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FOREWORD 

(This Foreword is not a part of ANSI/ASME NQA-1-1986 Edition.) 

Early in 1975, the American National Standards Institute (ANSI) assigned overall re
sponsibility for coordination among technical societies, development, and mainte
nance of nuclear power quality assurance standards to the American Society of 
Mechanical Engineers (ASME). The ASME Committee on Nuclear Quality Assurance 
was constituted on October 3, 1975, and began operating undertheASME Procedures 
for Nuclear Projects. The ASME Committee on Nuclear Quality Assurance currently 
operates under the ASME Operating Procedures and Practices for Nuclear Codes and 
Standards Development Committees. This Committee prepared ANSI/ASME NQA-1, 
Quality Assurance Program Requirements for Nuclear Power Plants, which was first 
issued in 1979 as an American National Standard. The 1986 Edition consists of the 1983 
Edition, with all approved revisions through the NQA-1c-1985 Addenda. 

Parallel with the development of ANSI/ASME NQA-1, American National Standards 
N46-2 Subcommittee, under the sponsorship of the American Institute of Chemical 
Engineers, prepared Revision 1 to ANSI N46.2, Quality Assurance Program Require
ments for Post Reactor Nuclear Fuel Cycle Facilities, which was issued as an American 
National Standard in 1978. 

This Standard is an integration of ANSI/ASME NQA-1 and ANSI N46.2, Revision 1. 
It contains an Introduction, Basic Requirements, and Supplements. In addition, non
mandatory guidance is provided in the Appendices, which do not set forth require
ments. The 18-criteria structure of Appendix B of 10 CFR Part 50 has been retained. 
The Introduction, Basic Requirements, and Supplements together are intended td 
meet and clarify the criteria of Appendix B of 10 CFR Part 50, dated January 20, 1975. 

This document is based upon the contents of ANSI/ASME N45.2-1977, Quality As
surance Program Requirements for Nuclear Facilities; ANSI N46.2, Revision 1, Quality 
Assurance Program Requirements for Post Reactor Nuclear Fuel Cycle Facilities; and 
the following seven daughter Standards of ANSI/ASME N45.2. 

N45.2.6 

N45.2.9 

N45.2.10 

N45.2.11 

N45.2.12 

N45.2.13 

N45.2.23 

Qualification of Inspection, Examination, and Testing Per
sonnel for Nuclear Power Plants 

Requirements for the Collection, Storage, and Maintenance 
of Quality Assurance Records for Nuclear Power Plants 

Quality Assurance Terms and Definitions 

Quality Assurance Requirements for the Design of Nuclear 
Power Plants 

Requirements for Auditing of Quality Assurance Programs for 
Nuclear Power Plants 

Quality Assurance Requirements for Control of Procurement 
of Items and Services for Nuclear Power Plants 

Qualification of Quality Assurance Program AuditPersonnel 
for Nuclear Power Plants 

iii 
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This document does not incorporate the technical requirements of ANSI/ASME 
NQA-2, which provides related quality assurance requirements and guidance. 

This document sets forth requirements and nonmandatory guidance for the es
tablishment and execution of quality assurance programs for the siting, design, con
struction, operation, and decommissioning of nuclear facilities. The arrangement of 
the basic and supplementary requirements permits judicious application of the entire 
document or only portions of the document. The extent to which this document 
should be applied, either wholly or in part, will depend upon the nature and scope 
of the work to be performed and the relative importance of the items or services being 
produced. The extent of application is to be determined by the organization imposing 
this document. For example, it may only involve the Basic Requirements; Basic Re
quirements in combination with selected Supplements; Basic Requirements in com
bination with Supplements with appropriate changes; or the entire document. This 
document is written to allow application to any structure, system, or component that 
is essential to satisfactory performance of the facility. 

Requests for interpretation or suggestions for improvement of th is Standard shou Id 
be addressed to the Secretary oftheASME Committee on Nuclear Quality Assurance, 
American Society of Mechnical Engineers, 345 East 47th Street, New York, New York 
10017. .. 
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INTRODUCTION 

PREPARATION OF TECHNICAL INQUIRIES 
TO THE NUCLEAR QUALITY 

ASSURANCE COMMITTEE 

The ASME Nuclear Quality Assurance Committee meets regularly to consider writ
ten requests for interpretations and revisions to NQA-1 and NQA-2, and to develop 
new requirements as dictated by technological development. The Committee's ac
tivities in this regard are limited strictly to interpretations of the requirements, or to 
the consideration of revisions to the present requirements on the basis of new data 
or technology. As a matter of published policy, ASME does not approve, certify, rate, 
or endorse any item, construction, proprietary device, or activity and, accordingly, 
inquiries requiring such consideration will be returned. Moreover, ASME does not 
act as a consultant on specific engineering problems or on 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 ob
tained. 

All inquiries that do not provide the information needed for the Committee's full 
understanding will be returned. 

INQUIRY FORMAT 

Inquiries shall be limited strictly to interpretations of the requirements, or to the 
consideration of revisions to the present requirements on the ba-sis of new data or 
technology. 

Inquiries shall be submitted in the following format. 
(a) Scope. The inquiry shall involve a single requirement or closely related re

quirements. An inquiry letter concerning unrelated subjects will be returned. 
(b) Background. State purpose of the inquiry, which would be either to obtain an 

interpretation of the Standard requirements, orto propose consideration of a revision 
to the present requirements. Provide concisely the information needed for the Com
mittee's understanding of the inquiry (with sketches as necessary), being sure to in
clude reference to the applicable Standard, Edition, Addenda, Basic Requirements, 
Supplements, Parts, Appendices, paragraphs, figures, and tables. 

(c) Inquiry Structure. The inquiry shall be stated in a condensed and precise ques
tion format, omitting superfluous background information, and, where appropriate, 
composed in such a way that "yes" or "no" (perhaps with provisos) would be an ac
ceptable reply. This inquiry statement should be technically and editorially correct. 

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

(e) The inquiry shall be submitted in typewritten form; however, legible, hand
written inquiries will be considered. 

V 
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(f) The inquiry shall include name and mailing address of the inquirer. 
(g) The inquiry shall be submitted to the following address: 

Secretary 
ASME Nuclear Quality Assurance Committee 
Nuclear Department 
345 East 47th Street 
New York, N.Y. 10017 
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1 PURPOSE 

This Standard sets forth requirements for the es
tablishment and execution of quality assurance 
pro~rams for the siting, design, construction, op
eration, and decommissioning of nuclear facilities. 
Nonmandatory guidance is provided in the Ap
pendices. 

2 APPLICABILITY 

. '.~e req~irements of this Standard apply to ac
t1v1t1es which could affect the quality of structures, 
systems, and components of nuclear facilities. Nu
cl~ar facilities include facilities for power gener
ation, spent fuel storage, waste storage, fuel 
reprocessing, and plutonium processing and fuel 
fabrication. These activities include the following: 

(~) ~he performing functions of attaining quality 
ob1ect1ves; 

(b)_ the functions of assuring that an appropriate 
quality assurance program is established; and 

(c) the function of verifying that activities af
fecting quality have been correctly performed. 

I INTRODUCTION 

~ctivities affecting quality include siting, design
ing, _p~rchasi~g, fabricating, handling, shipping, 
receiving, storing, cleaning, erecting, installing, in
~pecting, testing, operating, maintaining, repair
ing, refueling, modifying, and decommissioning. 
The application of this Standard, or portions 
~h_ereof, shall be specified in written contracts, pol-
1c1es, procedures, or instructions. 

3 RESPONSIBILITY 

The organization invoking this Standard shall be 
responsible for specifying which Basic Require
ments and Supplements, or portions thereof, ap
ply, and appropriately relating them to specific 
items and services. The organization upon which 
this Standard, or portions thereof, is invoked shall 
be responsible for complying with the specified 
requirements. 

4 DEFINITIQNS 

Terms used in this Standard that require unique 
definition are included in Supplement S-1, Terms 
and Definitions. 

, I , 
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II BASIC REQUIREMENTS 

1 ORGANIZATION 

The organizational structure, functional respon
sibilities, levels of authority, and lines of com
munication for activities affecting quality shall be 
documented. Persons or organizations responsi
ble for assuring that an appropriate quality assur
ance program has been established and verifying 
that activities affecting quality have been correctly 
performed shall have sufficient authority, access to 
work areas, and organizational freedom to: 

(7) identify quality problems; 
(2) initiate, recommend, or provide solutions 

to quality problems through designated channels; 
(3) verify implementation of solutions; and 
(4) assure that further processing, delivery, 

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

Such persons or organizations shall have direct ac
cess to responsible management at a level where 
appropriate action can be effected. Such persons 
or organizations sh al I report td'a'management level 
such that required authority and organizational 
freedom are provided, including sufficient inde
pendence from cost and schedule consi~erations. 

2 QUALITY ASSURANCE PROGRAM 

A documented quality assurance program shall 
be planned, implemented, and maintained in ac
cordance with this Standard, or portions thereof. 
The program shall identify the activities and items 
to which it applies. The establishment of the pro
gram shall include consideration of the technical 
aspects of the activities affecting quality. The pro-. 
gram shall provide control over activities affecting 
quality to an extent consistent with their impor
tance. The program shall be established at the ear
liest time consistent with the schedule for 
accomplishing the activities. 

The program shall provide for the planning and 
accomplishment of activities affecting quality un-

2 

der suitably controlled conditions. Controlled 
conditions include the use of appropriate equip
ment, suitable environmental conditions for ac
complishing the activity, and assurance that 
prerequisites for the given activity have been sat
isfied. The program shall provide for any special 
controls, processes, test equipment, tools, and 
skills to attain the required quality and for verifi
cation of quality. 

The program shall provide for indoctrination and 
training, as necessary, of personnel performing ac
tivities affecting quality to assure that suitable pro
ficiency is achieved and maintained. 

Management of those organizations imple
menting the quality assurance program, or por
tions thereof, shall regularly assess the adequacy 
of that part of the program for which they are re
sponsible and shall assure its effective implemen
tation. 

3 DESIGN CONTROL 

The design shall be defined, controlled, and ver
ified. Applicable design inputs shall be appropri
ately specified on a timely basis and correctly 
translated into design documents. Design inter
faces shall be identified and controlled. Design ad
equacy shall be verified by persons other than 
those who designed the item. Design changes, in
cluding field changes, shall be governed by control 
measures commensurate with those applied to the 
original design. 

4 PROCUREMENT DOCUMENT CONTROL 

Applicable design bases and other requirements 
necessary to assure adequate quality shall be in
cluded or referenced in documents for procure
ment of items and services. To the extent necessary, 
procurement documents shall require Suppliers to 
have a quality assurance program consistent with 
the applicable requirements of this Standard. 
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5 INSTRUCTIONS, PROCEDURES, AND 
DRAWINGS 

Activities affecting quality shall be prescribed by 
and performed in accordance with documented 
instructions, procedures, or drawings of a type ap
propriate to the circumstances. These documents 
shall include or reference appropriate quantitative 
or qualitative acceptance criteria for determining 
that prescribed activities have been satisfactorily 
accomplished. 

6 DOCUMENT CONTROL 

The preparation, issue, and change of docu
ments that specify quality requirements or pre
scribe activities affecting quality shall be controlled 
to assure that correct documents are being em
ployed. Such documents, including changes 
thereto, shall be reviewed for adequacy and ap
proved for release by authorized personnel. 

7 CONTROL OF PURCHASED ITEMS AND 
SERVICES 

The procurement of items and services shall be 
controlled to assure conformance with specified 
requirements. Such control shall provide for the 
following as appropriate: source evaluation and se
lection, evaluation of objective evidence of quality 
furnished by the Supplier, source inspection, au
dit, and examination of items or services upon de
livery or completion. 

8 IDENTIFICATION AN.D CONTROL OF 
ITEMS 

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 
which assures that identification is established and 
maintained. 

