design and software design implemen-
tation are not applicable to acquired software. The
following is guidance to assist in this activity. This appli-
cation guide serves to recognize the need for a consistent
approach to bringing software that has been developed
outside the control of Part II, Subpart 2.7 under config-
uration control and into compliance with the Subpart.

301 Procured Software and Software Services

See Part II, Subpart 2.7.

302 Otherwise Acquired Software

See Part II, Subpart 2.7.

400 SOFTWARE ENGINEERING METHOD

401 Planning

The software engineering method should be defined
and discussed in a quality or project planning document
(e.g., project plan, software quality assurance plan).
Planning documentation should include the following,

as applicable:
(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
(j) risk management plan
(k) project metrics
(l) supportingprocess includingacquisition, configura-

tion management, verification and validation, quality
assurance, problem resolution, subcontractor manage-
ment, and retirement

402 Software Requirements

Software requirements should be unique (i.e., no
overlap), unitary (i.e., addressesone thingonly), complete,
consistent, correct, unambiguous, traceable, and verifi-
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 cycle.
Technical requirements encompass both functional and

nonfunctional requirements. Software functional require-
ments should comprehensively address all software func-
tions (inputs, behavior, outputs). As appropriate, software
nonfunctional requirements should address performance,
usability, maintainability, scalability, availability, extensi-
bility, security, serviceability, and portability.

403 Software Design

Design documentation should be completed in a
manner that facilitates the software verification
process in accordance with Part II, Subpart 2.7. If any re-
quirements are not met in the design activity, then those
requirements shouldbe revised to reflect the final product
using the same approval process as the original require-
ments. The design documentation may be combined with
the documentation of the software requirements or the
source code or equivalent (e.g., ladder logic, calculations,
scripts) resulting from implementation of the software
design.
Software design should result in units that are
(a) low in complexity (e.g., lines of code, number of

decision paths)
(b) easily testable
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(c) loosely coupled (i.e., requires little interaction with
other units)
(d) highly cohesive (i.e., performs a single task)
(e) error tolerant (i.e., handles errors adequately and

appropriately)
Safety components should be isolated from nonsafety

components. Design considerations should be included to
ensure that the software is reliable, secure, and tamper
resistant. Performance-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
the model and all information necessary to enable veri-
fication.

404 Software Design Implementation

The target environment for thesoftware shouldbe 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

support
(c) conform to a plan describing the strategy and the

time period for which vendor support is obtained for the
target environment and reusable products
(d) comply with industry interface standards, when

they exist [e.g., IEEE Std 1003.1, IEEE Standard for Infor-
mation Technology— Portable Operating System Inter-
face (POSIX®)]
If a target environment or a reusable component was

not developed in accordance with a process standard
required for its development, then the development orga-
nization should analyze and test the software to ensure
that the product complies with product standards and
provide the necessary documentation.

405 Computer Program Testing

405.1 TestingProcess.Computerprogramtestingmay
includeunit testing, integration testing, regression testing,
system testing, factory acceptance testing, installation
testing, and site acceptance testing, as applicable.
Computer program testing is a testing activity that is
planned during the software development activities.
Testing ensures that the computer program functions
as intended. Tests may range from a series of tests
performed during computer program development to a
single test of all software requirements. This series of
tests would provide assurance of correct translation
between states and proper function of individual units.

The extent of the computer program testing activities
should be commensuratewith the risk associatedwith the
failure of the software. Factors affecting this risk include
the potential impact on safety and/or operation,
complexity of computer program design, degree of stan-
dardization, state of the art, and similaritywith previously
proven computer programs.
The responsible organization should be an integral part

of the testing process. Computer program tests should be
developed, and the test results evaluated by individuals
who are familiar with the system specification. Test cases
should include execution of extreme andboundary 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
paths not executed identified. The risk associated with
the nonexecuted paths should be evaluated.

405.1.1 UnitTesting.Unit testing is performedby 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 code execution
andsourcecodereview. Inputandoutput stubs tomockup
the interfaces are usually required for code execution.
Source code review can be accomplished using codewalk-
throughs ormore formal inspections. Additional guidance
on inspections 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 Software Unit
Testing, and IEC-60880, Nuclear Power Plants—Instru-
mentation and Control Systems Important to Safety —
Software Aspects for Computer-Based Systems
Performing Category a Functions.

405.1.2 Integration Testing. Integration testing of
computer program units is typically performed by the
developer in the development environment and does
not require independence. The main function or goal
of integration testing is to exercise the interfaces
between the units.
Once theunits areunit tested, theyare integratedoneby

one, until all the units are integrated, to check the combi-
national behavior, and to validate if the requirements are
implemented correctly.
Integration testing is conducted simultaneously with

the development of the units and does not require all
units to be completed prior to the start of integration
testing. A top-down approach to integration testing
may require developing “stubs” for nonexisting units. A
bottom-up approach may require developing “drivers”
for the nonexisting units.
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The integration test effort should identify problems
with the interaction among units. Integration testing
may not be required for small changes.
Additional guidance on integration testing may be

found in IEEE Std 1012, IEEE Standard for Software Veri-
fication and Validation.

405.1.3 Regression Testing. Regression tests should
be performed to ensure that a software change has no
unintended effects, i.e., does not cause another portion
of the 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 testingmay be drawn frompreviously
executed installation or site acceptance tests. The results
of regression test execution should be compared against
reference results fromprevious regression, installation, or
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
performance margin, and the stability of the system
should be assessed. Computer program reliability
should be 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
operatingenvironment.Withmultiple integrated systems,
additional testing may be performed to ensure that all
related systems exchange data seamlessly, verifying a
system’s ability to operate as expected with other
systems within the same environment.
Additional 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)
performed at the vendor’s or supplier’s facility under
thecontrolof thepurchaseron theversionof thecomputer
program to be delivered. FAT should be considered for
computer programs that are custom developed by a
vendor. Frequently FAT is performed for acquired inte-
grated hardware and software systems such as control
systems or other systems with embedded computer
programs. FAT should include exercising the computer
program in an environment comparable to the environ-

ment in which the computer program will be used. This
testing may include testing of associated hardware, and
simulation of data inputs or control signals. FAT should
provide interim results that acquired software, and if ap-
plicable computer hardware, meet contract or purchase
order specifications derived from the software require-
ments prior to delivery to the customer.

405.1.6 InstallationTesting.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.,
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 development cycle
to provide adequate confidence that the software satisfies
the requirements and performs correctly in its operating
environment. It is imperative that the acceptance testing
be completed before releasing the software for use (i.e.,
the operation and maintenance activity).
Acceptance testing should be performed in an environ-

ment comparable to the environment in which the
computer program will be used. Testing, using docu-
mented test plans, test cases, and results is the
primary method of acceptance testing. These tests
should also include exercising the computer program
in an environment comparable to the environment in
which the computer program will be used. This testing
may include testing of associated hardware, and simula-
tion of data inputs or control signals. Site acceptance
testing performed by the purchaser should be done to
ensure that no damage was incurred during shipment,
and confirm proper implementation in the operating en-
vironment.
If testing is to be performed in a production environ-

ment, then extra rigor and due diligence are strongly rec-
ommended to ensure there are no unacceptable
consequences from the testing.
Additional guidanceonacceptance testingmaybe found

in IEEE Std 1012, IEEE Standard for Software Verification
and Validation.

405.2 Test Plans and Test Cases Test planning should
identify the types and level of testing to beperformedover
the life of the computer program, and as appropriate the
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computer hardware and operating system. Testing types
include those discussed in para. 405.1. Test planning
should identify the basis for establishing the test criteria
as well as the acceptance criteria for the overall testing
activity. Test planning should identify required and
optional reports and records, as well as any required
report formatting and conventions. Test planning
should be documented, independently reviewed, and
approved by the 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
(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.
Test cases should identify any preliminary steps to be

completed or conditions to be present prior to performing
the steps associated with the primary purpose of the test
case, aswell as any steps toplace the computerprogramor
test environment back to its original state. These prere-
quisite and post-test steps may include editing database
values, placing hardware into a specific state, or ensuring
an interface is available. Test cases should be executed to
ensure that the required ranges of input parameters are
exercised. This action may require that a test case is
executed multiple times with different values for the
input parameters. The test cases should also identify
how to proceed in case of a test failure.
For each step in a test case, required ranges of input

parameters, expected results, and acceptance criteria
should be documented.
Test documentation may be documented separately or

combined, as appropriate, in accordance to the defined
software engineering method.

405.3 Test Results and Test Reports. The test report
should include
(a) details of the testing activities, including the

computer program tested with a unique identifier such
as a version number or build date
(b) description of the test environment including
(1) any test equipment used
(2) calibration date, if applicable
(3) computer hardware and associated operating

system
(c) other software used such as simulation models or

test scripts

(d) software interfaces
(e) names of individual(s) performing the tests
(f) testing date(s)
(g) results from each of the test cases
The test results should be evaluated by a person not

directly involved in performing the testing of the
computer program to ensure the computer program
meets the overall acceptability to meet the documented
requirements. This independent person(s) should docu-
ment, including their name and signature, the evaluation
andacceptability. Acceptability of the software is basedon
meeting the defined acceptance criteria for the testing
performed. If the test results do not match the expected
resultswithin the defined acceptance criteria, justification
for declaring acceptability should be provided. This docu-
mentation should be included in the test report.
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 andwho approved those deviations.
The test report should be considered a quality assurance
record, managed as per Part I, Requirement 17, andmain-
tained until the computer program has been retired.

406 Operation

406.1 Use of Software. The software engineering
method should provide a means to ensure that the soft-
ware usage remains consistent with the approved soft-
ware design and the approved acceptance testing results.

406.2 Access Control. Access control should address
both the security of the computer system and the critical
data that resides on the system. Both electronic (e.g., fire-
walls, network security measures) and physical (e.g.,
console) access should be considered. One method of
ensuring system integrity is by employing unique user
identifications in combination with a reliable password
system. The concept of least privilege can also be imple-
mented, which grants each user access to only the
resources for which he has a legitimate need, at the
lowest access level (read, execute, write, delete, etc.)
required to perform the function. Other methods of
physical access control include locks, security badges,
or other forms of access to the computer system itself
(e.g., using security guards).

406.3 In-Use Testing. In-use testing should document
who is responsible for performing the test. The testing
should consider real-time systems and control systems
that interface with hardware components. In addition
to changes to the operating environment of the software,
in-use testing verifies that the changes in the hardware,
drift of signals as a result of hardware degradation, and
changes to operational parameters do not affect the
correct operation of the software.
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406.4 User Documentation. The development of user
documentation should be initiated early in the software
development cycle. User documentation for the computer
program should include, as applicable
(a) installation and checkout
(b) a description of the computer program including

purpose, function, and limitations
(c) user instructions that describe how to use the

computer program
(d) input and output specifications
(e) a description of system limitations including hard-

ware and operational environment
(f) adescriptionof usermessages initiated as a result of

improper input and how the user can respond
(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
rigor required for changes should be commensurate
with the risk being taken, and should consider the impor-
tance 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
(c) changes to the operating environment
(d) changes to computer system vulnerability protec-

tions
(e) reported software problems thatmust be corrected

408 Retirement

Software is considered retired when the software is no
longer supported and no longer meets the criteria for
routine use as defined by the responsible organization.
A process should be established for retired software

that defines responsibilities for reporting and managing
of identified problems and assessing the problem’s impact
during the software’s previous use.

500 STANDARDS, CONVENTIONS, AND OTHER
WORK PRACTICES

Software engineering standards, conventions, and
other required work practices to be used during the soft-
ware life cycle should be documented in the planning
documentation as specified in Part II, Subpart 2.7,
para. 401. These standards, conventions, and other
work practices may include software engineering
consensus standards, organizational documentation stan-

dards, industry or organizational coding standards, and
industry-accepted symbols for design documentation.

600 SUPPORT SOFTWARE

Support software that is critical to the successful devel-
opment, operation, or maintenance of a software product
shouldbe identified andevaluated todetermine theextent
to which configuration management, acceptance testing,
and any other parts of the software engineering method
are applied. Based on the role of the support software, the
appropriate elements of the software engineering
methods should be applied.
An example of support software that is key to successful

development, operations, and performance of the
computer program is a compiler. Changes in compiler
options or a new revision, even without a change in
the source code canhave 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
code management software, decompilers, disassemblers,
test case generators, dynamic analyzers, spreadsheet
applications, document preparation, debuggers, and
coding editors.

602 System Software

Examples of types of system software are interpreters,
diagnostics, utilities, operating systems, device drivers,
and assemblers.
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IEC 60880:2006, Nuclear Power Plants — Instrumenta-
tion and Control Systems Important to Safety — Soft-
ware Aspects for Computer-Based Systems Performing
Category A Functions

Publisher: International Electrotechnical Commission
(IEC), IEC Central Office, 3, rue de Varembé, Case
Postale 131, CH-1211, Geneva 20, Switzerland/
Suisse (www.iec.ch)
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SUBPART 3.2-2.7.2
Implementation Guidance on the Requirements of NQA-1, Parts I
and II for Software Used for Nuclear Facility Applications

INTRODUCTION

This Subpart providesnonmandatory guidanceon iden-
tification, flow, and interdependency of the requirements
for software used for nuclear facility applications. The
Subpart is based on the NQA-1-2008 Edition with the
2009 Addenda of the Standard, but the information
has some application to previous and subsequent editions
of the Standard. While the Standard includes require-
ments for 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, maintaining, and retiring computer programs used
in nuclear facility applications. These requirements for
software are interspersed within the Standard.

100 GENERAL

This Subpart provides organizations invoking NQA-1
with information to aid the identification, application
flow, and interdependency of the requirements for soft-
ware used for nuclear facility applications. The Subpart
discusses the requirements applicable to software
within the 18 requirements of Part I, the supplemental
requirements of Part II (Subparts 2.7 and 2.14), and
the guidance of Part IV, Subpart 4.1 of the Standard.

101 Terms and Definitions

The Subpart introduces no new terms or definitions
related to software or computer programs used for
nuclear facility applications. The Subpart uses commonly
accepted flowchart symbols that were first introduced by
Frank Gilbreth to the members of ASME in 1921.1 The
legend associated with the flowchart identifies the
symbols used and provides their corresponding meaning.
These diagrams represent the flow of information

within the Standard, not the flow of the governed
processes. Sometimes the information flow divides into
parallel paths, one or more of which may be applied
concurrently on an “as applicable” basis. Mandatory
paths, processes, and deliverables (notated with solid

lines) are always applicable, whereas optional paths,
processes, and deliverables (notated with dashed lines)
are contingent upon the circumstances.

200 FLOWCHART APPROACH

ThisSubpart organizes therequirements for softwareof
the Standard into 12 software and NQA-1 related
processes that arepictorially illustrated in a series of flow-
charts. These 12 processes apply to software and include
processes uniquely applicable to computer programs. The
processes are
(a) software engineering
(b) software design requirements
(c) software configuration management
(d) support software and tools
(e) problem reporting and corrective action
(f) software design
(g) software reviews
(h) software design implementation
(i) computer program testing
(j) software operation, maintenance, and retirement
(k) software acquisition
(l) computer program use in design analysis
The flowcharts introduce no newrequirements for soft-

ware. The majority of the requirements presented in the
flowcharts are in the exact language of the Standard. In
those instances where the language of a requirement is
modified, clarified, or interpreted, it is specifically
noted. Each process or flowchart presents the initial
requirement, illustrates how that requirement flows
through the Standard, and finally, identifies any related
requirements.

201 Flowcharts

Figures 201-1 through 201-12 provide a pictorial illus-
tration of the Standard’s computer program requirements
in Parts I and II for the processes described above, their
flow through the Standard, related requirements, and any
interdependencies between these requirements. These
flowcharts are provided for guidance and illustration
only and do not necessarily present all considerations
that have to be made to ensure compliance with the Stan-
dard.1 Frank Bunker Gilbreth, Lillian Moller Gilbreth (1921), presentation

“Process Charts — First Steps in Finding the One Best Way,” ASME.
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202 Legend

Figure 202-1 provides the legend for the flowcharts
described in section 201 of this Subpart.
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Figure 201-1 Software Engineering
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Figure 201-1 Software Engineering (Cont’d)
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Figure 201-1 Software Engineering (Cont’d)
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Figure 201-8 Software Design Implementation
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Figure 202-1 Legend for Flowcharts
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SUBPART 3.2-2.14
Implementing Guidance for Part II, Requirement 2.14: Quality
Assurance Requirements for Commercial Grade Items and

Services, Commercial Grade Computer Programs, and Software
Services

100 GENERAL

This Subpart provides nonmandatory guidance on
applying Part II, Subpart 2.14 requirements to the dedica-
tion of commercial grade computer programs and soft-
ware services as required by Part II, Subpart 2.7, para.
302. This Subpart applies to procured and acquired
computer programs not installed in physical plant
safety systems that support the performance of a
safety function and that were not developed or approved
under a program consistent with this Standard. The
applicability of this Subpart is not dependent upon the
type of computer equipment (e.g., mainframe, PC,
networked workstations, controllers, or other digital
equipment) on which the computer program resides.
As defined in this Standard, computer programs include

real-time (e.g., operations or process control) as well as
nonreal-time (e.g., design or analysis) computer
programs. The application of commercial grade dedica-
tion for computer programs included in digital equipment
that are installed in physical plant safety systems should
be performed as part of the dedication process for that
physical plant safety component. For these systems,
the requirements of Part II, Subpart 2.14 apply, and
existing industry guidance to meet the commercial
grade dedication requirements of this Standard includes
EPRI TR 106439, Guideline on Evaluation and Acceptance
of Commercial GradeDigital Equipment forNuclear Safety
Applications, October 1996; IEEE 7-4.3.2-2010, Criteria
for Digital Computers in Safety Systems of Nuclear
Power Generating Stations, June 17, 2010; and EPRI
TR107330, Generic Requirements Specification for Quali-
fying a Commercially Available PLC for Safety-Related
Applications in Nuclear Power Plants, December 1996.
This Subpart does not provide guidance for real-time
computer programs.
As described in Part II, Subpart 2.7, para. 302, the dedi-

cation process includes the following three criteria:
(a) identification of the capabilities and limitations for

intended use as critical characteristics.

(b) utilization of test plans and cases as the method of
acceptance to demonstrate the capabilities within the
limitations.
(c) instructions foruse (e.g., auser’smanual)within the

limits of thededicated capabilities. Thededicationprocess
shall be documented, and the performance of the actions
necessary to accept the computer program shall be
reviewed and approved. The resulting documentation
and associated computer programs(s) shall establish
the current baseline.
These criteria can be addressed through implementing

the commercial grade dedication process defined by
Part II, Subpart 2.14. The identification of the capabilities
and limitations for intended use should be addressed
during the selectionof the set of performance critical char-
acteristics. Test plans and cases required to demonstrate
those capabilities within the limitations should be exer-
cised through special tests and surveys. Instructions for
use within the limits of the capabilities should be identi-
fied through the selection of the physical or performance
critical characteristic associated with a user’s manual,
online help, or other methods to assist the user in the
proper operation of the computer program within the
limits of the dedication.

101 Definitions

The following definitions are provided to ensure a
uniform understanding of unique terms as they are
used in this Subpart.
commercial grade computer program: a computer
program that affects a safety function, which was not
designed, developed, or approved in accordance with
Parts I and II, Subpart 2.7.
commercial grade computerprogramservice:a service that
was not provided in accordance with the requirements of
this Standard and that affects the safety function of a
computer program or the use of computer programs
for design or analysis that supports a safety function.
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dependability: a broad concept incorporating various
characteristics of computer programs, including relia-
bility, safety, availability, and maintainability (adapted
from EPRI TR 106439).
digital equipment: equipment containing one or more
computers.

200 DEFINITION APPLICATIONS

One of the concepts of a commercial grade dedication is
a determination of whether the itemmeets the applicable
definitions of a commercial grade item or service. Part I
states that computer programs that are a physical part of
plant systems are included in the term item. It is recog-
nized that computer programs that perform a design or
analysis function in support of a safety function are not
included in the definition of item. For this Subpart, the
computer program should meet the definition of a
commercial grade computer program or service to
qualify for dedication. Computer programs that do not
meet this definition are subject to the requirements of
Part I.

300 UTILIZATION

Requirement 3, para. 401 provides for two methods of
verifying computer programs used in design or analysis of
an SSC: preverification and verification of the computer
program results after every use. Preverification of
computer programs includes applying Part II, Subpart
2.7 in which this Subpart can provide needed guidance.
When the results derived from the use of the computer
programare independently verified for everyuse or appli-
cation, the computer program is not required to be dedi-
cated if the independent verification is performed to the
requirement of this Standard. Using this latter method is
not a surrogate for commercial grade dedication of the
computer program.
To utilize a commercial grade computer program or

service, controls should be implemented to provide
reasonable assurance that the computer program or
service will support an SSC’s intended safety function.
This Subpart can also be applied to computer programs
that control themanagement or administrative support of
safety activities. These controls should include the
following:
(a) determination that the computer program or

service supports the performance of a safety function
(b) confirmation that the computer program or service

meets the applicable commercial grade definitions
(c) identification and documentation of the critical

characteristics, including acceptance criteria
(d) selection, performance, acceptance, and documen-

tation of the dedication method(s) for determining
compliance with the critical characteristic acceptance
criteria

Only computer program or services that support the
performance of a safety function andmeet the commercial
grade definitions should be considered for commercial
grade dedication. A dedication plan should be developed
for the computer program or service that identifies the
critical characteristics, acceptance criteria, anddedication
method(s). Dedication plans may be developed for a spe-
cific computer programapplication, a range of application
or limits, a specific service, or for a generic group of
services. Dedication requirements should be included
in applicable procurement and technical documents as
necessary to support the dedication.
Computer programs or services that successfully

complete the dedication process are subsequently
subject to the controls of Parts I and II of the Standard.

400 TECHNICAL EVALUATION

A technical evaluation should be performed to deter-
mine the computer program’s safety function, applicable
requirements of this Standard, computer program and
hardware requirements (as applicable), and the level
and type of review and testing activities that are appro-
priate. This evaluation could range from a demonstration
that the commercial grade computer program produces
accurate and precise results for a predetermined set of
verified problems with known solutions to a verification
of program requirements, design, testing, and evaluation
of test results. Credible failure modes for computer
programs should consider the impact of the computer
program’s failure to produce correct results or an unde-
tected defect within the computer program on the proper
operation of the component being designed or the relia-
bility of the analysis being performed.

401 Technical Evaluation Considerations

During the technical evaluation, if available, the
following should be considered:
(a) the dedicating entity identifying if the computer

program or service can impact a safety-related SSC
(b) conformance with the definitions for commercial

grade computer program or service
(c) themathematicalmodel(s) onwhich the program is

based
(d) the identification of the capabilities and limitations

for intended use
(e) establish the class of problems for which the

program is intended to be used
(f) confirm whether the computer program’s solution

methods are appropriate based on state-of-the-art knowl-
edge
(g) determine whether adequate testing has been

performed or if additional testing is needed to ensure
adequate validation
(h) the acceptance criteria to be used in evaluating the

range and validity of program responses
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(i) basis for selection of validation cases
(j) the computer hardware and operating system in

which the program will be utilized
(k) user interface requirements expected to take place

in the use of the computer program
Before the dedicating entity begins the process of eval-

uating the computer program’s adequacy for use, it should
be placed in a configuration management process that
provides traceability of the computer program’s evalua-
tion and testing activities. To ensure dependability, the
dedicatingentity should considerdata anderror reporting
associated with the computer program’s performance as
part of the dedication activities.

402 Technical Evaluation Documentation Review

The dedicating entity should review any available
supplier documentation. Examples of supplier documen-
tation supporting the technical evaluation include
(a) statement of problem
(b) requirements specification
(c) design specification
(d) source code
(e) test plan and test results
(f) configuration control
In situations where the above documentation is not

available, computer program users’ manuals should be
reviewed for requirements and design information asso-
ciated with the scientific, engineering, or mathematical
models implemented, the code structure, and interfaces
between high-level functions of the computer program. If
these documents are not provided by the supplier, a
search of publicly available documents should be used
to supplement the supplier’s documentation. If the
supplier documentation cannot be adequately supple-
mented and the unavailable information is essential to
determining reasonable assurance, dedication may not
be possible. In the instance where a critical characteristic
cannot be verified, the dedicating entity should consider
alternate critical characteristics to provide the required
reasonable assurance.
Part II, Subpart 2.14, para. 402 should only apply to

computer programs if they are reinstalled in the same
computer hardware and operating system (including
patches), from the same distribution media, developed
by the original company, and with the same configuration
data. In this scenario, acceptance testing should still be
performed to ensure that the computerprogramperforms
to the originally established requirements. If a failure has
occurred and a backup is used to restore functionality,
operational processes should be followed.
Part II, Subpart 2.14, para. 403 should not be used to

accept different computer programs in safety-related
applications, unless complete equivalency evaluation is
possible.