9 CONTROL OF PROCESSES 

Processes affecting quality of items or services 
shall be controlled. 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 
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qualified procedures in accordance with specified 
requirements. · 

10 INSPECTION 

Inspections required to verify conformance of 
an item or activity to specified requirements shall 
be planned and executed. Characteristics to be in
spected and inspection methods to be employed 
shall be specified. Inspection results shall be doc
umented. Inspection for acceptance shall be 
performed by persons other than those who per
formed or directly supervised the work being in
spected. 

11 TEST CONTROL 

Tests required to verify conformance of an item 
to specified requirements and to demonstrate that 
items will perform satisfactorily in service shall be 
planned and executed. Characteristics to be tested 
and test methods to be employed shall be speci
fied. Test results shail be documented and their 
conformance with acceptance criteria shall be 
evaluated. 

Tests required to collect data, such as for siting 
or design input, shall be planned, executed, doc
umented, and evaluated. 

12 CONTROL OF MEASURING AND TEST 
EQUIPMENT 

Tools, gages, instruments, and other measuring 
and test equipment used for activities affecting 
quality shall be controlled and at specified periods 
calibrated and adjusted to maintain accuracy 
within necessary limits. 

13 HANDLING, STORAGE, AND SHIPPING 

Handling, storage, cleaning, packaging, ship
ping, and preservation of items shall be controlled 
to prevent damage or loss and to minimize dete
rioration. 

14 INSPIECTION, TEST, AND. OPERATING 
STATUS 

The status of inspection and test activities shall 
be identified either on the items or in documents 
traceable to the items where it is necessary to as-

' . 
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sure that required inspections and tests are per
formed and to assure that items which have not 
passed the required inspections and tests are not 
inadvertently installed, used, or operated. Status 
shall be maintained through indicators, such as 
physical location and tags, markings, shop travel
ers, stamps, inspection records, or other suitable 
means. The authority for application and removal 
of tags, markings, labels, and stamps shall be spec
ified. Status indicators shall also provide for in
dicating the operating status of systems and 
components of the nuclear facility, such as by tag
ging valves and switches, to prevent inadvertent 
operation. 

15 CONTROL OF NONCONFORMING ITEMS 

Items that do not conform to specified require
ments shall be controlled to prevent inadvertent 
installation or use. Controls shall provide for iden
tification, documentation, evaluation, segregation 
when practical, and disposition of nonconforming 
items, and for notification to affected organiza
tions. 

16 CORRECTIVE ACTION 

Conditions adverse to quality shall be identified 
promptly and corrected as soon as practical. In the 
case of a significant condition adverse to quality, 
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the cause of the condition shall be determined and 
corrective action taken to preclude recurrence. The 
identification, cause, and corrective action for sig
nificant conditions adverse to quality shall be doc
umented and reported to appropriate levels of 
management; follow-up action shall be taken to 
verify implementation of this corrective action. 

17 QUALITY ASSURANCE RECORDS 

Records that furnish documentary evidence of 
quality shall be specified, prepared, and main
tained. Records shall be legible, identifiable, and 
retrievable. Records shall be protected against 
damage, deterioration, or loss. Requirements and 
responsibilities for record transmittal, distribu
tion, retention, maintenance, and disposition shall 
be established and documented. 

18 AUDITS 

Planned and scheduled audits shall be per
formed to verify compliance with all aspects of the 
quality assurance program and to determine its ef
fectiveness. These audits shall be performed in ac
cordance 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. 
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SUPPLEMENT S-1 
TERMS AND DEFINITIONS 

1 GENERAL 

This Supplement contains definitions of certain 
quality-related terms used in this Standard or in 
ANSI/ASME NQA-2. 

2 TERMS AND DEFINITIONS 

Acceptance Criteria. Specified limits placed on 
characteristics of an item, process, or service de
fined in codes, standards, or other requirement 
documents. 

Audit. A planned and documented activity per
formed to determine by investigation, examina
tion, or evaluation of· objective evidence the 
adequacy of and compliance with established pro
cedures, instructions, drawings, and other appli
cable documents, and the effectiveness of 
implementation. An audit should not be confused 
with surveillance or inspection activities per
formed for the sole purpose of process control or 
product acceptance. ...,., 

Certificate of Conformance. A document signed 
or otherwise authenticated by an authorized in
dividual certifying the degree to which items or ser
vices meet specified requirements. 

Certification. The act of determining, verifying, 
and attesting in writing to the qualifications of per
sonnel, processes, procedures, or items in accor
dance with specified requirements. 

Characteristic. Any property or attribute of an 
item, process, or service that is distinct, describ
able, and measurable. 

Commercial Grade Item. An item satisfying (a), 
(b), and (c) below:• 

(a) not subject to design or specification re
quirements that are unique to nuclear facilities; 

(b) used in applications other than nuclear fa
cilities; 

(c) is to be ordered from the manufacturer/sup
plier on the basis of specifications set forth in the 
manufacturer's published product description (for 
example, catalog). 

5 

Condition Adverse to Quality. An all-inclusive 
term used in reference to any of the following: fail
ures, malfunctions, deficiencies, defective items, 
and nonconformances. A significant condition ad
verse to quality is one which, if uncorrected, could 
have a serious effect on safety or operability. 

Corrective Action.Measures taken to rectify con
ditions adverse to quality and, where necessary, to 
preclude repetition. 

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, parameters, bases, 
or other design requirements upon which detailed 
final design is based. 

Design Output. Documents, such as drawings, 
specifications, and other documents, defining 
technical requirements of structures, systems, and 
components. 

Design Process,, Iechnical and management pro
cesses that commence with identification of de
sign input and that lead to and include the issuance 
of design output documents. 

Deviation. A departure from specified require
ments. 

Document. Any written or pictorial information 
describing, defining, specifying, reporting, or cer
tifying activities, requirements, procedures, or re
sults. A document is not considered to be a Quality 
Assurance Record until it satisfies the definition of 
a Quality Assurance Record as defined in this Sup
plement. 

External Audit. An audit of those portions of an
other organization's quality assu ranee program not 
under the direct control or within the organiza
tional structure of the auditing organization. 

Final Design. Approved design output docu
ments and approved changes thereto. 

Guideline. A suggested practice that is not man
datory in programs intended to comply with a stan
dard. The word should denotes a guideline; the 
word shall denotes a requirement. 
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Inspector. A person who performs inspection ac
tivities to verify conformance to specific require
ments. 

Inspection. Examination or measurement to ver
ify whether an item or activity conforms to spec
ified requirements. 

Internal Audit. An audit of those portions of an 
organization's quality assurance program retained 
under its direct control and within its organiza
tional structure. 

Item. An all-inclusive term used in place of any 
of the following: appurtenance, assembly, com
ponent, equipment, material, module, part, struc
ture, subassembly, subsystem, system, or unit. 

Measuring and Test Equipment (M & TE). De
vices or systems used to calibrate, measure, gage, 
test, or inspect in order to control or acquire data 
tp verify conformance to specified requirements. 

Nonconformance. A deficiency in characteristic, 
documentation, or procedure that renders the 
quality of an item or activity unacceptable or in
determinate. 

Objective Evidence. Any documented statement 
of fact, other information, or record, either quan
titative or qualitative, pertaining to the quality of 
an item or activity, based on observations, mea
surements, or tests which can be verified. 

Owner. The person, group, company, agency, or 
corporation who has or will have title to the nuclear 
power plant. 

Procedure. A document that specifies or de
scribes how an activity is to be performed. 

Procurement Document. Purchase requisitions, 
purchase orders, drawings, contracts, specifica
ti_ons, or instructions used to define requirements 
for purchase. 

· Purchaser. The organization responsible for es
tablishment of procurement requirements and for 
issuance, administration, or both, of procurement 
documents. 

Qualification (Personnel). The characteristics or 
abilities gained through education, training, or ex
perience, as measured against established require
ments, such as standards or tests, that qualify an 
individual to perform a required function. 

Qualified Procedures. An approved procedure 
that has been demonstrated to meet the specified 
requirements for its intended purpose. 

Quality Assurance (QA). All those planned and 
systematic actions necessary to provide adequate 
confidence that a structure, system, or component 
will perform satisfactorily in service. 
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Quality Assurance Record. A completed docu
mentthatfurnishes evidence of the quality of items 
and/or activities affecting quality. 

Receiving. Taking delivery of an item at a des
ignated location. 

Repair. The process of restoring a nonconform
ing characteristic to a condition such that the ca
pability of an item to function reliably and safely 
is unimpaired, even though that item still does not 
conform to the original requirement. 

Rework. The process by which an item is made 
to conform to original requirements by comple
tion or correction. 

Right of Access. The right of a Purchaser or des
ignated representative to enter the premises of a 
Supplier for the purpose of inspection, surveil
lance, or quality assurance audit. 

Service. The performance of activities such as de
sign, fabrication, inspection, nondestructive ex
amination, repair, or installation. 

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 accordance with a 
procurement document. An all-inclusive term used 
in place of any of the following: vendor, seller, con
tractor, subcontractor, fabricator, consultant, and 
their subtier levels. 

Surveillance,The act of monitoring or observing 
to verify whether an item or activity conforms to 
specified requirements. 

Testing. An element of verification for the de
termination of the capability of an item to meet 
specified requirements by subjecting the item to 
a set of physical, chemical, environmental, or op
erating conditions. 

Traceability. The ability to trace the history, ap
plication, or location of an item and like items or 
activities by means of recorded identification. 

Use-as-is. A disposition permitted for a noncon
forming item when it can be established that the 
item is satisfactory for its intended use. 

Verification. The act of reviewing, inspecting, 
testing, checking, auditing, or otherwise deter
mining and documenting whether items, pro
cesses, services, or documents conform to 
specified requirements. 

Waiver. Documented authorization to depart 
from specified requirements. 

., 
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SUPPLEMENT lS-1 
SUPPLEMENTARY REQUIREMENTS FOR ORGANIZATION 

1 GENERAL 

This Supplement provides amplified require
ments for organization. It supplements the re
quirements of Basic Requirement 1 of this Standard 
and shall be used in conjunction with that Basic 
Requirement when and to the extent specified by 
the organization invoking this Standard. 

2 RESPONSIBILITY 

2.1 Purpose 

The organizational structure and the responsi
bility assignments shall be such that: 

(a) quality is achieved and maintained by those 
who have been assigned responsibility for per
forming work; and 

(b) quality achievement is verified by persons or 
organizations not directly responsible for perform
ing the work. 

2.2 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 respon
sibility therefor. 

2.3 Nonconforming Items 

Responsibility for the control of further pro
cessing, delivery, installation, or operation of non
conforming items shall be designated in writing. 

3 MULTIPLE ORGANIZATIONS 

3.1 Responsibility 

Where more than one organization is involved 
in the execution of activities covered by this Stan
dard, the responsibility and authority of each 
organization shall be clearly established and doc
umented. 

3.2 Interface C9ntrol 

3.2.1 The extern_al interfaces between organi
zations and the internal interfaces between orga
nizational units, and changes thereto, shall be 
documented. · 

3.2.2 Interface responsibilities shall be defined 
and documented. 
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SUPPLEMENT 2S-1 
SUPPLEMENTARY REQUIREMENTS FOR THE QUALIFICATION OF 

INSPECTION AND TEST PERSONNEL 

1 GENERAL 

This Supplement provides amplified require
ments for the qualification of personnel who per
form inspection and testing to verify conformance 
to specified requirements for the purpose of ac
ceptability. It supplements the requirements of 
Basic Requirement 2 of this Standard and shall be 
used in conjunction with that Basic Requirement 
when and to the extent specified by the organi
zation invoking this Standard. The requirements of 
this Supplement do not apply to the qualification 
of personnel for performance of nondestructive 
examination. 

2 CERTIFICATION 

2.3 Indoctrination 

Provisions shall be made for the indoctrination 
of personnel as to the technical objectives and re
quirements of the applicable codes and standards 
and the quality assu ranee program elements that 
are to be employed. 

2.4 Training . 

The need for a formal training program shall be 
determined, and such training activities shall be 
conducted as required to qualify personnel who 
perform inspections and tests. On-the-job training 
shall also be included in the program, with em
phasis on first-hand experience gained through ac
tual performance of inspections and tests. 