500 CRITICAL CHARACTERISTICS

501 Computer Program Critical Characteristics

Critical characteristics should be identifiable, measur-
able attributes based on the intended safety function,
complexity, application, and performance of the computer
programand its data. Basedupon the computer program’s
design and performance basis, a variety of critical char-
acteristics can be identified. However, only a subset of
those critical characteristics selected for acceptance
(referred to as critical characteristics for acceptance)
should beneeded to provide the necessary level of reason-
able assurance.
Critical characteristics associated with computer

programs can be grouped into the following categories:
(a) identification
(b) physical
(c) performance/functional
(d) dependability
The computer program’s identification (i.e., version,

build date, release name, or part or catalog number)
should be considered a critical characteristic if it provides
a method for linking the computer program with the
manufacturer’s product description, user’s manual,
published data, or product specification. Physical charac-
teristics are associated with the computer program’s
physical media (e.g., CDs, tapes, downloads, or remote
access). Performance/functional characteristic examples
include the required functionality of the computer
program to perform its safety function and the accuracy
of its results. Dependability characteristics are a category
of critical characteristics unique to computer programs.
The dependability category addresses the critical charac-
teristics evaluated to develop judgment regarding built-in
quality of the computer program. Dependability charac-
teristics include both supplier and user attributes, such as
a review of the computer program’s life-cycle processes
and output documentation at the supplier’s facilities,
review of the user’s configuration management activities,
supplier and user testing and verification and validation
(V&V) activities, and other activities related to the
supplier’s software development process. Often, supplier
dependability characteristics for computer programs
cannot be verified through Method 1 [special test(s),
inspection(s), and/or analyses; see section 600] alone
and are associated with the processes used to produce
the computer program.
A prudent approach to achieving the necessary, reason-

able assurance for the dedication process is to select
multiple critical characteristics from all categories. This
approach mitigates limitations of any single critical char-
acteristic and the limitations on acceptance methods for
individual characteristics.
Table 501 provides a list of critical characteristics to

consider for computer programs. It is not intended to
be an all-inclusive list of critical characteristics for
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acceptance. The table is intended to be used as a guide in
selecting critical characteristics for acceptance that are
appropriate for the commercial dedication process
being performed by the users of this Subpart. This
Subpart does not infer that the critical characteristics
listed in Table 501 are a minimal set of critical character-
istics for acceptance. The users of this Subpart should,
consistent with section 400 of this Subpart, determine
howthe computerprogramsupports theSSC’s safety func-
tion, consider the critical characteristics in the table,
determinewhich are appropriate to include for their dedi-
cation process, and evaluate whether additional critical
characteristics for acceptance not included in Table
501 are needed to provide reasonable assurance that
the computer program will adequately support the
SSC’s safety function.
The specific critical characteristics to be considered for

acceptance should be identified through a review of the
manufacturer’s published software documentation or
other technical information documents. For example,
the manufacturer’s test documentation should also
provide important information necessary to define the
critical characteristics, consistent with the computer
program’s application requirements.

502 Computer Program Acceptance Criteria

Each critical characteristic should have associated
acceptance criteria to determine whether the computer
program adequately meets the identified critical charac-
teristic. Table 501 includes appropriate acceptance
criteria for the identified critical characteristic.
The dedicating entity is responsible for determining

whether the dedication method and results are adequate
to meet the acceptance criteria.

600 METHODS FOR ACCEPTING COMMERCIAL
GRADE ITEMS AND SERVICES

601 Dedication

To provide reasonable assurance that a commercial
grade computer program will perform its intended
safety function, the dedicating entity should verify that
the commercial gradecomputerprogrammeets theaccep-
tance criteria for the identified critical characteristics by
using one or more of the following dedication methods
specified in Part II, Subpart 2.14:
(a) Method1: Inspections, tests, or analyses performed

after delivery
(b) Method 2: Commercial grade survey of the supplier
(c) Method 3: Source verification of the item or service
(d) Method 4: Acceptable supplier/item performance

record
Once critical characteristics are verified, there is

reasonable assurance that the computer program
produces valid responses when used in the design or

analysis of SSCs. At this point, the computer program
can be accepted as a safety-related item and will be
subject to the controls of Parts I and II of this Standard.
Users of this Subpart should be aware that the

method(s) of verification chosenmay impact the procure-
ment document content needed for the successful verifi-
cation of the critical characteristics for acceptance.
Dedication activities will not be considered completed

until the computer program is installed and found accept-
able by the dedicating entity. Dedication is a safety-related
activity, and Part II, Subpart 2.14 requires the dedicating
entity to conduct the dedication process under a QA
program that meets the requirements of Parts I and II
of this Standard.

602 Method 1: Special Test(s), Inspection(s), and/
or Analyses

602.1 Special Tests.Tests to verify the adequacy of the
commercial grade computer program should be docu-
mented in a test plan. Test plan activities that should
be considered include the tests to be performed, the
test method(s) to be utilized, verification of the identified
critical characteristics for acceptance consistent with the
acceptance criteria determined in the technical evalua-
tion, demonstration that the mathematical equations
are adequate to calculate critical parameters in an SSC,
and documentation of test results. The dedicating
entity should develop sufficient tests to determine
whether the computer program produces valid responses
when used in the design or analysis of SSCs.
Tests may be performed by third-party entities if they

aredocumentedand the tests are controlled in accordance
with the requirements of this Standard. The use of test
problems based on codes and standards or established
technical references should provide an acceptable
approach for some types of design and analysis computer
programs.The test planandresults conductedby thededi-
cating entity or a third-party entity should be retained as
part of the dedication documentation. If tests were
performed by the supplier, the dedicating entity should
verify the adequacy of test coverage consistent with
the computer program’s application requirements.
The dedicating entity should confirm that a represen-

tative testing set of anticipated program applications was
carried out by the supplier and that important design
features and major logical paths of the computer
programwere tested consistentwith the technical evalua-
tion and critical characteristics for acceptance. Retesting
should be required to repeat some of the supplier’s tests,
and additional testing should also be required if a
supplier’s test coverage is found to be inadequate.
When tests are used to verify acceptance criteria for
the critical characteristics, the commercial grade
computer program should be kept under configuration
control to preclude inadvertent use or changes prior to
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satisfactory completion of the dedication activities and to
prevent unauthorized release.
If thededicatingentity is testinga computerprogramin-

house, test cases should be developed to determine the
accuracy of the computer program’s predictions based
on the identified critical characteristics. In situations
where computer program requirements include a clear
specification of the range of validity for program
responses, an evaluation of test results and documenta-
tion that states whether all results fall within the valid
range should be acceptable. The range of validity could
be determined based on physical observations, such as
experimental benchmarks, by analytic means, or by
other validated programs. In some instances, the range
of validity is known only in very general terms. The
computer program being reviewed is often the only
computer program capable of analyzing the problems
of interest and providing the needed responses. Physical
observations may be available only for simplified, unre-
presentative, or distorted problem conditions, and
analytic results may be obtainable only for trivialized
cases. In such situations, validation becomes a more
subjective process dependent on the professional judg-
ment of a professional engineer or other qualified staff
of the dedicating entity. In such cases, the dedicating
entity should evaluate the test results or conduct analyses
to demonstrate that
(a) realistic test cases or test cases representative of

the anticipated program used produce physically accept-
able results (e.g., no negative temperatures or infinite
pressure limits)
(b) simplified test cases produce understandable

results when compared with physical observations or
analytic predictions
Supplier acceptance tests and purchaser acceptance

tests are activities that may be used during dedication.
Method 2 should be used along with Method 1 if the dedi-
cating entity wishes to take credit for supplier acceptance
testing performed at the commercial supplier’s facility.

602.2 Inspections. Inspections should includeverifica-
tionofobjective evidence, includingproduct identification
and computer program revision date.
Receipt inspections should be included in the dedica-

tion plan and performed to accept the computer program.
It is important to the process of implementingMethod 1 to
understand the difference between standard receipt
inspections, computer program installation checkouts,
and special tests and inspections performed after
receipt. This Standard describes the standard receiving
inspection in Part I, Requirement 7 as checking the quan-
tity received, damage, general conditions of items, and
part number. Computer program receipt inspections
are as simple as checking that the computer program
media have not been damaged and that the version iden-
tifiers are correct. Installation and checkout activitiesmay
or may not be part of dedication if it can be proven that

these will not affect the computer program’s application
requirements or prevent the computer program’s inad-
vertentuse. Inspections fordedicationgobeyond the stan-
dard receiving inspection activities and installation
checkouts to verify that the critical characteristics for
acceptance are met. While the computer program
version identifiers are attributes of a receipt inspection,
they should also be part of the dedication process for the
item.Even though receipt inspectionand simple computer
program installation checkouts are important to the dedi-
cation process, they are not adequate on their own for
dedication.

602.3 Analyses. Analyses should include a review of
the computer program design related to application re-
quirements. As mentioned above, in cases where
design specification documentation is not available, the
available computer program documentation, such as a
user’s manual, should be reviewed to identify design
specifications and application limits. The review of the
applicable computer program life-cycle processes
should demonstrate that all computer program require-
ments associated with the safety function were imple-
mented adequately , ensure traceabi l i ty to the
computer program safety requirements, and clearly
describe required functions, inputs, outputs, and
options that are not used to potential users or block
from use, as necessary.

603 Method 2: Commercial Grade Survey of the
Supplier

Commercial grade surveys should be performed in
accordance with the survey criteria of Part II, Subpart
2.14, which requires the supplier to have a documented
and effective quality assurance program that controls the
supplier’s specific processes. The survey documentation
should provide objective evidence that the life-cycle
processes and controls implemented by the computer
program’s supplier for specified critical characteristics
have been observed and evaluated for acceptance. Defi-
ciencies identified in the supplier’s process or controls
should be corrected if the survey is used for acceptance
of the identified critical characteristics.
The survey process should take advantage of available

program documentation (such as development process
artifacts), as well as user experience. Evidence should
exist of software development standards and practices
thatwere inplaceduring thedevelopmentof thecomputer
program. Existing V&V activities carried out by the devel-
oper shouldbe considered, evaluated, and credited as long
as it is relevant to the computer program’s application.
This documentation should be identified and controlled.
Method 2may be usedwhen the dedicating entity relies

on the commercial supplier for analyses, testing, andother
activities that are related to the dedication process. Given
that the dedicating entity is responsible for verifying
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critical characteristics, delegation of such activity should
come with a thorough assessment of the commercial
supplier’s process to effectively control critical character-
istics.

604 Method 3: Source Verification

Source verification is amethodof acceptance conducted
at the supplier’s facility or other applicable location to
verify conformance with one or more identified critical
characteristics and acceptance criteria. This method
could be used to witness certain tests or computer
program development processes that can only be
performed at the supplier’s location due to specialized
equipment, trained personnel, etc. Source verification
is only applicable to the actual activity related to the
critical characteristic and acceptance criteria observed
during the surveillance. The dedicating entity may estab-
lish a frequency in which to witness these activities to
ensure thatprocess controls applicable to the critical char-
acteristics be effectively implemented for subsequent
computer programrevisions. An example of a surveillance
would be to send representative(s) to evaluate the execu-
tion of the test problems for thenewcomputerprogramor
computer program revision.
This method may have limited application and is not

applicable to computer programs that have already
been developed since the computer development activ-
ities have been completed, for which access to the
computer program life-cycle documentation may be
restricted due to the proprietary nature of the documen-
tation, or when there is an inability to interact with
suppliers.

605 Method 4: Acceptable Supplier Itemor Service
Performance Record

Acceptable data for historical performance should eval-
uate the industry-monitored performance of the commer-
cial grade computer program, industry product tests,
certification to national codes and standards (nonnuc-
lear-specific), and other industry records or databases.
When a computer program has been demonstrated to
be reliable based on its historical performance, it
should be credited during dedication. Historical perfor-
mance should be supported by the use of one of the
other verification methods listed above.
This acceptance method should have a greater applica-

tion for the dedication of computer programs used in
design or analysis. Computer programs that are commer-
cially available and that have industrywide application
may be used successfully hundreds or even hundreds
of thousands of times daily. The results of these uses
and engineering judgment associatedwith the acceptance
of the computer program should be consideredwith dedi-
cating the computer program. Errors reported by the
users to the supplier and failures associated with struc-

tures, systems, and components may be evaluated as part
of the failure analysis investigation. This method is most
effective when the supplier provides error reports to the
purchaser for applicability and significance evaluation
and when the users contact the supplier when computer
program errors are suspected. A technical support agree-
ment in the procurement documents provides assurance
that there is adequate communication between the
supplier and users.

700 COMMERCIAL GRADE SOFTWARE SERVICES

Commercial grade software services have a potential
impact on the performance of computer programs and
their ability to perform specified safety functions.
Part II, Subpart 2.14 identifies computer software
support as being one example of a service that may be
provided as a commercial grade service. Commercial
grade software services may include, but are not
limited to, installation of computer programs, operating
system updates and computer program patches, develop-
ment or modification of computer programs that perform
a safety function, performance of independent V&V activ-
ities, or other technical support activities. Alteration of a
dedicated computer program’s critical characteristics
may be considered a commercial grade service. The dedi-
cating entity should have qualified personnel who are
knowledgeable of the services being provided in order
to dedicate a service. Control of the activities performed
by the service provider and the documentation from these
activities should be considered critical characteristics to
be verified during the dedication of the commercial grade
service associated with computer programs.

800 DOCUMENTATION

801 Computer Program Procurement Documents

Depending on the critical characteristics selected and
the dedication method, the purchaser’s procurement
documents for the computer program may need to
include the following:
(a) a detailed description of the computer program

name, title, release, version, or other descriptive identi-
fiers
(b) technical specification requirements related to the

computer program application
(c) the media or process used to provide the computer

program to the purchaser
(d) identification of the supplier’s QA program appli-

cable to the computer program’s development and
support
(e) identification of the documentation to be provided

with the computer program
(f) special shipping, storage, and handling require-

ments for media and any precautionary controls
related to consideration of temperature, humidity,
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electromagnetic interference, etc., to be identified by the
supplier
(g) right of access for performing surveys or surveil-

lances
(h) need for the supplier to provide error reporting or

technical support

802 Dedication Documentation

Documentation of the commercial grade computer
program or service dedication process shall be traceable
to the computer program or services and should contain
the following types of documents, depending on the ap-
plicable dedication method:
(a) dedication plans or procedures, including the

essential elements of the dedication process
(1) scope and objectives for the dedication process
(2) requirements document for computer program

or service dedication
(3) plans for a configuration management process

for computer program or service dedication, including
planned regression test requirements and expected
results

(4) computer program V&V methodology
(b) commercial grade item or service procurement

documents
(c) technical evaluations
(1) computer program requirements, summary, and

review
(2) documentation referenced during the technical

evaluation
(d) critical characteristic identification and acceptance

criteria
(e) test plan(s), test specifications, test report(s) or

results, inspection reports, and analysis reports
(1) review of test coverage
(2) evaluation of test results — validation

(f) commercial grade survey reports
(g) source verification reports
(h) historical performance information [e.g., avail-

ability and use of user experience(s)]
(i) dedication report containing sufficient data to

accept the item or service

803 User Documentation

Limitations of the scope of the dedication of a computer
program that are based on the critical characteristics
should be communicated to the computer program
users to ensure usage is within the dedication limits.
The configuration control of the computer program
can usually be used to control the version of the computer

program. When limits on the computer program usage
exist that are not blocked by the computer program’s
process controls, a users’ manual with the specified
limits should be available to the users.

900 REFERENCES

ANSI/ANS-10.4,VerificationandValidationofNon-Safety-
Related Scientific and Engineering Computer Programs
for the Nuclear Industry

Publisher: American Nuclear Society (ANS), 555 North
Kensington Avenue, LaGrange Park, IL 60526
(www.ans.org)

ANSI/IEEE Std. 7-4.3.2-2010, IEEE Standard Criteria for
Digital Computers and Safety Systems of Nuclear Power
Generating Stations

ANSI/IEEE Std. 730-2002, IEEE Standard for Software
Quality Assurance Plans

ANSI/IEEE Std. 1012-2004, IEEE Standard for Software
Verification and Validation

Publisher: Institute of Electrical and Electronics Engi-
neers, Inc. (IEEE), 445 Hoes Lane, Piscataway, NJ
08854 (www.ieee.org)

EPRI Technical Report 106439, Guideline on Evaluations
andAcceptanceof CommercialGradeDigital Equipment
for Nuclear Safety Applications

EPRI Technical Report 107330, Generic Requirements
Specification for Qualifying a Commercially Available
PLC for Safety-Related Applications in Nuclear
Power Plants

EPRI Technical Report 1025243, Guideline for the Accep-
tance of Commercial-Grade Design and Analysis
Computer Programs Used in Nuclear Safety-Related
Applications

Publisher: Electric Power Research Institute (EPRI), 3420
Hillview Avenue, Palo Alto, CA 94304 (www.epri.com)

ISO 9001:2008, Quality management systems—Require-
ments

Publisher: International Organization for Standardization
(ISO),Central Secretariat, ChemindeBlandonnet8, Case
Postale 401, 1214 Vernier, Geneva, Switzerland
(www.iso.org)

SEI CMMI, CMMI-DEV Version 1.3, November 2010, CMMI
for Development

Publisher: Carnegie Mellon University Software Engi-
neering Institute, 4500 Fifth Avenue, Pittsburgh, PA
15213-2612 (www.sei.cmu.edu)
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SUBPART 3.2-2.15
Implementing Guidance for Part II, Requirement 2.15: Hoisting,

Rigging, and Transportation

100 GENERAL

This Subpart provides guidanceon thedesign anduseof
hoisting, rigging, and transporting equipment tomaintain
the quality of designated nuclear power plant items that
require special handling, from the time these designated
items are delivered at the point of receipt for the plant
until the operating phase of the plant. The guidelines
of this Subpart may also be extended to other appropriate
parts of nuclear power plants when specified in contract
documents.

200 RECOMMENDED DESIGN CRITERIA

This section describes specific design criteria that are
appropriate for most applications and that are recom-
mended for general use. If it can be shown that these
criteria are not appropriate for a specific application,
the engineer responsible shall select compatible criteria
and document the justification.

201 Structural

Recommended safety factors for guyed systems are 3 to
1 (breaking strength toworking load) for strength of guys,
and 2 to 1 based on anchorage pullout.

202 Mechanical

Hydraulic circuits may require design features, such as
pressure-operated check valves, to minimize possibilities
of unexpected lowering of loads.

300 RECOMMENDED CONTROL OF THE USE OF
HANDLING EQUIPMENT

Where applicable, soils tests should be made and the
results analyzed by an individual qualified in soils engi-
neering to determine the stability of ground areas in the
vicinity of lifting equipmentor along the routeof transport
equipment. Requirements for the use of soil compaction,
timbermats, concretepads, orothermethodsof reinforce-
ment should be based on these tests and their evaluation.
Tests may be waived when a history of previous use with
equal or greater weight is available for the same area
under similar conditions, including any reinforcement
if previously used.
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SUBPART 3.2-2.18.1
Implementing Guidance for Part II, Requirement 2.18:

Maintenance of Nuclear Facilities, Establishing andMaintaining
Equipment Histories

100 GENERAL

This Subpart provides nonmandatory guidance on
establishing and maintaining equipment histories as
specified by para. 206 of Part II, Subpart 2.18.

200 DEVELOPING AN EQUIPMENT HISTORY

A listing should be developed to identify equipment on
which historical data will be maintained. This listing
should be established for both new and existing equip-
ment as early in the life of the equipment as possible.
The procedures for maintaining the historical data
should identify the types of data to be collected for
each piece of equipment.

300 MAINTAINING HISTORICAL DATA

In general, there are two categories of data for which
historical data should be collected: periodic data denoting
operating degradation and wear conditions; and
abnormal occurrences such as failures.
Several types of documents may be used to collect

historical data. These may include, but are not limited
to, the following:
(a) work authorization documents
(b) completed maintenance records
(c) modification records
(d) postmaintenance test result records
(e) nonconformance reports
(f) replacement acceptability evaluation records
(g) vendor notices and bulletins
(h) lubrication records
(i) chemistry records
(j) surveillance, inspection, and test reports

(k) calibration reports
(l) reports of industry experience
(m) performance records (e.g., pump baseline curves,

vibration monitoring results, thermal monitoring results,
acoustics emission monitoring results)
(n) reports from external sources
Historical data do not have to be maintained in a single

file or set of files. However, an individual or organization
should have responsibility for collecting historical data
and ensuring retrievability.
Historical files do not have to contain the actual docu-

ments fromwhich the data are collected. The data may be
extracted from the documents and used in a manner
appropriate to the facility. However, the overall utility
of the equipment history will depend upon maintaining
adequate identification of the equipment and its trace-
ability to the related data.

400 USING MAINTENANCE HISTORY

Maintenance history files may be used for several
purposes, including, but not limited to, the following:
(a) failure analysis
(b) prevent maintenance needs and intervals
(c) outage planning
(d) support for facility life extension
(e) budget planning
(f) root cause analyses
(g) trending
(h) establish and maintain performance indicators
(i) input to the quality assurance grading process
(j) planning for decommissioning
(k) identifying the need for equipment modifications
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SUBPART 3.2-2.18.2
Implementing Guidance for Part II, Requirement 2.18:

Maintenance of Nuclear Facilities, Engineering Evaluations of
Equipment Failures

100 INTRODUCTION

This Subpart provides nonmandatory guidance on
performing engineering evaluations of equipment failures
that have a serious effect on safety or operability, as speci-
fied in para. 403.2 of Part II, Subpart 2.18.

200 ENGINEERING EVALUATIONS

201 Initiating Engineering Evaluations

Engineering evaluations are initiated whenever equip-
ment or system failures are discovered that could have
serious effects on safety and operability, and should
also be considered when the potential for such failures
is suspected. These actual or potential failures could
be identified during normal facility operations. Addition-
ally, they couldbe identified asa result of accidents; opera-
tions or maintenance surveillances; preventive or
corrective maintenance actions; predictive maintenance
monitoring; reviews of industry experience; and
adverse conditions or serious failures of similar equip-
ment in other systems or facilities.

202 Performing Engineering Evaluations

(a) Requirements and procedures for performing,
documenting, and applying the results of engineering
evaluations should be established and implemented.
(b) The evaluations should be promptly completed.

The results shouldbe factored into thebases for continued
operation, shutdown, or restart of the equipment or
systems affected by the actual or potential failures.
(c) The evaluations should include a systematic deter-

mination and analysis of failure causes, including failure
symptoms, modes, and mechanisms. Failure Modes and
Effects Analysis, Root Cause Analysis, Change Analysis,
Barrier Analysis, Fault Tree Analysis, or other appropriate
analytical techniques should be employed. Physical and
chemical analyses, destructive or nondestructive exami-
nations, and event simulation or reconstruction should be
considered and conducted, as appropriate.

(d) Theevaluations shouldbeperformedby technically
competent personnel who are familiar with the design,
operation, and maintenance history of the system or
equipment involved, andwho are skilled and experienced
in the use of applicable analytical and investigative tech-
niques.
(e) The evaluations should consider the operating

conditions at the time of failure, and relevant contributing
factors. Factors toconsidermay include, amongothers, the
following:

(1) changes in environmental or facility conditions
(2) changes in equipment or system operating

modes
(3) interactive effects from other items or events
(4) inadequacies in theoriginaldesignor subsequent

modifications
(5) failure to properly designate/identify critical

components
(6) failure to properly factor modifications into the

maintenance program
(7) failure to protect environmental or seismic quali-

fications
(8) operator errors
(9) inadequate predictive, preventive, or corrective

maintenance
(10) inadequacies in the performance, application,

or bases of previous analyses or assessments
(11) waivers, deferrals, or excessive backlogs of

maintenance activities
(12) operation extending beyond equipment or

component expected lifetimes
(13) previous operating anomalies that were not

understood, followed up, or corrected
(14) changes in vendors or in vendors’ processes or

specifications for renewal and replacement parts
(f) The evaluations should recommend corrective

actions to prevent recurrence of failures. Based on the
causes of the failures, these recommendations should
consider, as appropriate, the following:

(1) thepotential for failure of other itemsof the same
or similar design or service
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(2) manufacturer recommendations and industry
experience in theuse of the item(or similar items), if avail-
able

(3) equipment history of the failed item (or similar
items) to determine if replacement, repair, or other
corrective methods previously used can be expected to
restore the reliability of the item

(4) the need for modifications to improve the mate-
rial, function, configuration, interfaces, location, or orien-
tation of the failed item (or similar items)

(5) the need for improvements in the selection and
acceptance criteria for renewal and replacement parts

(6) the need for incorporating redundancies, failure
annunciators, or other engineered safety, compensatory,
or mitigating features to enhance reliability

(7) the need for improving or increasing equipment
or system performance monitoring, data analysis, and
predictive maintenance capabilities

(8) the need for modifying preventive maintenance
or its frequency

(9) the need for changing operating procedures or
facility/environmental conditions

(10) the need for improved training or retraining of
maintenance or operating personnel

(11) the need for changing resource allocations and
priorities related to the performance of predictive,
preventive, and corrective maintenance

203 Using Engineering Evaluation Results

(a) The results of the evaluations should be reviewed
for approval by cognizant management to ensure that all
applicable facts have been considered and that the recom-
mended corrective actions are pertinent and achievable.
Corrective actions should be approved by cognizant
management and implemented in a timely manner.
(b) The results of the evaluations, including corrective

actions taken, should be entered into the equipment
history system. In addition, lessons learned from the
evaluations should be disseminated to users of similar
types of equipment within the organization and, where
practical, to users in other organizations.
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SUBPART 3.2-2.20
ImplementingGuidance forPart II,Requirement2.20:Subsurface
Investigations for Nuclear Power Plants, Sample Control and

Identification

100 GENERAL

This Subpart provides nonmandatory guidance for
ensuring quality in the identification and control of
samples collected for subsurface investigations.

200 CONTROL OF SUBSURFACE INVESTIGATIONS

The technical adequacy of procedures for conducting
subsurface investigations and their implementation
should be reviewed and approved by qualified persons
other than thosewhopreparedor selected theprocedures.