C\! 2.1 Qualification Requirements 

The responsible organizati.on shall designate 
those activities that require qualified inspection 
and test personnel and the minimum require
ments for such personnel. Further, the responsible 
organization shall establish written procedures for 
the qualification of inspection and test personnel 
and for the assurance that only those personnel 
who meet the requirements of this Supplement are 
permitted to perform inspection and test activities. 

When a single inspection or test requires im
plementation by a team or a group, personnel not 
meeting the requirements of this Standard may be 
used in data-taking assignments or in plant or 
equipment operation, provided they are super
vised or overseen by a qualified individual. 

2.2 Personnel Selection 

Personnel selected for performing inspection 
and test activities shall have the experience or 
training commensurate with the scope, complex
ity, or special nature of the activities. 
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2.5 Determh1ation of Initial Capability 

The capabilities of a candidate for certification 
shall be initially determined by a suitable evalua
tion of the candidate's education, experience, 
training, and either test results or capability dem
onstration. 

2.6 Evaluation of Performance 

The job performance of inspection and test per
sonnel shall be reevaluated at periodic intervals 
not to exceed 3 years. Reevaluation shall be_by evi
dence of continued satisfactory performance or re
determination of capability in accordance with the 
requirements of para. 2.5 above. If during this eval
uation or at any other time, it is determined by the 
responsible organization that the capabilities of an 
individual are not in accordance with the qualifi
cation requirements specified for the job, that per
son shall be removed from that activity until such 
time as the required capability has been demon
strated. Any person who has not performed in-
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spection or testing activities in his qualified area 
for a period of 1 year shall be reevaluated by a re
determination of required capability in accor
dance with the requirements of para. 2.5 above. 

2.7 Certificate of Qualification 

The qualification of personnel shall be certified 
in writing in an appropriate form, including the fol
lowing information: 

(a) employer's name; 
(b) identification of person being certified; 
(c) activities certified to perform; 
(d) basis used for certification, which includes 

such factors as: 
(1) education, experience, indoctrination, and 

training 
(2) test results, where applicable 
(3) results of capability demonstration 

(e) results of periodic evaluation; 
( f) results of physical examinations, when re

quired; 

9 

ANSI/ASME NQA-1-1986 EDITION 

(g) signature of employer's designated repre
sentative who is responsible for such certification; 

(h) date of certification and date of certification 
expiration. 

2.8 Physical 

The responsible organization shall identify any 
special physical characteristics needed in the per
formance of each activity, including the need for 
initial and subsequent physical examination. 

3 RECORDS 

3.1 Record Files 

Records of personnel qualification shall be es
tablished and maintained by the employer. These 
records shall include the information required by 
para. 2.7 above. 
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SUPPLEMENT 2S-2 
SUPPLEMENTARY REQUIREMENTS FOR THIE QUALIFICATION OF 

NON DESTRUCTIVE EXAMINATION PERSONNEL 

1 GENERAL 

This Supplement provides amplified require
me-nts for the qualification of personnel who per
form radiographic (RT), magnetic particle (MT), 
ultrasonic (UT), liquid penetrant (PT), eddy current 
(ET), neutron radiographic (NRT), and leak testing 
(LT) [hereinafter referred to as nondestructive 
examination (NOE)] to verify conformance to 
specified requirements. It supplements the re
quirements of Basic Requirement 2 of this Stan
dard and shall be used in con(unction with that 
Basic Requirement when and to the extent speci
fied by the organization invoking this Standard. 

Edition, and its applicable supplements shall apply 
as requirements to NOE personnel covered by this 
Supplement. 

2.2 Program 

The responsible organization shall establish 
written procedures for the control and adminis
tration of NOE personnel training, examination, 
and certification. 

'"-'i 2 CERTIFICATION 

2.1 Applicable Documents 

The American Society of Nondestructive Testing 
Recommended Practice No. SNT-TC-1A, June 1980 
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2.3 Records 

Records of personnel qualification shall be es
tablished and maintained by the employer. 
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SUPPLEMENT 2S-3 
SUPPLEMENTARY REQUIREMENTS FOR THE QUALIFICATION OF QUALITY 

ASSURANCE PROGRAM AUDIT PERSONNEL 

1 GENERAL 

This Supplement provides amplified require
ments for the qualification of an audit team leader, 
henceforth identified as a Lead Auditor, who or
ganizes and directs audits, reports audit findings, 
and evaluates corrective action. This Supplement 
also provides amplified requirements for the qual
ifications of individuals, henceforth referred to as 
Auditors, who participate in an audit, such as tech
nical specialists, management representatives, and 
auditors-in-training. It supplements the require
ments of Basic Requirement 2 of this Standard and 
shall be used in conjunction with that Basic Re
quirement when and to the extent specified by the 
organization invoking this Standard. 

2 QUALIFICATION OF AUDITORS 

2.1 Responsibility of Auditing Organization 

The responsible auditing organization shall es
tablish the audit personnel qualifications and the 
requirements for the use of technical specialists to 
accomplish the auditing of quality assurance pro
grams. Personnel selected for quality assurance 
auditing assignments shall have experience or 
training commensurate with the scope, complex
ity, or special nature of the activities to be audited. 
Auditors shall have, or be given, appropriate train
ing or orientation to develop their competence for 
performing required audits. Competence of per
sonnel for performance of the various auditing 
functions shall be developed by one or more of the 
methods given in (a) through {c) below: 

{a) orientation to provide a working knowledge 
and understanding of this Standard and the au
diting organization's procedures for implement
ing audits and reporting results; 

(b) training programs to provide general and 
specialized training in audit performance. General 
training shall include fundamentals, objectives, 
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characteristics, organization, performance, and re
sults of quality auditing. Specialized training shall 
include methods of examining, questioning, eval
uating, and documenting specific audit items and 
methods of closing out audit findings. 

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

3 QUALIFICATION OF LEAD AUDITORS 

An individual shall meet the requirements of 
paras. 3.1 through 3.4 below prior to being des
ignated a Lead Auditor. 

3.1 Communication Skills 

The prospective Lead Auditor shall have the ca
pability to communicate effectively, both in writ
ing and orally. These skills shall be attested to in 
writing by the Lead Auditor's employer. 

3.2 Training 

Prospective Lead Auditors shall have training to 
the extent necessary to assure their competence in 
auditing skills. Training in the following areas shall 
be given based upon management evaluation of 
the particular needs of each prospective Lead Au-
ditor. . 

3.2.1 Knowledge and understanding of this Stan
dard and other nuclear-related codes, standards, 
regulations, and regulatory guides, as applicable. 

3.2.2 General structure of quality assurance pro-
grams as a whole and applicable elements as de
fined in this Standard. 
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3.2.3 Auditing techniques of examining, ques
tioning, evaluating, and reporting; methods of 
identifying and following up on corrective action 
items; and closing out audit findings. 

3.2.4 Audit planning in the quality-related func
tions for the following activities: design, purchas
ing, fabrication, handling, shipping, storage, 
cleaning, erection, installation, inspection, testing, 
statistics, nondestructive examination, mainte
nance, repair, operation, modification of nuclear 
facilities or associated components, and safety as
pects of the nuclear facility. 

3.2.5 On-the-job training to include applicable 
elements of the audit program. 

3.3 Audit Participation 

The prospective Lead Auditor shall have partic
ipated in a minimum of five (5) quality assurance 
audits within a period of time not to exceed 3 years 
prior to the date of qualificatio,n, one audit of which 
shall be a nuclear quality assurance audit within 
the year prior to his qualification. 

3.4 Examination 

The prospective Lead Auditor shall pass an ex
amination which shall evaluate his comprehension 
of and ability to apply the bod.y of knowledge iden
tified in para. 3.2 above. The test may be oral, writ
ten, practical, or any combination of the three 
types. The development and administration of the 
examination shall be in accordance with Section 5 
of this Supplement. 

4 MAINTENANCE OF QUALIFICATION 

4.1 Maintenance of Proficiency 

Lead Auditors shall maintain their proficiency 
through one or more of the following: regular and 
active participation in the audit process; review and 
study of codes, standards, procedures, instruc
tions, and other documents related to quality 
assurance program and program auditing; or par
ticipation in training program(s). Based on annual 
assessment, management may extend the quali
fication, require retraining, or require requalifi
cation. These evaluations shall be documented. 
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4.2 Requalification 

Lead Auditors who fail to maintain their profi
ciency for a period of 2 years or more shall require 
requalification. Requalification shall include re
training in accordance with the requirements of 
para. 3.2 above, reexamination in accordance with 
para. 3.4 above, and participation as an Auditor in 
at least one nuclear quality assurance audit. 

5 ADMINISTRATION 

5.1 Organizational Responsibility 

Training of auditors shall be the responsibility of 
the employer. The responsible auditing organi
zation shall select and assign personnel who are 
independent of any direct responsibility for per
formanceof the activities which they will audit. The 
Lead Auditor shall, prior to commencing the audit, 
concur that assigned personnel collectively have 
experience or training commensurate with the 
scope, complexity, or special nature of the activ
ities to be audited. 

5.2 Qualification Examination 

The development and administration of the ex
amination for a Lead Auditor required by para. 3.4 
above is the-'responsibility of the employer. The 
employer may delegate this activity to an inde
pendent certifying agency, but shall retain re
sponsibility for conformance of the examination 
and its administration to this Standard. Integrity of 
the examination shall be maintained by the em
ployer or certifying agency through appropriate 
confidentiality of files and, where applicable, proc
toring of examinations. Copies of the objective evi
dence regarding the type(s) and content of the 
examination(s) shall be retained by the employer 
in accordance with the requirements of Section 6 
below. 

6 RECORDS 

6.1 General 

Records of personnel qualifications for Auditors 
and Lead Auditors performing audits shall be es
tablished and maintained by the employer. 
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6.2 Certification of Qualification 

Each Lead Auditor shall be certified by his em
ployer as being qualified to lead audits. This cer
tification shall, as a minimum, document the fol
lowing: 

(a) employer's name: 
(b) Lead Auditor's name; 
(c) date of certification or recertification; 
(d) basis of qualification (i.e., education, expe

rience, communication skills, training, examina
tion, etc.); 

(e) signature of employer's designated repre
sentative who is responsible for such certification. 

6.3 Updating of Lead Auditors' Records 

Records for each Lead Auditor shall be main
tained and updated annually. 

13 
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SUPPLEMENT 2S-4 
SUPPLEMENTARY REQUIREMENTS FOR PERSONNEL INDOCTRINATION AND TRAINING 

1 GENERAL 

This Supplement provides amplified require
ments for the indoctrination and training of per
sonnel performing or managing activities affecting 
quality. It supplements the requirements of Basic 
Requirement 2 of this Standard and shall be used 
in conjunction with that Basic Requirement when 
and to the extent specified by the organization in
voking this Standard. 

2 APPLICABILITY 

This Supplement applies to personnel perform'
ing or managing activities affecting quality. Per
sonnel to be indoctrinated or trained shall be 
identified. The extent of indoctrination and train
ing shall be commensurate with the following: 

(a) the scope, complexity, and nature·of the ac
tivity; and 

(b) the education, experieqs:.e, and proficiency 
of the person. 
Activities affecting quality include designing, pur
chasing, fabricating, handling, shipping, storing, 
cleaning, erecting, installing, inspecting, testing, 
operating, maintaining, repairing, refueling, and 
modifying. 
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3 INDOCTRINATION 

Personnel shall be indoctrinated in the following 
subjects as they relate to a particular function: 

(a) general criteria, including applicable codes, 
standards, and company procedures; 

(b) applicable quality assurance program ele
ments; and 

(c) job responsibilities and authority. 

4 TRAINING 

Training shall be provided, if needed, to: 
(a) achieve initial proficiency; 
(b) maintain proficiency; and 
(c) adapt to changes in technology, methods, or 

job responsibilities. 