300 IDENTIFICATION OF SAMPLES

Samples should be identified in a manner consistent
with their intended use. Identification should be main-
tained throughout acquisition, handling, testing and
analysis, preservation, shipment, transfer, storage, and
disposition of samples.
Samples should be identified by placing the identifica-

tion directly on the samples when possible, or on their
container, or on a label or tag attached to the sample
or their container. Sample identification shouldbeverified
and documented prior to release for testing or analysis.
Identification methods should not affect sample charac-
teristics or interface with the intended use.
Identification systems should ensure documented

traceability of samples from the initial source, through
final disposition. Samples that have lost their identifica-
tion should not be used for input into the site investigation
database.

400 CONTROL OF SAMPLES

Samples should be controlled during handling, acquisi-
tion, transfer of custody, shipment, storage, and disposi-
tion toprecludedamageand loss (including lossof identity
or associated documentation) and minimize deteriora-
tion. Responsibilities for control of samples should be
defined.
Representative archival samples should be maintained

from difficult-to-repeat samples collection activities such
as principal bore holes.
Consideration should be given to the type of container,

time constraints on perishablematerials, and other envir-
onmental or safety considerations applicable to the
sample.
Wheremultipleorganizationsare involved, appropriate

procedures should describe interface and custody respon-
sibilities. The identification of samples should be verified
and maintained when samples are handled, transported,
or transferred from one organization’s responsibility to
another’s.
Sample characteristics, integrity, and identification

should be maintained or controlled during storage. The
controls applied should be consistent with the planned
duration and conditions of storage and should describe
action to be taken where samples have a maximum life
expectancy while in storage. Storage methodology
should be developed and implemented to ensure that
essential sample characteristics are maintained to
protect integrity. Samples should be controlled to
preclude mixing of like samples. Samples on which
analyses or tests have been performed should be identi-
fied and stored or disposed of as required by the proce-
dures.
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SUBPART 3.3
Nonmandatory Guidance on Quality Assurance Program
Requirements for Collection of Scientific and Technical

Information for Site Characterization of High-Level Nuclear
Waste Repositories

(ASME NQA-3)

Refer to ASME NQA-3, specifically Part IV, Appendices,
for nonmandatory guidance relating to the subject docu-
ment.
NOTE: It is intended that salient NQA-3 requirementswill subse-
quently be integrated into Part I and/or Part II of ASME NQA-1
document in a future edition.
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PART IV
GUIDANCEONTHEAPPLICATIONANDUSEOFNQA-1

INTRODUCTION

100 PURPOSE

Part I establishes requirements for the development
and implementation of a Quality Assurance Program
(QAP) for nuclear facility applications. It is arranged by
Requirements 1 through 18. Part II contains additional
quality assurance requirements for the planning and
conduct of specific work activities under a Quality Assur-
ance Program developed in accordance with Part I. It is
arranged by Subparts.
Part III contains guidance for implementing the require-

ments of Parts I and II. It is arranged by Subparts.
Part IV— this Part— contains guidance for application

of NQA-1 and comparisons of NQA-1 with other quality
requirements. It is arrangedbySubparts. Itwas developed
using lessons learned, proven methods of performance,
best practices, and insights of the NQA Committee to
provide nonmandatory guidance on approaches and
methods to apply Part I and/or Part II requirements to
specific applications.
Consistent with its intent to provide nonmandatory

guidance, the terms must, require, and shall are not
used in statements of action in this Part. As such, alter-
native approaches and methods may be used to satisfy

Parts I and II requirements. The Subparts provided in
this Part are intended tobeusedas inputs andbackground
in the development and implementation of Quality Assur-
ance Programs, policies, protocols, instructions, and
procedures. Information contained therein is designed
to be of a guidance and explanatory nature and, as
such, is not to be considered as requirements unless
directly incorporated into an organization’s requirement
documents.

200 APPLICABILITY

Part IV applications and comparisonsof quality require-
ments from other industry documents and government
regulations do not alter or modify Part I or II require-
ments. Further, the differences identified in such compar-
isons are not intended to identify deficiencies in either
document and relate only to the differences in the
defined scope and application of the respective docu-
ments.
Part IVdoesnot limit theStandarduser fromusingalter-

nate methods and activities that can be proven to provide
results consistent with Parts I and II requirements.

ASME NQA-1–2019 PART IV, INTRODUCTION

217

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


SUBPART 4.1
Guides on Use and Comparison of NQA-1 With Other Quality

Requirements

SUBPART 4.1.1
Guidance to Modification of an ISO 9001:2015 Quality

Management System for Compliance With NQA-1–2015, Part I

100 PURPOSE AND SCOPE

This Subpart provides guidance to organizations that
have established a quality management system in accor-
dance with ISO 9001 and additionally need to meet the
requirements of NQA-1.
This Subpart compares the requirements of NQA-1–

2015, Part I, and of ISO 9001:2015. The purpose of
this comparison is to identifyequivalencesanddifferences
between those two standards. The guidance comprises
practical recommendations on how to reconcile differing
requirements when both standards are to be simulta-
neously implemented in an organization.

200 BACKGROUND

The guidance provided in this Subpart is intended for
parties involved in thenuclear industry.UnlikeNQA-1, ISO
9001 is not specific to nuclear facilities or activities in a
regulated environment and is not written with a primary
commitment to ensure nuclear safety through implemen-
tation of quality assurance requirements.
ISO 9001 sets out the overall quality management

system in an organization, its comprehensive processes,
its interactionswithother (strategic, risk, knowledge, etc.)
management aspects and various stakeholders and its
continuous improvement. NQA-1, on the other hand,
primarily focuses on assuring the quality of items and
services to provide adequate confidence that a structure,
system, or component will perform satisfactorily in
service. The related programmatic and management
elements required are addressed on a detailed level.
Consequently, it is conceivable that an NQA-1-based

quality assurance program could be integrated into an
ISO-based (quality) management system framework.
Reconciliation of the two standards is on the one hand

facilitated by the emphasis of ISO 9001:2015 on the spe-
cific context in which an organization is active and on the
engagement of any interested parties.
On the other hand, ISO 9001:2015 follows a new high-

level structure and adopts different terms to ensure
consistency across ISO management systems. With a
focus on business and strategy in terms of leadership
engagement and risk-based thinking, the commonalities
with NQA-1 decrease in key areas, such as quality docu-
mentation and records.

300 TERMS AND DEFINITIONS

It should be noted that terms and definitionsmay differ
between NQA-1–2015, in particular Part I, Introduction,
section 400 and ISO 9000:2015, Quality Management
Systems — Fundamentals and Vocabulary.
While this Subpart contains only guidance, the word

“shall” is used to denote that full implementation of
the requirements of Part I is mandatory to comply
with this Standard.

400 COMPARISON TABLES

ComparisonTables 400-1 through400-18 reflect the18
requirements of NQA-1, Part I. For each paragraph and
subparagraph within a requirement, the corresponding
clauses in ISO 9001 are referenced if available. Recom-
mendations relevant to a requirement are given
beneath the respective table.
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Table 400-1 NQA-1, Part I, Requirement 1 (Organization) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 4.1 Understanding the Organization and its Context

4.3 Determining the Scope of the Quality Management System
4.4 Quality Management System and its Processes
5.5.1 Leadership — General

200 Structure and Responsibility 5.5.1 Leadership — General
201 General 5.3 Organizational Roles, Responsibilities, and Authorities
202 Delegation of Work 4.4.1 Quality Management System and its Processes

300 Interface Control 4.2 Understanding the Needs and Expectations of Interested Parties
7.4 Communication

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The organizational structure shall be documented to reflect functional responsibilities, levels of authority, and lines of communications for

activities affecting quality.
(b) The management system shall define those individuals who are responsible for verifying quality achievement and that they have sufficient

authority, direct access to management, organizational freedom, and access to the work to perform their function. Those individuals responsible for
quality verification shall not be directly responsible for performing the work.
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Table 400-2 NQA-1, Part I, Requirement 2 (Quality Assurance Program) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 4.3 Determining the Scope of the Quality Management System

4.4 Quality Management System and its Processes
7.1 Resources
7.2 Competence
7.3 Awareness
9.1 Monitoring, Measurement, Analysis, and Evaluation
9.3 Management Review

200 Indoctrination and Training 7.1.6 Organizational Knowledge
201 Indoctrination 7.3 Awareness
202 Training 7.2 Competence

300 Qualification Requirements 7.2(d) Competence (general qualification requirements)
7.1.2 People
7.1.5.1 Monitoring and Measuring Resources — General

301 Nondestructive Examination (NDE) No corresponding ISO 9001 clause. For guidance, see ISO 19011:2011,
Guidelines for Quality and/or Environmental Management Systems
Auditing.

302 Inspection and Test
303 Lead Auditor
304 Auditors
305 Technical Specialists

400 Records of Qualification 7.2(d) Competencee (general qualification requirements)
401 Inspection and Test Personnel 7.1.5.1 Monitoring and Measuring Resources — General
402 Lead Auditor Personnel No corresponding ISO 9001:2015 clause

500 Records No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The management system shall define and include the planning, implementation, and maintenance requirements of NQA-1.
(b) The management system shall include specific recognition, where necessary, of “controlled conditions” as it relates to the use of appropriate

equipment or processes, suitable environmental conditions, and satisfaction of activity prerequisites.
(c) Indoctrination and Training
(1) Themanagement system shall provide for documented indoctrination for personnel performing or managing quality-affecting activities to

include job responsibilities and authority; general criteria, including applicable codes and standards; regulatory commitments; company procedures;
and quality assurance program requirements.

(2) The training requirements ofNQA-1 aremore explicit and includedetermination of the need for formal training for personnel performingor
managing quality-affecting activities. This training shall be provided to achieve initial capabilities and maintain proficiency and shall be adapted to
changes to technology, methods, or job responsibilities.

(d) Themanagement systemshall include explicit qualification requirements forpersonnel performingnondestructive examinations, inspections,
tests, and audits. Note that welders, welding operators, brazers, forming, and heat treatment operators may require training under NQA-1, Part I,
Requirement 9. This shall be considered in the QA program.
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Table 400-3 NQA-1, Part I, Requirement 3 (Design Control) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.3.1 General

8.3.2 Design and Development Planning

200 Design Input 8.3.3 Design and Development Inputs

300 Design Process 8.3.3 Design and Development Inputs
8.3.5 Design and Development Outputs

400 Design Analyses No corresponding ISO 9001 clause
401 Use of Computer Programs There is a citation of ISO/IEC 90003 in clause “Bibliography” of ISO

9001. See also TickIT for more detailed information.
402 Documentation of Design Analyses 8.3.4(f) and Note Design and Development Controls

500 Design Verification 8.3.4(c) Design and Development Controls
501.1 Design Reviews 8.3.4(b), (c), and (d) Design and Development Controls
501.2 Alternate Calculations No corresponding ISO 9001 clause
501.3 Qualification Tests No corresponding ISO 9001 clause

600 Change Control 7.3.7 Control of Design and Development Changes
8.3.6 Design and Development Changes (design)
8.5.6 Control of Changes (production)

601 Configuration Management of Operating Facilities No corresponding ISO 9001 clause

700 Interface Control 8.3.2(f) Design and Development Planning

800 Software Design Control No corresponding ISO 9001 clause
There is a citation of ISO/IEC 90003 in clause “Bibliography” of ISO
9001. See also TickIT for more detailed information.

900 Documentation and Records 8.3.5 Design and Development Outputs
8.3.6 Design and Development Changes

RECOMMENDATIONS: The scope of the design process is much broader and the required controls are more detailed in NQA-1. Inter alia, the
following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:

(a) The management system shall provide for independence of personnel performing design adequacy verification activities.
(b) Design changes shall have at least the same level of control as applied to the original design and shall be incorporated into the appropriate

documents in a timelymanner. Those individuals approving design changes shall have demonstrated competence in the specific design area of interest
and have adequate understanding of the requirements and intent of the original design.

(c) Design analysis, design verification processes, and interface controls shall be formalized and documented in detail. The use of computer
programs indesignanalysis shall bedefinedanddocumented indetail, and thecomputerprogramsshallundergoaverificationprocess, eithergenericor
on each application.

(d) Design analysis shall be documented, including inputs, sources, assumptions, outputs, and those assumptions that require verification, review,
and approval.

(e) The configuration management for the operating facility shall be established and documented prior to facility operation.
(f) The management system shall provide for the control of computer software design. Subpart 2.7 shall also be applied.
(g) Documentation and records of the design shall not only comprise final design documents, such as drawings and specifications, and revisions to

those documents but also documentation that identifies the important steps in the design process, including sources of design inputs that support the
final design.

(h) The management system shall provide for the procurement to the requirements of nuclear codes and standards. If dedication of commercial
grade items is required, Subpart 2.14 shall also be applied.
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Table 400-4 NQA-1, Part I, Requirement 4 (Procurement Document Control) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.4.1 General

200 Content of the Procurement Documents No corresponding ISO 9001:2015 clause
201 Scope of Work 8.4.3(a) Information for External Providers
202 Technical Requirements No corresponding ISO 9001:2015 clause
203 Quality Assurance Program Requirements No corresponding ISO 9001:2015 clause
204 Right of Access No corresponding ISO 9001:2015 clause
205 Documentation Requirements No corresponding ISO 9001:2015 clause
206 Nonconformances No corresponding ISO 9001:2015 clause
207 Spare and Replacement Parts No corresponding ISO 9001:2015 clause

300 Procurement Document Review 8.4.2 Type and Extent of Control

400 Procurement Document Changes No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The management system shall define the procurement process and procurement documents to ensure appropriate documents and level of

reviewsandapprovals. Keyelements include the statementsof scopeofwork, technical requirement specifications, and theappropriate test, inspection,
and acceptance criteria.

(b) The management system shall define the controls of subtier suppliers, their reporting requirements and quality assurance responsibilities,
along with a right to access supplier facilities and an obligation of the supplier to report nonconformances.

Table 400-5 NQA-1, Part I, Requirement 5 (Instructions,
Procedures, and Drawings) and Corresponding ISO 9001

Clauses

NQA-1–2015 ISO 9001:2015
100 General 7.5 Documented Information

8.5.1 Control of Production and Service Provision

RECOMMENDATIONS:Themanagement systemshall require that all
activities affecting quality and services are identified and prescribed
by documented instructions, procedures, or drawings. These shall
include acceptance criteria for determining that the activities have
been satisfactorily accomplished.

PART IV, SUBPART 4.1.1 ASME NQA-1–2019

222

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME N
QA-1 

20
19

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


Table 400-6 NQA-1, Part I, Requirement 6 (Document Control) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 7.5.1 General

200 Document Control 7.5.2 Creating and Updating
7.5.3 Control of Documented Information

300 Document Changes 7.5.2(c) Creating and Updating
301 Major Changes 7.5.3.2(c) Control of Documented Information
302 Minor Changes No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The management system shall define the following document controls:
(1) specified distribution of controlled documents for use at the appropriate location
(2) identification of individuals responsible for the preparation, review, approval, certification, and distribution of controlled documents

(b) The management system may distinguish major and minor changes.
(c) Particular consideration shall be given to the control of electronic documents, including their preparation, authentication, review, approval,

access, distribution, changes, and archiving when used.
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Table 400-7 NQA-1, Part I, Requirement 7 (Control of Purchased Items and Services) and Corresponding ISO 9001
Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.4.1 Control of Externally Provided Processes, Products, and Services

— General

200 Supplier Evaluation and Selection 8.4.1 Control of Externally Provided Processes, Products, and Services
— General

300 Bid Evaluation No corresponding ISO 9001:2015 clause

400 Control of Supplier-Generated Documents 8.5.1 Control of Production and Service Provision

500 Acceptance of Item or Service
501 General 8.4.2 Type and Extent of Control
502 Methods of Acceptance 8.4.2(b) Type and Extent of Control
503 Certificate of Conformance 8.6 Release of Products and Services
504 Source Verification 8.5.2 Identification and Traceability
505 Receiving Inspection 8.5.1(c) Control of Production and Service Provision
506 Postinstallation Testing 8.5.5 Postdelivery Activities
507 Acceptance of Services Only No corresponding ISO 9001:2015 clause

600 Control of Supplier Nonconformances 8.7 Control of Nonconforming Outputs

700 Commercial Grade Items and Services No corresponding ISO 9001:2015 clause

800 Records 8.4.1 General
8.6 Release of Products and Services
8.7.2 Control of Nonconforming Outputs

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The management system shall define how potential suppliers are evaluated prior to the award of a contract or during the bid evaluation

process, including resolving discrepant conditions in the technical and/or quality programs.
(b) Suppliers of itemsandservices shall be auditedwhenappropriate, and the suppliers shall haveaQAprogramwith applicable elements inplace.
(c) Themanagement systemshall define the control of supplier-generateddocumentation, such as submittal andevaluation of supplier-generated

documents. These controls shall also provide for the acquisition, processing, and recordedevaluation of the quality assurance, technical, inspection, and
test documentation or data against acceptance criteria.

(d) The management system shall define the acceptance of services and of commercial grade items if relevant.
(1) Services from a supplier shall be accepted based on a supplier’s certificate of conformance, source verification, receiving inspection, or

postinstallation test at the nuclear facility site or a combination of these methods.
(2) If commercial grade items are to be utilized, Part II, Subpart 2.14 shall also be applied.
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Table 400-8 NQA-1, Part I, Requirement 8 (Identification and Control of Items) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.5.2 Identification and Traceability

200 Identification Methods
201 Item Identification 8.5.2 Identification and Traceability
202 Physical Identification No corresponding ISO 9001:2015 clause

300 Specific Requirements
301 Identification and Traceability of Items 8.5.2 Identification and Traceability
302 Limited Life Items No corresponding ISO 9001:2015 clause
303 Maintaining Identification of Stored Items No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) Themanagement system shall definewithin the process the identification and traceability, which covers threemain areas: basic identification

of traceability needs, methods of traceability, and special types of traceability requirements.
(b) Controls for items with limited shelf-life shall be addressed, if applicable.

Table 400-9 NQA-1, Part I, Requirement 9 (Control of Special Processes) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General No corresponding ISO 9001:2015 clause

200 Process Control
201 Special Processes 8.5.1 Control of Production and Service Provision
202 Acceptance Criteria No corresponding ISO 9001:2015 clause
203 Special Requirements No corresponding ISO 9001:2015 clause

300 Responsiblity No corresponding ISO 9001:2015 clause

400 Records 7.5 Documented Information

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system to meet NQA-1: special
processes such aswelding, heat-treating, and nondestructive examination shall be identified and controlled if relevant. Themanagement system
shall include these special processes considerations as it relates towelding, heat treating, andnondestructive examinationorotherprocesses that
are determined to be special processes and shall include the requirement that these processes shall be performed by qualified personnel using
qualified procedures in accordance with specified requirements. These processes shall also be controlled by instructions, procedures, drawings,
checklists, travelers, or other appropriate means.
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Table 400-10 NQA-1, Part I, Requirement 10 (Inspection) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General No corresponding ISO 9001:2015 clause

200 Inspection Requirements No corresponding ISO 9001:2015 clause

300 Inspection Hold Points No corresponding ISO 9001:2015 clause

400 Inspection Planning No corresponding ISO 9001:2015 clause

500 In-Process Inspection 8.5.1 Control of Production and Service Provision

600 Final Inspections
601 Resolution of Nonconformances 8.7.1 Control of Nonconforming Outputs (covers second part)
602 Inspection Requirements No corresponding ISO 9001:2015 clause
603 Modifications, Repairs, or Replacements 8.7.1 Control of Nonconforming Outputs
604 Acceptance No corresponding ISO 9001:2015 clause

700 Inspections During Operations No corresponding ISO 9001:2015 clause

800 Records No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following major topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The management system shall define inspections that verify conformance of an item or activity to specified requirements or continued

acceptability of items in service. The concept of inspections that verify quality is not given a separate consideration within ISO 9001. The key
areas are personnel qualification (see Requirement 2), characteristics subject to inspection, inspection methods, and documented inspection
results. Inspection records are required in detail.

(b) Inspection for acceptance shall be performed by qualified persons other than those who performed or directly supervised the work being
inspected.

Table 400-11 NQA-1, Part I, Requirement 11 (Test Control) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General No corresponding ISO 9001:2015 clause
200 Test Requirements No corresponding ISO 9001:2015 clause
300 Test Procedures (Other Than for Computer Programs) No corresponding ISO 9001:2015 clause
400 Computer Program Test Procedures No corresponding ISO 9001:2015 clause
500 Test Results No corresponding ISO 9001:2015 clause
600 Test Records No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system to meet NQA-1: tests
required to collect data such as for siting or design input, to verify conformance of an item or computer program to specified requirements, or to
demonstrate satisfactory performance for service are not given separate consideration within ISO 9001. The management system shall make
provision for four key areas of test control: test requirements, test procedures, test results, and test records. The central theme is that char-
acteristics shall be tested by qualified personnel (see Requirement 2) using specified test methods and equipment. Test results shall be docu-
mented, and their conformance with test requirements and acceptance criteria shall be evaluated by qualified personnel from a specific
organization.
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Table 400-12 NQA-1, Part I, Requirement 12 (Control of Measuring and Test Equipment) and Corresponding ISO 9001
Clauses

NQA-1–2015 ISO 9001:2015
100 General 7.1.5.2 Measurement Traceability

8.5.2 Identification and Traceability

200 Selection 7.1.5.2 Measurement Traceability

300 Calibration and Control
301 Calibration 7.1.5.2 Measurement Traceability
302 Reference Standards No corresponding ISO 9001:2015 clause
303 Control
303.1 7.1.5.2 Measurement Traceability

8.5.2 Identification and Traceability
303.2 7.1.5.2 Measurement Traceability (last part)
303.3 7.1.5.2(c) Measurement Traceability
303.4 No corresponding ISO 9001:2015 clause
303.5 No corresponding ISO 9001:2015 clause
303.6 7.1.5.2(b) Measurement Traceability

400 Records No corresponding ISO 9001:2015 clause
401 General No corresponding ISO 9001:2015 clause
402 Reports and Certificates No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) The ISO termmeasuring devices is too general to meet NQA-1. The management system needs to clarify the definition of measuring and test

equipment to include tools.
(b) Gages, instruments, and other measuring and test equipment used for activities affecting quality shall be controlled, calibrated at specified

periods, adjusted, and maintained to required accuracy limits.
(c) Methods and frequency of checking accuracy shall be defined in procedures.
(d) The management system shall address out-of-calibration controls, which requires out-of-calibration devices to be tagged or segregated, or

both, and not used until they have been recalibrated. These controls shall apply also to suspect, damaged, and lost equipment.
(e) Measuring or test equipment found to be out of calibration should be repaired or replaced. All measurements since the last valid calibration

shall be re-evaluated to establish validity.
(f) Master instruments shall be four times more accurate than the equipment to be calibrated, or technical justification shall be given.
(g) Before repair and adjustment, the “as-found” condition shall be determined and documented.
(h) Calibration and control measures are not required for commercial equipment, such as rulers, tape measures, levels, etc., if such equipment

provides the required accuracy.
(i) Records tobeestablishedandmaintainedshall indicate calibrationstatusandcapabilityofmeasuringand test equipment, aswell as compliance

with specified requirements.
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Table 400-13 NQA-1, Part I, Requirement 13 (Handling, Storage, and Shipping) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General No corresponding ISO 9001:2015 clause
200 Special Requirements No corresponding ISO 9001:2015 clause
300 Procedures No corresponding ISO 9001:2015 clause
400 Tools and Equipment No corresponding ISO 9001:2015 clause
500 Operators No corresponding ISO 9001:2015 clause
600 Marking or Labeling No corresponding ISO 9001:2015 clause

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1:
(a) Handling, storage, and shipping activities shall be conducted in accordance with established work and inspection instructions, drawings,

specifications, shipment instructions, or other pertinent documents or procedures specified for use in conducting these activities.
(b) Themanagement systemshall define specificprocedureswhere critical, sensitive, perishable, orhigh-value itemsare involved.Where theneed

for these procedures has determined the use of special handling tools and equipment, experienced or trained operators shall be addressed.
(c) Special protective packaging and equipment required for an item shall be specified and their existence verified.
(d) Marking or labeling shall be utilized as necessary to adequatelymaintain and preserve the item, including indication of the presence of special

environments or the need for special controls.

Table 400-14 NQA-1, Part I, Requirement 14 (Inspection,
Test, and Operating Status) and Corresponding ISO 9001

Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.5.2 Identification and Traceability

RECOMMENDATIONS: Test and inspections status is not given sepa-
rate consideration within ISO 9001 and shall be included in the
management system.
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Table 400-15 NQA-1, Part I, Requirement 15 (Control of Nonconforming Items) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 8.7 Control of Nonconforming Outputs

8.7.1 Control of Nonconforming Outputs

200 Identification 8.7.1 Control of Nonconforming Outputs

300 Segregation 8.7.1 Control of Nonconforming Outputs

400 Disposition
401 Control 8.7.1 Control of Nonconforming Outputs

8.7.2 Control of Nonconforming Outputs
402 Responsibility and Authority 8.7.2 Control of Nonconforming Outputs
403 Personnel 7.1.2 People

7.2 Competence
7.3 Awareness
8.2.4 Changes to Requirements for Products and Services
8.7.2 Control of Nonconforming Outputs

404 Disposition 8.7.1 Control of Nonconforming Outputs
405 Reexamination 10.2.1 Nonconformity and Corrective Action

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system to meet NQA-1: the
management system shall define the controls for identification and segregation (when practical) of nonconforming items.

(a) Themanagement system shall specify the identification of nonconforming itemsby legiblemarking, tagging, or othermethods not detrimental
to the item, on the item, the container, or the package containing the item. Authority and responsibility for marking and release shall be specified and
documented.