5 RECORDs ··· 

Records of the implementation of indoctrination 
and training may take the form of: 

(a) attendance sheets; 
(b) training logs; or 
(c) personnel training records. 
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SU PP LEM ENT 3S-1 
SUPPLEMENTARY REQUIREMENTS FOR DESIGN CONTROL 

1 GENERAL 

This Supplement provides amplified require
ments for design control. It supplements the re
quirements of Basic Requirement 3 of this Standard 
and shall be used in conjunction with that Basic 
Requirement when and to the extent specified by 
the organization invoking this Standard. 

2 DESIGN INPUT 

Applicable design inputs, such as design bases, 
performance requirements, regulatory require- . 
ments, codes, and standards, shall be identified 
and documented, and their selection reviewed and 
approved by the responsible design organization. 
The design input shall be specified and approved 
on a timely basis and to the level of detail necessary 
to permit the design activity to be carried out in a 
correct manner and to provide a consistent basis 
for making design decisions~·-accomplishing de
sign verification measures, and evaluating design 
changes. Changes from approved design inputs, 
including the reason for the changes, shall be iden
tified, approved, documented, and controlled. 

3 DESIGN PROCESS 

The responsible design organization shall pre
scribe and document the design activities on a 
timely basis and 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 be adequate to support facility design, con
struction, and operation. Appropriate quality stan
dards shall be identified and documented, and 
their selection reviewed and approved. 

Changes from specified quality standards, in
cluding the reasons for the changes, shall be iden
tified, approved, documented, and controlled. 
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Design methods, materials, parts, equipment, and 
processes that are essential to the function of the 
structure, system, or component shall be selected 
and reviewed for suitability of application. Appli
cable information derived from experience, as set 
forth in reports or other documentation, shall be 
made available to cognizant design personnel. The 
final design (approved design output documents 
and approved changes thereto) shall: 

(a) be relatable to the design input by docu
mentation in sufficient detail to permit design ver
ification; and · 

(b) identify assemblies and/or components that 
_ are part of the item being designed. When such an 
assembly or component part is a commercial grade 
item that, prior to its installation, is modified or se
lected by special inspection and/or testing to 
requirements that are more restrictive than the 
Supplier's published product description, the com
ponent part shall be represented as different from 
the commercial grade item in a manner traceable 
to a documented definition of the difference. 

3.1 Design Analyses· 

Design analyses shall be performed in a planned, 
controlled, and documented manner. Design anal
ysis documents shall be legible and in a form suit
able for reproduction, filing, and retrieval. They 
shall be sufficiently detailed as to purpose, method, 
assumptions, design input, references, and units 
such that a person technically qualified in the sub
ject can review and understand the analyses and 
verify the adequacy of the resu Its without recourse 
to the originator. Calculations shall be identifiable 
by subject (including structure, system, or com
ponent to which the calculation applies), origi
nator, reviewer, and date; or by other data such 
that the calculations are retrievable. 

(a) Computer programs may be utilized for de
sign analysis without individual verification of the 
program for each application provided: 
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(1) the computer program has been verified to 
show that it produces correct solutions for the en
coded mathematical model within defined limits 
for each parameter employed; and 

(2) the encoded mathematical model has been 
shown to produce a valid solution to the physical 
problem associated with the particular applica
tion. 
Computer programs shall be controlled to assure 
that changes are documented and approved by au
thorized personnel. Where changes to previously 
verified computer programs are made, verification 
shall be required for the change, including eval
uation of the effects of these changes on (1) and (2) 
above. 

(b) Documentation of design analyses shall in
clude (1) through (6) below: 

(7) definition of the objective of the analyses; 
(2) definition of design inputs and their 

sources; 
(3) results of literature searches or other ap

plicable background data; 
(4) identification of assumptions and indica

tion of those that must be verified as the design 
proceeds; 

(5) identification of any computer calculation, 
including computer type, computer program (e.g., 
name), revision identification, inputs, outputs, evi
dence of or reference to computer program veri
fication, and the bases (or reference thereto) 
supporting application of the computer program 
to the specific physical problem; 

(6) review and approval. 

4 DESIGN VERIFICATION 

Design control measures shall be applied to ver
ify the adequacy of design, such as by one or more 
of the following: the performance of design re
views, the use of alternate calculations, or the per
formance of qualification tests. The responsible 
design organization shall identify and document 
the particular design verification method(s) used. 
The results of design verification shall be clearly 
documented with the identification of the verifier 
clearly indicated. Design verification shall be per
formed by any competent individual(s) or group(s) 
other than those who performed the original de
sign but who may be from the same organization. 
This verification may be performed by the origi
nator's supervisor, provided the supervisor did not 
specify a singular design approach or rule out cer
tain design considerations and did not establish 
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the design inputs used in the design or, provided 
the supervisor is the only individual in the orga
nization competent to perform the verification. 
Cursory supervisory reviews do not satisfy the in
tent of this Standard. · 

Verification shall be performed in a timely man
ner. Design verification, for the level of design ac
tivity accomplished, shall be performed prior to 
release for procurement, manufacture, construc
tion, or release to another organization for use in 
other design activities except in those cases where 
this timing cannot be met, such as when insuffi
cient data exist. In those cases, the unverified por
tion of the design shall be identified and controlled. 
In all cases the design verification shall be com
pleted prior to relying upon the component, sys
tem, or structure to perform its function. 

4.1 Extent of Design Verification 

The extent of the design verification required is 
a function of the importance to the safety of the 
item under consideration, the complexity of the 
design, the degree of standardization, the state of 
the art, and the similarity with previously proven 
designs. Where the design has been subjected to 
a verification process in accordance with this Stan
dard, the verification process need not be dupli
cated for identical designs. However, the 
applicability of standardized or previously proven 
designs, with respect to meeting pertinent design 
inputs, shall be. verified for each application. 
Known problems affecting the standard or previ
ously proven designs and their effects on otherfea
tures shall be considered. The original design and 
associated verification measures shall be ade
quately documented and referenced in the files of 
subsequent application of the design. 

Where changes to previously verified designs 
have been made, design verification shall be re
quired for the changes, including evaluation of the 
effects of those changes on the overall design and 
on any design analyses upon which the design is 
based that are affected by the change to previously 
verified design. 

4.2 Methods 

Acceptable verification methods include, but are 
not limited to, any one or a combination of the fol
lowing: design reviews, alternate calculations, and 
qualification testing. 

\ 
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4.2.1 Design Reviews. These are critical reviews 
to provide assu ranee that the final design is correct 
and satisfactory. Where applicable, (a) through (f) 
below shall be addressed. 

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

design activity adequately described and reason
able? Where necessary, are the assumptions iden
tified for subsequent reverifications when the 
detailed design activities are completed? 

(c) Was an appropriate design method used? 
(d) Were the design inputs correctly incorpo

rated into the design? 
(e) Is the design output reasonable compared 

to design inputs? __ 
(f) Are the necessary design input and verifi

cation requirements for interfacing organizations 
specified in the design documents or in supporting 
procedures or instructions? 

4.2.2 Alternate Calculations. These are cal cu la
tions or analyses that are made with alternate 
methods to verify correctness of the original cal
culations or analyses. The appropriateness of as
sumptions, input data ·used, and the computer 
program or other calculation method used shall 
also be reviewed. 

4.2.3 Qualification Tests. Where design ade
quacy is to be verified by qualifica:ion t~sts, the 
tests shall be identified. The test conf1gurat1on shall 
be clearly defined and documeY1ted. Testing shall 
demonstrate adequacy of performance under con
ditions that simulate the most adverse design con
ditions. Operating modes and environmen~al 
conditions in which the item must perform satis
factorily shall be considered in determinin? t_he 
most adverse conditions. Where the test 1s in
tended to verify only specific design features, the 
other features of the design shall be verified by 
other means. Test results shall be documented and 
evaluated by the responsible design organization 
to assure that test requirements have been met. 

If qualification testing indicates that modifica
tions to the item are necessary to obtain acceptable 
performance, the modification shall be docu
mented and the item modified and retested or oth
erwise verified to assure satisfactory performance. 
When tests are being performed on models or 
mockups, scaling laws shall be established and ver
ified. The results of model test work shall be_sub
ject to error analysis, where applicable, prior to use 
in final design work. 
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5 CHANGE CONTROL 

Changes to final designs, field changes, modi
fications to operating facilities, and nonconform
ing items dispositioned use-as-is or repair shall be 
justified and subject to design control measures 
commensurate with those applied to the original 
design. These measures shall include assurance 
that the design analyses for the structure, system, 
or component are still valid. Changes shall be ap
proved by the same affected groups or org~n_iza
tions which reviewed and approved the original· 
design documents; except where an organization 
which originally was responsible for approving a 
particular design document is no longer respon
sible, then the Owner or his designee shall des
ignate a new responsible organization which could 
be the Owner's engineering organization. The des
ignated organization shall have demo~strated 
competence in the specific design area of interest 
and have an adequate understanding of the re
quirements and inten! of the original design. 

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. 

6 INTERFACE CONTROL 

Design interfaces shall be identified an~ con
trolled and the design efforts shall be coordinated 
among the participating organizations. Interface 
controls shall include the assignment of respon
sibility and the establishment of procedures am_ong 
participating design organizations for the review, 
approval, release, distribution, and revision of doc
uments involving design interfaces. 

Design information transmitted across inter
faces shall be documented and controlled. Trans
mittals shall identify the status of the design 
information or document provided and, where 
necessary, identify incomplete items which re
quire further evaluation, review, or ~ppro~al. 
Where it is necessary to initially transmit design 
information orally or by other informal means, the 
transmittal shall be confirmed promptly by a con
trolled document. 

7 DOCUMENTATION AND RECORDS 

Design, documentation and records, ~hich p~~
vide evidence that the design and design verifi
cation processes we.re performed in accordance 

--
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with the requirements of this Standard, shall be 
collected, stored, and maintained in accordance 
with documented procedures. 

The documentation shall include not only final 
design documents, such as drawings and specifi
cations, and revisions thereto but also docu
mentation which identifies the important steps, 
including sources of design inputs that support the 
final design. 
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SUPPLEMENT 4S-1 
SUPPLEMENTARY REQUIREMENTS FOR PROCUREMENT DOCUMENT CONTROL 

1 GENERAL 

This Supplement provides amplified require
ments for procurement document control. It sup
plements the requirements of Basic Requirement 
4 of this Standard and shall be used in conjunction 
with that Basic Requirement when and to the ex
tent specified by the organization invoking this 
Standard. 

2 CONTENT OF THE PROCUREMENT 
DOCUMENTS 

Procurement documents issued at all tiers of 
procurement shall include provisions for the fol
lowing, as deemed necessary by the Purchaser. 

2.1 Scope of Work 

A statement of the scope of the work to be per
formed by the Supplier shall be int he procurement 
documents. 

2.2 Technical Requirements 

Technical requirements shall be specified in the 
procurement documents. Where necessary, these 
requirements shall be specified by reference to 
specific drawings, specifications, codes, stan
dards, regulations, procedures, or instructions, in
cluding revisions thereto that describe the items 
or services to be furnished. The procurement doc
uments shall provide for identification of test, in
spection, and acceptance requirements of the 
Purchaser for monitoring and evaluating the Sup
plier's performance. 

2.3 Quality Assurance Program Requirements 

Procurement documents shall require that the 
Supplier have a documented quality assur.ance · 
program that implements portions or all of the re-
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quirements of this Standard. The extent of the pro
gram required shall depend upon the type and use 
of the item or service being procured. The pro
curement documents shall require the Supplier to 
incorporate appropriate quality assurance pro
gram requirements in subtier procurement doc
uments. 

2.4 Right of Access 

At each tier of a procurement, the procurement 
documents shall provide for access to the Sup
pli'er's plant faciiities and records for inspection or 

_audit by the Purchaser, his designated represen
tative, and/or other parties authorized by the Pur
chaser. 

2.5 Documentation Requirements 

The procurement documents at all tiers shall 
identify the do.cumentation required to be sub
mitted for information, review, or approval by the 
Purchaser. The time of submittal shall also be es
tablished. When the_ Purchaser requires the Sup
plier to maintain speclfic quality assurance records, 
the retention times and disposition requirements 
shall be prescribed. 