(b) The controls shall include the technical justification of any “use-as-is” and “repair” dispositions.
(c) The management system shall specify the methods of segregation: where it is practical by placing them in a clearly identified and designated

hold area until properly dispositioned or, where segregation is impractical or impossible due to physical conditions such as size, weight, or access
limitations, by other precautions to preclude inadvertent use of the nonconforming item.

Table 400-16 NQA-1, Part I, Requirement 16 (Corrective Action) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 6.1.1(c) Actions to Address Risks and Opportunities

6.1.2 Actions to Address Risks and Opportunities
9.1.3(e) Analysis and Evaluation
10.2 Nonconformity and Corrective Action
10.2.1 Nonconformity and Corrective Action
10.2.2 Nonconformity and Corrective Action
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Table 400-17 NQA-1, Part I, Requirement 17 (Quality Assurance Records) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 7.5.3.1 Control of Documented Information

200 Generation of Records 7.5 Documented Information
7.5.1 General
7.5.2 Creating and Updating
7.5.3.2 Control of Documented Information
8.4.1 General

300 Authentication of Records 7.5.2 Creating and Updating
7.5.3 Control of Documented Information (esp. 7.5.3.1 and 7.5.3.2)

400 Classification 7.5 Documented Information
401 Lifetime Records No corresponding ISO 9001:2015 clause
402 Nonpermanent Records No corresponding ISO 9001:2015 clause

500 Receipt Control of Records No corresponding ISO 9001:2015 clause

600 Storage 7.5.3.2 Control of Documented Information
601 General No corresponding ISO 9001:2015 clause
602 Facility Types No corresponding ISO 9001:2015 clause
603 Temporary Storage No corresponding ISO 9001:2015 clause

700 Retention No corresponding ISO 9001:2015 clause

800 Maintenance of Records 7.5.3.1 Control of Documented Information

RECOMMENDATIONS: The following topic needs to be addressed in more detail in an ISO 9001 management system to meet NQA-1: the
management system shall include classification, receipt control, storage, retention, and maintenance of quality assurance records.
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Table 400-18 NQA-1, Part I, Requirement 18 (Audits) and Corresponding ISO 9001 Clauses

NQA-1–2015 ISO 9001:2015
100 General 9.2.1 Internal Audit

200 Scheduling 9.2.2 Internal Audit
201 Internal Audits 9.2.2 Internal Audit
202 External Audits No corresponding ISO 9001:2015 clause

301 Audit Plan 9.2.2 Internal Audit
302 Personnel 9.2.2(c) Internal Audit
303 Selection of Audit Team 9.2.2(c) Internal Audit

400 Performance 9.2.2(b) and (d) Internal Audit

500 Reporting 9.2.2(a) and (d) Internal Audit

600 Response 9.2.2(e) Internal Audit

700 Follow-Up Action 10.2.1(d) Nonconformity and Corrective Action

800 Records 9.2.2(f) Internal Audit

RECOMMENDATIONS: The following topics need to be addressed in more detail in an ISO 9001 management system to meet NQA-1; some of
those may already be covered if the management systems follow the ISO 19011 guidance:

(a) The management system shall make provision not only for internal audits but also for audits of suppliers of items and services.
(b) Audits shall be scheduled to ensure coverage of all activities affecting quality and of suppliers of items and services at specified intervals. Audit

plans are required before each audit, and the selection of the audit team (for qualification and certification, see Requirement 2) shall ensure inde-
pendence from the area to be audited.

(c) The management system shall provide for documentation, follow-up, and verification of audit results.
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SUBPART 4.1.2
Guidance on the Use of NQA-1–2008/1a–2009 for Compliance
With Department of Energy Quality Assurance Requirements 10

CFR 830, Subpart A and DOE O 414.1

100 PURPOSE

This Subpartmay be used by organizations intending to
adopt NQA-1 as a national consensus Standard for devel-
opment and implementation of a Quality Assurance
Program (QAP) that meets the Department of Energy
(DOE) Quality Assurance (QA) requirements. This
Subpart describes how NQA-1–2008/1a–2009 addresses
the DOE QA requirements and identifies DOE QA require-
ments that are not addressed by NQA-1.

200 INTRODUCTION

The Department of Energy (DOE) QA requirements for
activities that affect, or may affect, quality, nuclear safety,
or other site-specified criteria are established by rule, 10
CFRPart830SubpartA, dated January10, 2001 (i.e., Rule).
DOE also has requirements for all other federal and
contractor activities in QA Order, O 414.1C, dated June
17, 2005 (i.e., Order). The DOE QA requirements and
guides are available for reviewatwww.directives.doe.gov.
The DOE’s objective of the QA Rule and Order is for

organizations to establish effective integrated Quality
Assurance Programs (i.e., QAPs) to ensure that their
products and servicesmeet or exceed DOE’s expectations.
The objective is accomplished through performance-
oriented quality assurance criteria, coupled with appro-
priate technical standards tomanage, perform, and assess
work activities. The DOE Rule requires the use of volun-
tary consensus standards in the development and imple-
mentation of the QAP. The NQA-1 Standard is a national
voluntary Standard and should be considered for
providing the essential implementing methods for a
DOE QAP, including details for effective and reliable

supporting processes and procedures, as presented in
this Subpart. This Subpart does not intend to usurp
the sole authority of DOE to issue guidance and interpre-
tations for its rules.

300 DOE RULE AND ORDER GENERAL QAP
REQUIREMENTS

The DOE Rule and Order include both administrative
and regulatory quality requirements. Those administra-
tive requirements relating to QAP approval authority,
change control authority, and compliance should not
be considered applicable to the scope of NQA-1. The
general DOE QAP quality-related requirements that
should be considered within the scope of NQA-1 are
addressed in Table 300.

400 DOE RULE AND ORDER QA CRITERIA

TheDOERule andOrder include ten QA criteria that are
used todevelopand implement aQAP.Table400 identifies
each of the ten DOE Rule and Order QA Critera and how
they are addressed by the NQA-1, Part I. Differences in the
documents and topics that should be addressed indepen-
dently of the NQA-1 criteria to meet the DOE criteria are
described. In some cases, the nonmandatory guidance in
NQA-1 Part III may be appropriate to address the DOE
requirements. Where an NQA-1 Part I Requirement
addresses the DOE criterion, the associated NQA-1 non-
mandatory guidance should also be considered to aid in
addressing the DOE general requirement that the QAP
describe how the QA criteria will be implemented.
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Table 300 10 CFR 830 Subpart A, Dated January 10, 2001 §830.121, Quality Assurance Program; DOE O 414.1C, Dated
June 17, 2005

DOE General Requirements (Summarized) NQA-1 Requirements
Graded Approach (10 CFR 830.7)
Where appropriate, a contractor must use a graded
approach to implement the requirements of this Part,
document the basis of the graded approach used, and
submit that documentation to DOE.

Part I, Introduction, and Requirements 1 and 2 provide for a graded approach to
achieving quality by focusing on activities affecting quality and the application of
requirements in a manner consistent with the relative importance of the item or
activity.

Part III, Subpart 3.1-2.1, Implementing Guidance for Part I, Requirement 2: Quality
Assurance Programs, includes guidance on this topic. The cited text does allow for a
graded approach; however, a DOE QAP will need to describe how the graded
approach is applied and documented to meet the DOE requirement.

QAPDevelopment and Implementation (10 CFR 830)
The QAP must describe how the DOE QA criteria are
satisfied.

The NQA-1 requirements partially meet the DOE requirement.
Requirement 2 requires that a documented QAP be planned, implemented, and
maintained; and requires the QAP provide for the planning and accomplishment of
activities affecting quality.

Requirement 5 requires that “Activities affecting quality and services shall be
prescribed by and performed in accordance with documented instructions,
procedures, or drawings that include or reference appropriate quantitative or
qualitative acceptance criteria for determining that prescribed results have been
satisfactorily accomplished.”

A DOE QAP will need to describe how the DOE criteria are satisfied.
Integrated Management Systems [DOE O 414.1C 4.2
(4)(2)]

The NQA-1 requirements do not address the DOE requirements for integrated
management systems.

The QA Program must integrate the QA criteria with the
SafetyManagement System (SMS), or describe how the
QA criteria apply to the SMS.

The QAP must integrate S/CI prevention process, the Corrective Action Management
Program, and Software Quality.

Ensuring Subcontractor and Supplier Quality (DOE O
414.1C)

The QAP must describe how the contractor responsible
for the nuclear facility ensures that subcontractors and
suppliers satisfy the QA criteria.

Requirements1,2, 4,7, and18:TheNQA-1 requirementsmeet theDOErequirement
by theestablishmentof quality interfacesbetweenorganizations, by the inclusionof
applicable QA requirements in procurement documents, supplier evaluation
activities, and audits of suppliers.

A DOE QAP will need to describe how subcontractors/suppliers satisfy the DOE
criteria.
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001 §830.122, Quality Assurance Criteria

DOE Quality Assurance Criteria NQA-1 Requirements
Criterion 1: Management/Program NQA Requirements 1 and 2: The NQA-1 requirements meet the DOE

Criterion, as noted.
(1) Establish an organizational structure, functional responsibilities,
levels of authority, and interfaces for those managing, performing,
and assessing work.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
(2) Establish management processes including, planning, scheduling,
and providing resources for the work.

NQA-1, Requirement 1, para. 201 (General) and Requirement 2, section
100 (General) meet the DOE Criterion.

NQA-1 requires senior management to establish overall expectations
for effective implementation of the quality assurance program and is
responsible for obtaining the desired end result. This implies that
adequate resources are provided to obtain desired results.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: A DOE QAP will need to describe the management process for providing resources.
Criterion 2: Management/Personnel Training and Qualification NQARequirement2:TheNQA-1 requirementsmeet theDOECriterion.
(1) Train and qualify personnel to be capable of performing their
assigned work.

The NQA-1 requirements satisfy both elements of the DOE Criterion.

(2) Provide continuing training to personnel to maintain their job
proficiency.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
Criterion 3: Management/Quality Improvement NQA Requirements 2, 4, 7, 15, and 16: The NQA-1 requirements

partially meet the DOE Criterion.
(1) Establish and implement processes to detect and prevent quality
problems.

NQA Requirements 15 and 16 partially meet the DOE Criterion;
however, NQA-1 does not address preventing problems before they
occur. Appendix 16 A-1 provides additional guidance for corrective
action.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: A DOE QA Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality, not just significant
conditions adverse to Quality.

(2) Identify, control, and correct items, services, and processes that do
not meet established requirements.

TheNQA-1 requirements 4, 7, 15, and 16 satisfy this element of the DOE
Criterion.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

(3) Identify the causes of problems andwork to prevent recurrence as
part of correcting the problem.

NQA requires actions to prevent recurrence for only significant
conditions adverse to quality.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: A DOE QA Program will need to extend the requirements of NQA-1 to ALL conditions adverse to quality, not just significant
conditions adverse to Quality.

(4) Review item characteristics, process implementation, and other
quality-related information to identify items, services, and
processes needing improvements.

The NQA requirements partially address this element of the DOE
Criterion for known deficiencies.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: A DOE QA Programwill need to address collection and review of information, beyond deficiencies, to identify items, services, and
processes needing improvements.
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001 §830.122, Quality Assurance Criteria (Cont’d)

DOE Quality Assurance Criteria NQA-1 Requirements
Criterion 4: Management/Documents and Records NQA Requirements 5, 6, and 17: The NQA-1 requirements meet the

DOE Criterion.
(1) Prepare, review, approve, issue, use, and revise documents to
prescribe processes, specify requirements, or establish design.

The NQA-1 requirements satisfy these elements of the DOE Criterion.

(2) Specify, prepare, review, approve, and maintain records.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
Criterion 5: Performance/Work Processes NQA Requirements 5, 8, 9, 12, 13, and 14 and Part I, Introduction:

The NQA-1 requirements meet the DOE Criterion, as noted.
(1) Performwork consistent with technical standards, administrative
controls, and other hazard controls adopted to meet regulatory or
contract requirements, using approved instructions, procedures, or
other appropriate means.

The NQA requirements address “work” as activities affecting quality.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments:ADOEQAProgramwill need to address “work” as broadly as theDOECriterion, since the requirements for “work” are derived from
multiple sources in the DOE Rule and Order.

(2) Identify and control items to ensure their proper use. The NQA-1 requirements satisfy this element of the DOE Criterion.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
(3) Maintain items to prevent their damage, loss, or deterioration. The NQA-1 requirements satisfy this element of the DOE Criterion.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
(4) Calibrate andmaintain equipment used for process monitoring or
data collection.

The NQA-1 requirements satisfy this element of the DOE Criterion.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
Criterion 6: Performance/Design NQARequirement3:TheNQA-1requirementsmeet theDOECriterion.
(1) Design items and processes using sound engineering/ scientific
principles and appropriate standards.

(2) Incorporate applicable requirements and design basis in design
work and design changes.