2.6 Nonconformances 

The procurement documents shall include Pur
chaser's requirements for reporting and approving 
disposition of nonconformances. 

2.7 Spare and Replacement Parts 

The procurement documents shall require the 
identification· of appropriate spare and replace
ment parts or assemblies and the appropriate de
lineation of the technical and quality assurance 
related data required for ordering these parts or 
assemblies. 
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3 PROCUREMENT DOCUMENT REVIEW 

A review of the procurement documents and 
changes thereto shall be made to assure that doc
uments transmitted to the prospective Supplier(s) 
include appropriate provisions to assure that items 
or services will meet the specified requirements. 

Reviews shall be performed and documented to 
provide objective evidence of satisfactory accom
plishment of such review prior to contract award. 

Changes made as a result of the bid evaluations 
or precontract negotiations shall be incorporated 
into the procurement documents. The review of 
such changes and their effects shall be completed 
prior to contract award. This review shall include 
the following considerations: 

(a) appropriate requirements specified in Sec
tion 2 of this Supplement; 

(b) determination of any additional or modified 
design criteria; 
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(c) analysis of exceptions or changes requested 
or specified by the Supplier and determination of 
the effects such changes may have on the intent of 
the procurement documents or quality of the item 
or service to be furnished. 

Reviews required by this Section shall be per
formed by personnel who have access to pertinent 
information and who have an adequate under
standing of the requirements and intent of the pro
curement documents. 

4 PROCUREMENT DOCUMENT CHANGES 

Procurement document changes shall be sub
ject to the same degree of control as utilized in the 
preparation of the original documents. 
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SUPPLEMENT 6S-1 
SUPPLEMENTARY· REQUIREMENTS FOR DOCUMENT CONTROL 

1 GENERAL 

This Supplement provides amplified require
ments for a document control system. It supple
ments the requirements of Basic Requirement 6 of 
this Standard and shall be used in conjunction with 
that Basic Requirement when and to the extent 
specified by the organization invoking this Stan
dard. 

The documents which shall be cor:itrolled in ac
cordance with this Supplement are only those doc
uments which specify quality· requirements or 
prescribe activities affecting _guality such c3:s in
structions, procedures, and drawings. 

The term document control used throughout this 
Supplement is defined as the act of assuring that 
documents are reviewed for adequacy, approved 
for release by authorized personnel, and distrib
uted to and used at the location where the pre
scribed activity is performed. 

2 DOCUMENT PREPARATION, REVIEW, 
APPROVAL, AND ISSUANCE 

The control ·system shall be documented and 
shall provide for (a) through (c) below: 

(a) identification of documents to be controlled 
and their specified distribution; 

(b) identification of assignment of responsibility 
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for preparing, reviewing, approving, and issuing 
documents; 

(c) review of documents for adequacy, com
pleteness, and correctness prior to approval and 
issuance. 

3 DOCUMENT CHANGES 

3. 1 Major Changes 

Changes to documents, other than those de
fined as minor chanffes in para. 3.2 below, are con
sidered as majqr changes and shall be reviewed 
and approved by the same organizations that per-

-formed the original review and approval unless 
other organizations are specifically designated. The 
reviewing organization shall have access to per
tinent background data or information upon which 
to base their approval. 

3.2 Minor Changes. 

Minor changes to documents, such as incon
sequential editoi-ial·corrections, shall not require 
that the revised documents receive the same re
view and approvaras 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 au
thorize such a decision shall be clearly delineated. 
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SUPPLEMENT 7S-1 
SUPPLEMENTARY REQUIREMENTS FOR CONTROL OF PURCHASED ITEMS AND SERVICES 

1 GENERAL 

This Supplement provides amplified require
ments for control of purchased items and ser
vices. It supplements the requirements of Basic Re
quirement 7 of this Standard and shall be used in 
conjunction with that Basic Requirement when and 
to the extent specified by the organization invok
ing this Standard. This Supplement includes re
quirements for source selection, bid evaluation, 
Supplier performance evaluation, and verification 
of conformance. · 

2 PROCUREMENT PLANNING 

Procurement activities shall be planned and doc
umented to assure a systematic approach to the 
procurement process. Prncu rement planning shall 
result in the documented identification of pro
curement methods and organj.zational responsi
bilities. 

Planning shall determine the following: 
(a) what is to be accomplished; 
(b) who is to accomplish it; 
(c) how it is to be accomplished; 
(d) when it is to be accomplished. 
Planning shall be accomplished as early as prac

ticable, and no later than at the start of those pro
curement activities which are required to be 
controlled, to assure interface compatibility and a 
uniform approach to the procurement process. 

Planning shall result in the documented iden
tification of methods to be used in procurement 
activities, sequence of actions and milestones in
dicating the completion of these activities, and the 
preparation of applicable procedures prior to the 
initiation of each individual activity listed below. 
Planning shall provide for the integration of (a) 
through (i) below: 

(a) procurement document preparation; re
view, and change control; 
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(b) selection of procurement sources; 
(c) bid evaluation and award; 
(d) Purchaser control of Supplier performance; 
(e) verification (surveillance, inspection, or au-

dit) activities by Purchaser, including notification 
for hold and witness points; 

( f) control of nonconformances; 
(g) correcti;e actio.n; 
(h) acceptance of item or service; 
(i) quality assurance records. 

3 SUPPLIER SELECTION 

3.1 Source Evaluation and Selection 

The selection of Suppliers shall be based on eval
uation of their capability to provide items or ser
vices in accordance with the requirements of the 
procurement d0cuments prior to award of con
tract. 

Procurement soufre evaluation and selection 
measures shall be implemented by the Purchaser 
and shall provide for identification of the Pur
chaser's organizational responsibilities for deter
mining Supplier capability. 

Measures for evaluation and selection of pro
curement sources, and the results therefrom, shall 
be documented and shall include one or more of 
(a) through (c) below: 

(a) evaluation of the Supplier's history of pro
viding an identical or similar product which per
forms satisfactorily in actual use. The Supplier's 
history shall reflect current capability. 

(b) Supplier's current quality records supported 
by documented qualitative and quantitative infor
mation which can be objectively evaluated; 

(c) Supplier's technical and quality capability as 
determined by a direct evaluation of his facilities 
and personnel and the implementation of his qual
ity assurance program. 
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4 BID EVALUATION 

Bid evaluation shall determine the extent of con
formance to the procurement documents. This 
evaluation shall be performed by individuals or or
ganizations designated to evaluate the following 
subjects, as applicable to the type of procurement: 

(a) technical considerations 
(b) quality assurance requirP.ments 
(c) Supplier's personnel 
(d) Supplier's production capability 
(e) Supplier's past performance 
(f) alternates 
(g) exceptions 
Prior to the award of the contract, the Purchaser 

. shall resolve or obtain commitments to resolve un
acceptable quality conditions resulting from the 
bid evaluation. 

5 SUPPLIER PERFORMAr-.lCE EVALUATION 

The Purchaser of items and services shall estab
lish measures to interface with the Supplier and to 
verify Supplier's performance as deemed neces
sary by the Purchaser. The measures shall include 
(a) through (f) below: 

(a) establishing an understanding between 
Purchaser and Supplier of the provisions and spec
ifications of the procurement documents; 

(b) requiring the Supplier to identify planning 
techniques and processes to be utilized in fulfilling 
procurement document requirements; 

(c) reviewing Supplier documents which are 
generated or processed during activities fulfilling 
procurement requirements; 

(d) identifying and processing necessary 
change information; 

(e) establishing method of document infor
mation exchange between Purchaser and Sup
plier; 

(f) establishing the extent of source surveil
lance and inspection activities. 

These verification activities shall be conducted 
as early as practicable. The Purchaser's verification 
activities, however, shall not relieve the Supplier 
of his responsibilities for verification of quality 
achievement. 

5.1 Extent of Activities 

The extent of verification activities, including 
planning, shall be a function of the relative im
portance, complexity, and quantity of the item or 
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services procured and the Supplier's quality per
formance. Verification activities shall be accom
plished by qualified personnel assigned to check, 
inspect, audit, or witness the activities of Sup
pliers. 

5.2 Records 

Activities performed to verify conformance to 
requirements of procurement documents shall be 
recorded. Source surveillances and inspections, 
audits, receiving inspections, nonconformances, 
dispositions, waivers, and corrective actions shall 
be documented. 

The Purchaser shall assure that his documen
tation is evaluated to determine the Supplier's 
quality assurance program effectiveness. 

6 CONTROL OF SUPPLIER GENERATED 
DOCUMENTS 

Supplier generated documents shall be con
trolled, handled, and approved in accordance 
with established methods. Means shall be imple
mented to assure that the submittal of these doc
uments is accomplished in accordance with the 
procurement document requirements. These 
measures shall provide for the acquisition, pro
cessing, and recorded evaluation of technical, in
spection, and test data against acceptance criteria. 

7 CONTROL OF CHANGES IN ITEMS OR 
SERVICES 

The Purchaser and Supplier shall assure that 
measures to control changes in procurement doc
uments are established, implemented, and docu
mented and are in accordance with this Standard. 

8 ACCEPTANCE OF ITEM OR SERVICE 

8.1 General 

Methods shall be established for the acceptance 
of an item or service being furnished by the Sup
plier. Prior to offering the item or service for ac
ceptance, the Supplier shall verify that the item or 
service being furnished complies with the pro
curementrequirements. Where required by code, 
regulation, or contract requirement, documentary 
evidence that items conform to procurement doc
uments shall be available at the nuclear facility site 
prior to installation or use. 
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8.2 Methods of Acceptance 

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

8.2.1 Certificate of Conformance. When a Certif
icate of Conformance is used, the minimum cri
teria. of (a) through (f) below shall be met. 

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

(b) The certificate shall identify the specific 
procurement requirements met by the purchased 
material or equipment, such as codes, standards, 
and other specifications. This may be accom
plished by including a list of the specific require
ments or by providing, on-site, a .copy of the 
purchase order and the proc'Li rement specifica
tions or drawings, together with a s.uitable certif
icate. The procurement requirements identified 
shall include any approved changes, waivers,or de
viations applicable to the subject material or equip
ment. 

(c) The certificate shall identify any procure
ment requirements that have not been met, to
gether with an explanation and the means for 
resolving the nonconformances. 

(d) The certificate shall be signed or otherwise 
authenticated by a person who is responsible for 
this quality assurance functiorrand whose func
tion and position are described in the Purchaser's 
or Supplier's quality assurance program. 

(e) The certification system, including the pro
cedures to be followed in filling out a certificate 
and the administrative procedures for review and 
approval of the certificates, shall be described in 
the Purchaser's or Supplier's quaiity assurance 
program. 

( f) Means shall be provided to verify the valid
ity of Supplier certificates and the effectiveness of 
the certification system, such as during the per
formance of audits of the Supplier or independent 
inspection or test of the items .. Such verification 
shall be conducted by the Purchaser at intervals 
commensurate with the Supplier's past quality per
formance. 

8.2.2 Source Verification. When source verifica
tion is used, it shall be performed at intervals con
sistent with the importance and complexity of the 
item or service, and it shall be implemented to 
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monitor, witness, or observe activities. Source ver
ification shall be implemented in accordance with 
plans to perform inspections, examinations, or 
tests at predetermined points. Upon Purchaser ac
·ceptance of source verification, documented evi
dence of acceptance shall be furnished to the 
receiving destination of the item, to the Purchaser, 
and to the Supplier. 

8.2.3 Receiving Inspection. When rece1v1ng in
spection is used, purchased items shall be in
spected as necessary to verify conformance to 
specified requirements, taking into account source 
verification and audit activities and the demon
strated quality performance of the Supplier. 
Receiving inspection shall be performed in 
accordance with established procedures and in
spection instructions, to verify by objective evi
dence such features as proper configuration; 
identification; dimensional, physical, and other 
characteristics; freedom from shipping damage; 
and cleanness. Receiving inspection shall be co
ordinated with review of Supplier documentation 
when procureme.nt documents require such doc
umentation to be furnished prior to receiving in
spection. 