(3 Identify and control design interfaces.
(4) Verify or validate the adequacy of design products using
individuals or groups other than those who performed the work.

(5) Verify or validatework before approval and implementation of the
design.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
Criterion 7: Performance/Procurement NQA Requirements 4 and 7: The NQA-1 requirements meet the DOE

Criterion.
(1) Procure items and services that meet established requirements
and perform as specified.

(2) Evaluate and select prospective suppliers on the basis of specified
criteria.

(3) Establish and implement processes to ensure that approved
suppliers continue to provide acceptable items and services.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
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Table 400 10 CFR 830 Subpart A, Dated January 10, 2001 §830.122, Quality Assurance Criteria (Cont’d)

DOE Quality Assurance Criteria NQA-1 Requirements
Criterion 8: Performance/Inspection and Acceptance Testing NQA Requirements 8, 10, 11, and 12: The NQA-1 requirements meet

the DOE Criterion.
(1) Inspect and test specified items, services, and processes using
established acceptance and performance criteria.

(2) Calibrate and maintain equipment used for inspections and tests.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
Criterion 9: Assessment/Management Assessment NQARequirements 2 and 18:TheNQA-1 requirements partiallymeet

the DOE Criterion, as noted.
Ensuremanagers assess theirmanagementprocesses and identify and
correct problems that hinder the organization from achieving its
objectives.

While NQA-1, Requirement 2, para. 100(c) (General), requires
management to regularly assess the adequacy and effective
implementation of the quality assurance program, the DOE Criterion
is broader in scope and intent.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: While audits per Requirement 18 of NQA provide an input to this requirement, a DOE QAP will need to meet unique DOE
requirements.

Criterion 10: Assessment/Independent Assessment NQA Requirements 1, 2, 10, 11, 15, 16, and 18: The NQA-1
requirements meet the DOE Criterion.

(1) Plan and conduct independent assessments to measure item and
service quality, to measure the adequacy of work performance, and
to promote improvement.

(2) Establish sufficient authority, and freedom from linemanagement,
for the group performing independent assessments.

(3) Ensure persons who perform independent assessments are
technically qualified and knowledgeable in the areas to be assessed.

DOE defines assessment as a general term that includes a variety of
evaluation methods (i.e.; reviewing, evaluating, inspecting, testing,
checking, surveillance, auditing or otherwise determining and
documenting). As such, several NQA-1 requirements may be
necessary to address the various DOE independent assessment
methods. These activities when combined with the NQA corrective
action requirement have the intent of the DOE Criterion, to “promote
improvement.”

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: Assessment as a DOE activity for a DOE QAP will need to meet unique DOE requirements.
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SUBPART 4.1.3
Guidance on the Use of NQA-1–2015 for Compliance With 10 CFR

71 and/or 10 CFR 72 Requirements

100 PURPOSE

This Subpartmay be used by organizations intending to
adopt NQA-1 as a national consensus Standard for devel-
opment and implementation of a Quality Assurance
Program that meets 10 CFR 71, “Packaging and Transpor-
tation of Radioactive Material, Subpart H, Quality Assur-
ance” and/or 10 CFR 72, “Licensing Requirements for the
Independent Storage of SpentNuclear Fuel andHigh Level
RadioactiveWaste, SubpartG, QualityAssurance” require-
ments.
This Subpart describes howNQA-1–2015 addresses the

10 CFR 71 and 10 CFR72Quality Assurance requirements
and identifies additional information an organization
intending to adopt NQA-1 for the development and imple-
mentation of a Quality Assurance Program that meets the
10 CFR 71 and/or 10 CFR 72 requirements should
consider.

200 INTRODUCTION

The Nuclear Regulatory Commission (NRC) establishes
“requirements for packaging, preparation for shipment,
and transportation of licensed material; and procedures
andstandards forNRCapproval ofpackagingand shipping
procedures for fissile material and for a quantity of other
licensedmaterial in excess of a Type A quantity” in 10 CFR
71. Subpart H of 10 CFR 71 describes quality assurance
requirements. The 10 CFR 72 regulation states, “establish
requirements, procedures, and criteria for the issuance of
licenses to receive, transfer, and possess power reactor
spent fuel and other radioactive materials associated
with spent fuel storage in an independent spent fuel
storage installation (ISFSI).” Subpart G of 10 CFR 72
describes quality assurance requirements.

The NRC’s approval of an applicant’s Quality Assurance
Program requires acceptable standards of quality and a
descriptionofhowtherequirementswill bemet.TheNQA-
1 Standard is a national consensus Standard and shouldbe
considered for providing the essential implementing
methods for a Quality Assurance Program including
the details for effective and reliable supporting processes
and procedures presented in this Subpart.
This Subpart does not usurp the sole authority of the

NRC to issue guidance and interpretations for its regula-
tions.

300 SUMMARY RESULTS

In general, the regulations in 10 CFR 71, Subpart H, and
10CFR72, Subpart G, arenearly identical and are included
within aQuality Assurance Program complyingwithNQA-
1. However, a few differences exist due to the wording or
level of detail required by the CFRs.
Table300summarizeseachof the10CFR71and10CFR

72 criteria and how they are addressed by NQA-1. Differ-
ences in the documents and topics that should be
addressed independently of the NQA-1 criteria to meet
10 CFR 71 and/or 10 CFR 72 criteria are described.
Where an NQA-1 Part 1 requirement addresses the 10
CFR 71 and/or 10 CFR 72 criterion, the associated
NQA-1 Nonmandatory Guidance should also be consid-
ered to aid in addressing the NRC requirement.
Overall, the implementer of a program complying with

the requirements of NQA-1–2015 may meet the require-
ments of 10 CFR 71 (1-1-15 Edition) and/or 10 CFR 72 (1-
1-15 Edition)withminimal program revisions. The differ-
ences cited are of administrative actions and prescriptive
details in Parts 71 and 72. Refer to Table 300 for details.
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1

10 CFR 71 Regulation 10 CFR 72 Regulation NQA-1 Requirements
Organization

71.103, “Quality assurance organization”
Describes responsibilities and functions of
personnel involved in attaining quality
objectives and the quality assurance
functions.

72.142, “Quality assurance organization”
Describes responsibilities and functions of
personnel involved in attaining quality
objectives and the quality assurance
functions.

Requirement 1. “Organization” satisfies the
elements of10CFR71and10CFR72.Part III,
Subpart 3.1-1.1,“Implementing Guidance for
Part I, Requirement 1: Organization,”
provides additional guidance that may be
used in conjunction with Requirement 1.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

Quality Assurance Program
71.105, “Quality assurance program”
Describes the requirements to establish a
quality assurance program, provides
controls over activities affecting the quality
of materials and components in accordance
with their importance to safety, and for the
indoctrination and training of personnel
performing activities affecting quality.

71.144, “Quality assurance program”
Describes the requirements to establish a
quality assurance program, provides
controls over activities affecting the quality
of materials and components in accordance
with their importance to safety, and for the
indoctrination and training of personnel
performing activities affecting quality.

Requirement 2, “Quality Assurance Program”
satisfies the elements of 10 CFR 71 and 10
CFR 72. Subpart 3.1-2.1, “Implementing
Guidance for Part I, Requirement 2: Quality
Assurance Programs”; Subpart 3.1-2.2,
“Implementing Guidance for Part I,
Requirement 2: Quality Assurance
Programs, Lead Auditor Qualification”; and
Subpart 3.1-2.3,“Implementing Guidance for
Part I, Requirement 2: Quality Assurance
Programs, Inspection, and Test Personnel
Qualification.”

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

Design Control
71.107, “Package design control”
Describes the requirements of establishing
measures to assure applicable regulatory
requirements and the package design are
correctly translated, establishing measures
for the identification and control of design
interfaces, and the control of design
changes.

72.146, “Design control”
Describes the requirements of establishing
measures to assure applicable regulatory
requirements and the design basis are
correctly translated, establishing measures
for the identification and control of design
interfaces, and the control of design
changes.

Requirement 3, “Design Control” satisfies the
majority of the elements of 10 CFR 71 and 10
CFR 72. Minor differences in the
requirements should be examined and are
detailed below. Subpart 3.1-3.1,
“Implementing Guidance for Part I,
Requirement 3: Design Control” provides
additional guidance that may be used in
conjunction with Requirement 3.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None
71.107(b) states, “The licensee shall apply any
design controlmeasures to itemssuchas the
following: criticality physics, radiation
shielding, stress, thermal, hydraulic, and
accident analyses; compatibility of
materials; accessibility for inservice
inspection, maintenance and repair,
features to facilitate decontamination; and
delineation of acceptance criteria for
inspections and tests.”

72.146 (b) states,“The licensee, applicant for a
license, certificate holder, and applicant for
a CoC shall apply design controlmeasures to
items such as the following: criticality
physics, radiation shielding, stress, thermal,
hydraulic, and accident analyses;
compatibility of materials; accessibility for
inservice inspection, maintenance and
repair, features to facilitate
decontamination; and delineation of
acceptance criteria for inspections and
tests.”

NQA-1 does not call out specific items for the
application of design control measures.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: In using NQA to satisfy these requirements, additional detail would have to be provided by the user to address application of design
control measures to items such as those listed in the CFRs.
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Table 300 10 CFR 71 and 10 CFR 72 Criteria Addressed by NQA-1 (Cont’d)

10 CFR 71 Regulation 10 CFR 72 Regulation NQA-1 Requirements
71.107(c) states, “The licensee shall subject
design changes, including field changes, to
design control measures commensurate
with those applied to the original design.
Changes in the conditions specified in the
package approval require NRC approval.”

72.146(c) states, “The licensee, applicant for a
license, certificate holder, and applicant for
aCoCshall subjectdesignchanges, including
field changes, to design control measures
commensurate with those applied to the
original design. Changes in the conditions
specified in the license or CoC require prior
NRC approval.”

Requirement 3, “Design Control.” 600(a)states,
“changes to design inputs, final designs, field
changes, and temporary and permanent
modifications to operating facilities shall be
justified and subject to design control
measures commensurate with those applied
to the original design.”

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: In using NQA-1 to satisfy these requirements, additional details would have to be provided by the user to address the fact that
changes in conditions specified in the package approval, license, or CoC require NRC approval.

Procurement Document Control
71.109, “Procurement Document Control”
Describes requirements to assure that
adequate quality is required in the
documents for procurement of material,
equipment, and services.

71.148, “Procurement Document Control”
Describes requirements to assure that
adequate quality is required in the
documents for procurement of material,
equipment, and services.

Requirement 4, “Procurement Document
Control,” satisfies the elements of 10 CFR 71
and 10 CFR 72. Subpart 3.1-4.1,
“Implementing Guidance for Part I,
Requirement 4: Procurement Document
Control,” provides additional guidance that
may be used in conjunction with
Requirement 4.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

Instructions, Procedures, and Drawings
71.111, “Instructions, procedures, and
drawings”

Describes requirements for prescribing
activities affecting quality by documented
instructions, procedures, or drawings of a
type appropriate to the circumstances and
for requiring that said documents be
followed.

72.150, “Instructions, procedures, and
drawings”

Describes requirements for prescribing
activities affecting quality by documented
instructions, procedures, or drawings of a
type appropriate to the circumstances and
for requiring that said documents be
followed.

Requirement 5, “Instructions, Procedures, and
Drawings,” satisfies the elements of 10 CFR
71 and 10 CFR 72.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

Document Control
71.113, “Document control”
Describes measures for the control and
issuance of documents and to assure that
documents, including changes, are reviewed
for adequacy, approved for release, and
distributed and used at the location where
the activity is performed.

72.152, “Document control”
Describes measures for the control and
issuance of documents and to assure that
documents, including changes, are reviewed
for adequacy, approved for release, and
distributed and used at the location where
the activity is performed.

Requirement 6, “Document Control,” satisfies
the elements of 10 CFR 71 and 10 CFR 72.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Comments: None

Control of Purchased Items and Services
71.115, “Control of purchased material,
equipment, and services”

Requiresmeasures to be established to assure
that purchased material, equipment, and
services conform to the procurement
documents, measures to assure that
material and equipment conform to
procurement specifications before
installation, and measures to assess the
effectiveness of the control of quality at
intervals consistent with the importance,
complexity, and quantity of the product or
service.

72.154, “Control of purchased material,
equipment, and services”

Requiresmeasures to be established to assure
that purchased material, equipment, and
services conform to the procurement
documents, measures to assure that
material and equipment conform to
procurement specifications before
installation, and measures to assess the
effectiveness of the control of quality at
intervals consistent with the importance,
complexity, and quantity of the product or
service.

Requirement 7, “Control of Purchased Items
and Services,” satisfies the elements of 10
CFR 71 and 10 CFR 72. Subpart 3.1-7.1,
“Implementing Guidance for Part I,
Requirement 7: Control of Purchased Items
and Services,” provides additional guidance
that may be used in conjunction with
Requirement 7.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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