8.2.4 Post-Installation Testing. When post-instal
lation testing is used, post-installation test require
m_ents and acceptan~e documentation shall be 
mutually established by the Purchaser and Sup
plier. 

8.3 Acceptance of Services Only 
:'·.•~ ' 

In certain cases involving procurement of ser
vices only, such as third party inspection; engi
neering and consulting services; and installation, 
repair, overhaul, or maintenance work, the Pur
chaser shall accept the service by any or all of the 
following methods: 

(a) technical verification of data produced; 
(b) surveillance and/or audit of the activity; 
(c) review of objective evidence for confor

mance to the procurement document require
ments such as certifications, stress reports, etc. 

9 CONTROL OF SUPPLIER 
NONCONFORMANCES 

The Purchaser and Supplier shall establish and 
document methods for disposition of items and 

- - -- .... ____ .._. ---
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services that do not meet procurement documen
tation requirements. 

These methods shall contain provision for (a) 
through (e) below: 

(a) evaluation of nonconforming items; 
(b) submittal of non conformance notice to Pur

chaser by Supplier as directed by the Purchaser. 
These submittals shall include· Supplier-recom
mended disposition (e.g., use-as-is or repair) and 
technical justification. Nonconformances to 
the procurement requirements or Purchaser-ap
proved documents, which consist of one or more 
of the following, shall be submitted to the Pur
chaser for approval of the recommended dispo
sition: 

(7) technical or material requirement is vio
lated; 

(2) requirement in Supplier documents, 
which has been approved by the Purchaser, is 
violated; 

(3) nonconformance cannot be corrected by 
continuation of the original n:,anufacturing pro
cess or by rework; 

(4) the item does not corform to the original 
requirement even though the item can be restored 
to a condition such that the capability of the item 
to function is unimpaired; 

(c) Purchaser disposition of Supplier recom
mendation; 

(d) verification of the implementation of the dis
position; 

(e) maintenance of records of Supplier-submit
ted nonconformances. 
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10 COMMERCIAL GRADE ITEMS 

Where the design utilizes commercial grade 
items, the following requirements are an accept
able alternate to other requirements of this Sup
plement, except as noted in (b) below and the 
requirements of Supplement 45-1. 

(a) The commercial grade item is identified in 
an approved design output document. An alter
nate commercial grade item may be applied, pro
vided the cognizant design organization provides 
verification that the alternate commercial grade 
item will perform the intended function and will 
meet design requirements applicable to both the 
replaced item and its application. 

(b) Source evaluation and selection, where de
termined necessary by the Purchaser based on 
complexity and importance to safety, shall .be in 
accordance with para. 3.1 of this Supplement. 

(c) Commercial grade items shall be identified 
in the purchase order by the manufacturer's pub
lished product description (for example, catalog 
number). ,.,,..,. 

(d) After receipt of a commercial grade item, the 
Purchaser shall· determine that: 

(1) damage was not sustained during ship
ment; 

(2) the item received was the item ordered; 
(3) inspection and/or testing is accomplished, 

as required by the Purchaser, to assure confor
mance with the manufacturer's published require

. ments; 
(4) documentation, as applicable to the item, 

was received -,'i'nd is acceptable. 
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SUPPLEMENT 8S-1 
SUPPLEMENTARY REQUIREMENTS FOR IDENTIFICATION AND CONTROL OF ITEMS 

1 GENERAL 

This Supplement provides amplified require
ments for identification and control of items. It 
supplements the requirements of Basic Require
ment 8 of this Standard and shall be used in con
junction with that Basic Requirement when and to 
the extent specified by the organization invoking 
this Standard. 

2 IDENTIFICATION METHODS 

2.1 Item Identification 

Items of production (batch, lot, component, part) 
shall be identified from the initial receipt and fab
rication of the items up to and including installa
tion and use. This identification shall relate an item 
to an applicable design or other pertinent speci
fying document. 

2.2 Physical Identification 

Physical identification shall be used to the max
imum extent possible. Where physical identifica
tion on the item is either impractical or insufficient, 
physical separation, procedural control, or other 
appropriate means shall be employed. 

2.3 Markings 

Identification markings, when used, shall be ap
plied using materials and methods which provide 
a clear and legible identification and do not det
rimentally affect the function or service life of the 
item. Markings shall be transferred to each part of 
an identified item when subdivided and shall not 
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be obliterated or hidden by surface treatment or 
coatings unless other means of identification are 
substituted. 

3 SPECIFIC REQUIREMENTS 

3.1 Identification and Traceability of Items 

When specified by codes, standards, or speci
fications that include specific identification or 
traceability requirements (such as identification or 
traceability of the item to applicable specification 
and grade of material; heat, batch, lot, part, or se
rial number; or specified inspection, test, or other 
records), the program shall be designed to provide 
such identification and traceability control. 

3.2 Limited Life Items 

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

3.3 Maintaining Identification of Stored Items 

Provisions shall be made for the control of item 
identification consistent with the planned dura
tion and conditions of storage, such as: 

(7) provisions for maintenance or replace
ment of markings and identification records due 
to damage during handling or aging; 

(2) protection of identifications on items sub
ject to excessive deterioration due to environ
mental exposure; 

(3) provisions for updating existing plant rec
ords. 

t 
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SUPPLEMENT 9S-1 
SUPPLEMENTARY REQUIREMENTS FOR CONTROL OF PROCESSES 

1 GENERAL 

This Supplement provides amplified require
ments for control of processes. It supplements the 
requirements of Basic Requirement 9 of this Stan
dard and shall be used in conjunction with that 
Basic Requirement when and to the extent speci
fied by the organizat_ion invoking this Standard. 

2 PROCESS CONTROL 

Processes shall be controlled by instructions, 
procedures, drawings, checklists, travelers, or 
other appropriate means. These means shall as
sure that process parameters are controlled and 
that specified environmental conditions are main
tained. 

3 SPECIAL PROCESSES 

Each special process shalroe performed in ac
cordance with appropriate instructions which in
clude or reference procedure, personnel, and 
equipment qualification requirements. 

3.1 Responsibility 

It is the responsibility of the organization per
forming the special process to adhere to the ap
proved procedures and processes. 
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3.1.1 Qualification of personnel, procedures, 
and equipment shall comply with specified re
quirements. 

3.1.2 Conditions necessary for accomplishment 
of the process shall be included in procedures or 
instructions. These conditions shall include proper 
equipment, controlled parameters of the process, 
and calibration requirements. 

3.2 Acceptance Crjt~ria 

The requirements of applicable codes and stan
dards, including acceptance criteria for the 
process, shall be specified or referenced in the pro
cedures or instructions. 

3.3 Records 

Records shall be maintained as appropriate for 
the currently qualified personnel, processes, and 
equipment qf.J,~ach special process. 

3.4 Special Requirements 

For special pro'i:esses not covered by existing 
codes and standards or where quality require
ments specified for an item exceed those of exist
ing codes or standards, the necessary requirements 
for qualifications of personnel, procedures, or 
equipment shall be specified or referenced in the 
procedures or instructions. 
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SUPPLEMENT lOS-1 
SUPPLEMENTARY REQUIREMENTS FOR INSPECTION 

1 GENERAL 

This Supplement provides amplified require
ments for inspection of items and activities. It sup
plements the requirements of Basic Requirement 
10ofthis Standard and shall be.used in conjunction 
with that Basic Requirement when and to the ex
tent specified by the organization invoking this 
Standard. 

2 PERSONNEL 

2.1 Reporting lndepende!lce 

Inspection personnel shall not report directly to 
the immediate supervisors who are responsible for 
performing the work being inspected. 

2.2 Qualification 

Each person who verifies conformance of work 
activities for purposes of acceptance shall be qual
ified to perform the assigned inspection task. 

Inspections by persons during on-the-job train
ing for qualification shall be performed under the 
direct observation and supervision of a qualified 
person and verification of conformance shall be by 
the qualified person until certification is achieved. 

3 INSPECTION HOLD POINTS 

If mandatory inspection hold points are required 
beyond which work shall not proceed without the · 
specific consent of the designated representative, 
the specific hold points shall be indicated in ap
propriate documents. Consent to waive specified 
hold points shall be recorded prior to continuation 
of work beyond the designated hold point. 
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4 INSPECTION PLANNING 

4.1 Planning 

Planning for inspection activities shall be ac
complished and documented. The documentation 
shall identify characteristics, methods, and ac
ceptance criteria, and shall provide for recording 
objective evidence of inspection results. 

4.2 Sampling 

Where a sample is us~d to verify acceptability of 
a group of items, the sampling procedure shall be 
based on recognized standard practices. 

5 IN-PROCESS INSPECTION 

5.1 Inspection 

Inspection of items in-process or under con
struction shall be··performed for work activities 
where necessary to verify quality. If inspection of 
processed items is impossible or disadvantageous, 
indirect control by monitoring of processing meth
ods, equipment, and personnel shall be provided. 

Both inspection and process monitoring shall be 
provided when control is inadequate without both. 

5.2 Combined Inspection and Monitoring 

5.2.1 A combination of inspection and process 
monitoring methods, when used, shall be per
formed in a systematic manner to assure thatthe 
specified requirements for control of the process 
and quality of the item are being achieved through-: 
out the duration of the process. 

5.2.2 Controls, where required, shall be estab
lished and documented for the coordination and 
sequencing of these activities at established in
spection points during successive stages of the 
conducted process or construction. 
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6 FINAL INSPECTIONS 

6.1 Resolution of Nonconformances 

Final inspections shall include a records review 
of the results and resolution of nonconformances 
identified by prior inspections. The final inspec
tion shall be planned to arrive at a conclusion re
garding conformance of the item to specified 
requirements. 

6.2 Inspection Requirements 

Completed items shall be inspected for com
pleteness, markings, calibration, adjustments, 
protection from damage, or other characteristics 
as required to verify the quality and conformances 
of the item to specified requirements. Quality rec
ords shall be examined for adequacy and com
pleteness if not previously so examined. 

6.3 Acceptance 

The acceptance of the item shall be documented 
and approved by authorize~. personnel. 

6.4 Modifications, Repairs, or Replacements 

Modifications, repairs, or replacements of items 
performed subsequent to final inspection shall re
quire reinspection or retest, as appropriate, to ver
ify acceptability. 

< ; 

29 

ANSI/ASME NQA-1-1986 EDITION 

7 INSERVICE INSPECTION 

7 .1 Planning and Performance 

Required inservice inspection or surveillance 
of structures, systems, or components shall be 
planned and executed by or for the organization 
responsible for operation. 

7.2 Methods 

Inspection methods shall be established and ex
ecuted to verify that the characteristics of an item 
continue to remain within specified limits. In
spection methods shall include evaluations of per
formance capability of essential emergency and 
safety systems and equipment, verification of cal
ibration and integrity of instruments and instru
ment systems, and verification of maintenance, as 
appropriate. 

8 RECORDS 

Records shall, as a minimum, identify(a) through 
(f) below: 

(a) item inspected 
(b) date of inspection 
(c) inspector 
(d) type of observation 
(e) results or acceptability 
( f) reference to information on action taken in 

connection with nonconformances 

' ~ 
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SUPPLEMENT 11S-1 
SUPPLEMENTARY REQUIREMENTS FOR TEST CONTROL 

1 GENERAL 

This Supplement provides amplified require
ments for test control. It supplements the require
ments of Basic Requirement 11 of this Standard and 
shall be used in conjunction with that Basic Re
quirement when and to the extent specified by the 
organization invoking this Standard. 

2 TEST REQUIREMENTS 

Test requirements and acceptance criteria shall 
be provided or approved by the organization re
sponsible for the design of the item to be tested 
unless otherwise designated. Required tests, in
cluding, as appropriate, prototype qualification 
tests, production tests, proof tests prior to instal
lation, construction tests, pre-operational tests, 
and operational tests shall be controlled. Test re
quirements and acceptance criteria shall be based 
upon specified requirements· cbntained in appli
cable design or other pertinent technical docu
ments. 

3 TEST PROCEDURES 

Tests procedures shall include or reference test 
objectives and provisions for assuring that pre
requisites for the given test have been met, that 
adequate instrumentation is available and used, 
that necessary monitoring is performed, and that 
suitable environmental conditions are maintained. 
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Prerequisites shall include the following, as ap
plicable: calibrated instrumentation, appropriate 
equipment, trained personnel, condition of test 
equipment and the item to be tested, suitable en
vironmental conditions, and provisions for data ac
quisition. 

In lieu of specially prepared written test pro
cedures, appropriate sections of related docu
ments, such as ASTM methods, Supplier manuals, 
equipment maintenance instructions, or approved 
drawings or travelers-with acceptance criteria, can 
be used. Such documents shall include adequate 
instructions to assure the required quality of work. 

4 TEST RESULTS 

Test results shall be documented and evaluated 
by a responsible authority to assure that test re
quirements have been satisfied. 

5 TEST RECORDS 

Test records shall, as a minimum, identify (a) 
through (g) below: 

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

tions noted 
(g) person evaluating test results 
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SUPPLEMENT 12S-1 
SUPPLEMENTARY REQUIREMENTS FOR CONTROL OF MEASURING AND TEST EQUIPMENT 

1 GENERAL 

This Supplement provides amplified require
ments for control of measuring and test equip
ment. It supplements the requirements of Basic 
Requirement 12 of this Standard and shall be used 
in conjunction with that Basic Requirement when 
and to the extent specified by the organization in
voking this Standard. 

2 SELECTION 

Selection of measuring ar;id test equipment shall 
be controlled to assure that such items are of 
proper type, range, accuracy, and tolerance to ac
complish the function of determining conform
ance to specified requirements. 

3 CALIBRATION AND CONTROL 

3.1 Calibration 

Measuring and test equipment shall be cali
brated, adjusted, and maintairied at prescribed in
tervals or, prior to use, against certified equipment 
having known valid relationships to nationally rec
ognized standards. If no nationally recognized 
standards exist, the bases for calibration shall be 
documented. 

3.2 Control 

The method and interval of calibration for each 
item shall be defined, based on the type of equip-
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ment stability characteristics, required accuracy, 
intended use, and other conditions affecting mea
surement control. When n;ieasuring and test 
equipment is found to be out of calibration, an 
evaluation shall be made and documented of the 
validity of previous inspection or test results and 
of the acceptability of items previously inspected 
or tested. Out-of-calibration devices shall be tagged 
or segregated and not used until they have been 
recalibrated. If any measuring or test equipment 
is consistently found to be out of calibration, it shall 
be repaired or repiaced. A calibration shall be per
formed when the accuracy of the equipment is sus
pect. 

3.3 Commercial Devices 

Calibration and control measures may not be re
quired for rulers, tape measures, levels, and other 
such devices, if normal commercial equipment 
provides ad_~_guate accuracy. 

4 HANDLING AND STORAGE 

Measuring and test equipment shall be properly 
handled and stored to maintain accuracy. 

5 RECORDS 

Records shall be maintained and equipment shall 
be suitably marked to indicate calibration status. 

' ' -t,.,1it«\.,_ 
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SUPPLEMENT 13S-1 
SUPPLEMENTARY REQUIREMENTS FOR HANDLING, STORAGE, AND SHIPPING 

1 GENERAL 

This Supplement provides amplified require
ments for handling, storage, and shipping. It sup
plements the requirements of Basic Requirement 
13ofthis Standard and shall be used in conjunction 
with that Basic Requirement when and to the ex
tent specified by the organization invoking this 
Standard. 

2 INSTRUCTION 

Handling, storage, and shipping of items shall be 
conducted in accordance with established work 
and inspection instructions, drawings, specifica
tions, shipment instructions, or other pertinent 
documents or procedures specified for use in con
ducting the activity. 

3 REQUIREMENTS 

3.2 Procedures 

When required for critical, sensitive, perishable, 
or high-value articles, specific procedures for han
dling, storage, packaging, shipping, and preser
vation shall be used. 

3.3 Tools and Equipment 

Special handling tools and equipment shall be 
utilized and controlled as necessary to ensure safe 
and adequate handling. Special handling tools and 
equipment shall be inspected and tested in ac
cordance with procedures and at specified time 
intervals to verify that the tools and equipment are 
adequately maintained. 

3.4 Operators 

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

N 3.1 General 

When required for particular items, special 
equipment (such as containers, shock absorbers, 
and accelerometers) and special protective envi
ronments (such as inert gas atmosphere, specific 
moisture content levels, and temperature levels) 
shall be specified, provided, and their existence 
verified. 

32 

4 MARKING 

Instructions for marking and labeling for pack
aging, shipment, handling, and storage of items 
shall be established as necessary to adequately 
identify, maintain, and preserve the item, includ
ing indication of the presence of special environ
ments or the need for special controls. 

-... 
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SUPPLEMENT 15S-1 
SUPPLEMENTARY REQUIREMENTS FOR THE CONTROL OF NONCONFORMING ITEMS 

1 GENERAL 

This Supplement provides amplified require
ments for the control of nonconforming items. It 
supplements the requirements of Basic Require
ment 15 of this Standard and shall be used in con
junction with that Basic Requirement when and to 
the extent specified by the organization invoking 
this Standard. 

2 IDENTIFICATION 

(a) Identification of nonconforming items shall 
be by marking, tagging, or o'ther methods which 
shall not adversely affect the end use of the item. 
The identification shall be legible and easily rec
ognizable. 

(b) If identification of each nonconforming item 
is not practical, the container, package, or segre
gated storage area, as appropriate, shall be iden-
tified. . 

3 SEGREGATION 

(a) Nonconforming items shall be segregated, 
when practical, by placing them in a clearly iden
tified and designated hold area until properly dis
positioned. 

(b) When segregation is impractical or impos
sible due to physical conditions such as size, 
weight, or access limitations, other precautions 
shall be employed to preclude inadvertent use of 
a nonconforming item. 

4 DISPOSITION 

4.1 Control 

Nonconforming characteristics shall be re
viewed and recommended dispositions of non
conforming items shall be proposed and approved 
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in accordance with documented procedures. Fur
ther processing, delivery, installation, or use of a 
nonconforming item shall be controlled pending 
an evaluation and an approved disposition by au
thorized personnel. 

4.2 Responsibility and Authority 

The responsibility and authority for the evalu
ation and disposition of nonconforming items shall 
be defined. 

4.3 Personner 

Personnel performing evaluations to determine 
a disposition shall have demonstrated competence 
in the specific area they are evaluating, have an ad
equate understanding of the requirements, and 
have access to pertinent background information. 

4.4 Dispositi<?A. 

The disposition, such as use-as-is, reject, repair, 
or rework, of nonconforming items shall be iden
tified and documented. 

Technical justification for the acceptability of a 
nonconforming item, dispositioned repair, or use
as-is shall be documented. Nonconformances to 
design requirements dispositioned use-as-is or re
pair shall be subject to design control measures 
commensurate with those applied to the original 
design. The as-built records, if such records are re
quired, shall reflect the accepted deviation. 

4.5 Repaired or Reworked Items 

Repaired or reworked items shall be reexamined 
in accordance with applicable procedures and with 
the original acceptance criteria unless the non
conforming item disposition has established al
ternate acceptance criteria. 

'.;t' ~ 
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SUPPLEMENT 17S-1 
SUPPLEMENTARY REQUIREMENTS FOR QUAUTY ASSURANCE RECORDS 

1 GENERAL 

This Supplement provides amplified require
ments for quality assurance records. It supple
ments the requirements of Basic Requirement 17 
of this Standard and shall be used in conjunction 
with that Basic Requirement when and to the ex
tent specified by the organization invoking this 
Standard. 

The requirements of this Supplement apply to 
quality assurance records which have been com
pleted. 

The term records, used throughout this Supple
ment, is to be interpreted as Quality Assurance 
Records. 

2 RECORDS ADMINISTRATION 

2.1 Records System 

A records system(s) shall be established by the 
organization responsible at the earliest practicable 
time consistent with the schedule for accomplish
ing work activfties and in compliance with the gen
eral requirements of this Supplement. The records 
system(s) shall be defined, implemented, and en
forced in accordance with written procedures, in
structions, or other documentation. 

2.2 Generation of Records 

The applicable design specifications, procure
ment documents, test procedures, operational 
procedures, or other documents shall specify the 
recurds to be generated, supplied, or maintained 
by or for the Owner. Documents that are desig
nated to become records shall be legible, accurate, 
and completed appropriate to the work accom
plished. 
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2.3 Record Validation 

Documents shall be considered valid records 
only if stamped, initialed, or signed and dated by 
authorized personnel or otherwise authenticated. 
This authentication may take the form of a state
ment by the responsible individual or organiza
tion. Handwritten signatures are not required if the 
document is clearly identified as a statement by the 
reporting individual or organization. These rec
ords may be originals or reproduced copies. 

2.4 Index 

The records shall be indexed. The indexing sys
tem(s) shall include, as a minimum, record reten
tion times and the location of the record within the 
record system. 

2.5 Distribution 

The records shall be distributed, handled, and 
control led in accordance with written procedures. 

2.6 Identification 

Records and/or indexing system(s) shall provide 
sufficient information to permit identification be
tween the record and the item(s) or activity(ies) to 
which it applies. 

2.7 Classification 

Records shall be classified as Lifetime or Non
permanent by the Owner, or his agent when au
thorized, in accordance with the criteria given in 
paras. 2.7.1 and 2.7.2 below. 

2.7.1 Lifetime Records. Lifetime records are those 
that meet one or more of the following criteria: 

(a) those which would be of significant value in 
demonstrating capability for safe operation; 

(b) those which would be of significant value in 
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maintaining, reworking, repairing, replacing, or 
modifying an item; 

(c) those which would be of significant value in 
determining the cause of an accident or malfunc
tion of an item; 

(d) those which provide required baseline data 
for in-service inspections. 

Lifetime records are required to be maintained 
by or for the plant owner for the life of the partic
ular item while it is installed in the plant or stored 
for future use. 

2.7.2 Nonpermanent Records. Nonpermanent 
records are those required to show evidence that 
an activity was performed in accordance with the 
applicable requirements but need not be retained 
for the life of the item because they do not meet 
the criteria for lifetime records. 

2.8 Retention of Records 

Records shall be retained in accordance with the 
above classifications. The retention period for non
permanent records shall be established in writing. 

2.9 Corrected Information in Records 

Records may be corrected in accordance with 
procedures which provide for appropriate review 
or approval by the originating organization. The 
correction shall include the date and the identi
fication of the person authorized to issue such cor
rection. 

3 RECEIPT 

3.1 Responsibility 

The individual or organization responsible for 
receiving records shall provide protection from 
damage or loss during the time that the records are 
in their possession. 

3.2 Receipt Control 

Each organization responsible for the receipt of 
records shall designate a person or organization 
responsible for receiving the records. The desig
nee shall be responsible for organizing and im
plementing a system of receipt control of records 
for permanent and temporary storage. 

As a minimum, a receipt control system shall in
clude the following: 
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(a) a method for designating the required rec
ords; 

(b) a method for identifying records received; 
(c) procedures for receipt and inspection of in

coming records; 
(d) a method for submittal of completed records 

to the storage facility without unnecessary delay. 

3.3 Status 

Each receipt control system shall be structured 
to permit a current and accurate assessment of the 
status of records during the receiving process . 

4 STORAGE, PRESERVATION, AND 
SAFEKEEPING 

4.1 Storage 

The records shall be stored in predetermined lo
cation(s) that meet the requirements of applicable 
standards, codes, and regulatory agencies. 

Prior to storage of records, a written storage pro
cedure shall .be prepared and responsibility as
signed for enforcing the requirements of that 
procedure. This procedure shall include, as a min
imum, (a) through (g) below: 

(a) a description of the storage facility; 
(b) the filing system to be used; 
(c) a method for verifying that the records re

ceived are in agreement with the transmittal doc
ument and that the records are legible; 

(d) a method of verifying that the records are 
those designated (see para. 3.2 above); 

(e) the rules governing access to and control of 
the files; 

(f) a method for maintaining control of and ac
countability for records removed from the storage 
facility; 

(g) a method for filing supplemental informa
tion (see para. 2.9 above) and disposing of super
seded records. 

4.2 Preservation 

Records shall be stored in a manner approved by 
the organization or organizations responsible for 
storage. In order to preclude deterioration of the 
records, the requirements of (a) through (c) below 
shall apply. 

(a) Provisions shall be made in the storage ar
rangement to prevent damage from moisture, tem
perature, and pressure. 
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(b) Records shall be firmly attached in binders 
or placed in folders or envelopes for storage in steel 
file cabinets or on shelving in containers. 

(c) Provisions shall be made for special pro
cessed records (such as radiographs, photographs, 
negatives, microform, and magnetic media) to pre
vent damage from excessive light, stacking, elec
tromagnetic fields, temperature, and humidity. 

·4_3 Safekeeping 

Measures shall be established to preclude the 
entry of unauthorized personnel into the storage 
area. Thes~ measures shall guard against larceny 
and vandalism. 

Measures shall be taken to provide for replace
ment, restoration, or substitution of lost or dam-
aged records. ,· 

4.4 Facility 

Records shall be stored in facilities constructed 
and maintained in a manner which minimizes the 
risk of damage or destruction from the following: 

(a) natural disasters such as winds, floods, or 
fires; 

(b) environmental conditions such as high and 
low temperatures and humidity; 

(c) infestation of insects, mold, or rodents. 
There are two satisfactory methods of providing 

storage facilities, single or dual:,,., 

4.4.1 Single Facility. Design and construction of 
a single record storage facility shall meet the cri
teria of (a) through (i) below: 

(a) reinforced concrete, concrete block, ma
sonry, or equal construction; 

(b) floor and roof with drainage control. If a floor 
drain is provided, a check valve (or equal) shall be 
included. 

(c) doors, structure and frames, and hardware 
shall be designed to comply with the requirements 
of a minimum 2 hr fire rating; 

(d) sealant applied over walls as a moisture or 
condensation barrier; , 

(e) surface sealant on floor providing a hard 
wear surface to minimize concrete dusting; 

(f) foundation sealant and provisions for drain-
age; 

(g) forced air circulation with filter system; 
(h) fire protection system; 
(i) only those penetrations used exclusively for 

fire protection, communication, lighting, or tem
perature/humidity control are allowed; all Sl)Ch 
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penetrations shall be sealed or dampered to com
ply with the minimum 2 hr fire protection rating. 

The construction details shall be reviewed for 
adequacy of protection of contents by a person 
who is competent in the technical field of fire pro
tection and fire extinguishing. 

If the facility is located within a building or struc
ture, the environment and construction of that 
building can provide a portion or all bf these cri
teria. 

4.4.2 Alternate Single Facilities. The following are 
acceptable alternatives to the criteria of para. 4.4.1 
above for a single facility: 

(a) 2 hr fire rated vault meeting NFPA232-1975;1 

(b) 2 hr fire rated Class B file containers meeting 
the requirements of NFPA 232-1975;1 or 

(c) 2 hr fire rated file room meeting the require
ments of NFPA 232-19751 with the following ad
ditional provisions: 

(1) early warning fire detection and automatic 
fire suppression capah11ity with electronic super
vision at a constantly attended central station; 

(2) records storage in fully enclosed metal 
cabinets; 

(3) adequate access and aisle ways; 
(4) prohibition in the room of work not di

rectly associated with record storage or retrieval; 
(5) prohibition in the room of smoking, eat

ing, or drinking; 
(6) 2 hr fire rated dampers or doors in all 

boundary penetrations. 

4.4.3 Dual Facilities., If storage at dual facilities 
for each record is provided, the facilities shall be 
at locations sufficiently remote from each other to 
eliminate the chance of exposure to a simulta
neous hazard. Each facility is not required to satisfy 
the requirements of either para. 4.4.1 or para. 4.4.2 
above, but shall meet the other requirements of 
this Standard. 

5 RETRIEVAL 

Storage systems shall provide for retrieval of in
formation in accordance with planned retrieval 
times based upon the record type. 

A list shall be maintained designating those per
sonnel who shall have access to the files. 

1 NFPA 232-1975 is contained in Volume 9 of the National Fire 
Codes published by the National Fire Protection Association, 
470 Atlantic Avenue, Boston, MA 02210. 

t 
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Records maintained by a Supplier at his facility 
or other location shall be accessible to the Pur
chaser or his designated alternate, e.g., the Owner. 

6 DISPOSITION 

Records accumulated at various locations, prior 
to transfer, shall be made accessible to the Owner 
directly or through the procuring organization. The 
custodian shall inventory the submittals, acknowl
edge receipt, and process these records in accor
dance with this Standard. 
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Various regulatory agencies have requirements 
concerning records that are within the scope of this 
Standard. The most stringent requirements shall 
be used in determining the final disposition. 

The Supplier's nonpermanent records shall not 
bed is posed of until the applicable conditions I isted 
in (a) through (e) below are satisfied: 

(a) items are released for shipment, a Code Data 
Report is signed, or a Code Symbol Stamp is af
fixed; 

(b) regulatory requirements are satisfied; 
(c) operational status permits; 
(d) warranty consideration is satisfied; 
(e) Purchaser's requirements are satisfied. 
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SUPPLEMENT 18S-1 
SUPPLEMENTARY REQUIREMENTS FOR AUDITS 

1 GENERAL 

This Supplement provides amplified require
ments for quality assurance audits. It supplements 
the audit requirements of Basic Requirement 18 of 
this Standard and shall be used in conjunction with 
that Basic Requirement when and to the extent 
specified by the organization invoking this Stan
dard. 

2 SCHEDULING 

Internal or external quality ,i'ssurance audits, or 
both, shall be scheduled in a manner to provide 
coverage and coordination with ongoing quality 
assurance program activities. Audits shall be 
scheduled at a frequency commensurate with the 
status and importance of the activity. The audit 
schedule shall be reviewed periodically and re
vised as necessary to assure that coverage is main
tained current. Regularly scheduled audits shall be 
supplemented by additional audits of specific sub
jects when necessary to provide adequate cover
age. 

3 PREPARATION 

3.1 Audit Plan 

The auditing orga~ization shall develop and doc
ument an audit plan for each audit. This plan shall 
identify the audit scope, requirements, audit per
sonnel, activities to be audited, organizations to be 
notified, applicable documents, schedule, and 
written procedures or checklists. 

3.2 Personnel 

The auditing organization shall select and assign 
auditors who are independent of any direct re
sponsibilityfor performance of the activities which 
they will audit. In the case of internal audits, per-

---------:--• 

L-·ptfo-R ~op(j_f:_CEllfil> ____ j, 
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sonnel having direct responsibility for perfor 
the activities being audited shall not be in·v· 
in the selection of the audit team. Audit perscin 
shall have sufficient authority and organiz __ _ 
freedom to make the audit process meaning 
effective. · 

3.3 Selection of Audit Team 

An audit team shall be identified prio~l 
ginning of each audit. This team shall cont 
or more auditors and shall have an indi,vf 
pointed to lead the team who organizesi 
the audit, coordinates the preparation~! 
ance of the audit report, and evaluates'.-. 
The audit team leader shall ensure th 
team is prepared prior to initiation of 

4 PERFORMANCE 

Audits shall be performed in acco! 
written procedures or checklists. Audi. 
gin as early in the life ofthe activity as_ 
shall be continued at intervals consist 
schedule for accomplishing the acti~f 
that have been selected for audit slialf!'> 
against specified requirements . .Q~J;., 
dence shall be examined to the dep~~ 
determine if these elements arE(,_ 
mented effectively. Audit results 5,.. 
mented by auditing personnel,-,· 
reviewed by management having res 
the area audited. Conditions requirin 
rective action shall be reported Jiif 
management of the audited orgaD.1. • 

5 REPORTING 

The audit report sh al I be signed·";, _ 
leader and issued, and it shall indu __ e 
information, as appropriate: 
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(a) description of the audit scope; 
(b) identification of the auditors; 
(c) identification of persons contacted during 

audit activities; 
(d) summary of audit results, including a state

ment on the effectiveness of the quality assurance 
program elements which were audited; 

(e) description of each reported adverse audit 
finding in sufficient detail to enable corrective ac
tion to be taken by the audited organization. 

6 RESPONSE 

Management of the audited organization or ac
tivity shall investigate adverse audit findings, 
schedule corrective action, including measures to 

ANSI/ASME NQA-1-1986 EDITION 

prevent recurrence, and notify the appropriate or
ganization in writing of action taken or planned. 
The adequacy of audit responses shall be evalu
ated by or for the auditing organization. 

7 FOLLOW-UP ACTION 

Follow-up action shall be taken to verify that cor
rective action is accomplished as scheduled. 

8 RECORDS 

Audit records shall include audit plans, audit re
ports, written replies, and the record of comple
tion of corrective action. 
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IV APPENDICES 

APPENDIX lA-1 
NONMANDATORY GUIDANCE ON ORGANIZATION 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on organization as specified in Basic Require
ment 1 and Supplement 15-1. 

2 ORGANIZATIONAL STRUCTURE 

In structuring the organization and assigning re
sponsibility, quality assurance should be recog
nized as an interdisciplinary function involving 
many organizational components and, therefore, 
should not be regarded as the sole domain of a sin-

41 

gle quality assurance group. The quality assurance 
group, however, should be designated to describe, 
integrate, and monitor the agreed-upon quality as
surance activities of the various disciplines. 

Quality assu ranee encompasses many functions 
and extends to various levels in all participating or
ganizations, from the top executive to workers, 

_ such as designers, welders, inspectors, facility op
erators, craftsmen, and auditors, who perform ac
tivities affecting quality. 

Different organizational structures may be ef
fective, depending on the portion of the project or 
job in which the implementing organization is in
volved. 

' ' . -::!Ii],, 
' ~ 
'" . ~ " •" -" - i,:n. ( 
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APPENDIX 2A-1 
NONMANDATORY GUIDANCE ON THE QUALIFICATIONS OF INSPECTION 

AND TEST PERSONNEL 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on the qualifications of inspection and test 
personnel. This Appendix may be used in con
junction with Basic Requirement 2 and Supple
ment 25-1. 

2 FUNCTIONAL QUALIFICATIONS 

Three levels of qualification may be utilized de
pending on the complexity of the functions in
volved. The recommendations for each level are 
not limiting with regard to organizational position 
or professional status but, rather, are limiting with 
regard to functional activities. · 

2.1 Level I Personnel Capabilities 

A Level I person should be capable of perform
ing and documenting the results of inspections or 
tests that are required to be performed in accor
dance with documented procedures, acceptance 
standards, and/or industry practices as defined in 
user's written procedures. 

2.2 Level II Personnel Capabilities 

A Level II person should have all of the capa
bilities of a Level I person for the inspection or test 
category or class in question. Additionally, a Level 
11 person should have demonstrated capabilities in 
planning inspections and tests; in setting up tests, 
including preparation and setup of related equip-. 
ment, as appropriate; in supervising or maintain
ing surveillance over the inspections and tests; in 
supervising and certifying lower level personnel; 
and in evaluating the validity and acceptability of . 
inspection and test results. 

42 

2.3 Level Ill Personnel Capabilities 

A Level 111 person shou Id have all of the_:: __ 
bilities of a Level II person forthe inspection oi 
category or class in question. In addition, th~i 
dividual should al_s? be capable of evaluating'.:~ 
adequacy of spec1f1c programs used to train,~a. 
certify inspection and test personnel whos-'' 
ifications are covered ·by this Supplement} 

. HJ 

3 EDUCATION AND EXPERIENCE 
QUALIFICATIONS 

These education and experience rec~ 
tions should be considered with recognj 
other factors commensurate with the sco
plexity, or special nature of the activiti: 
vide reasonable assurance that a P.~
competently perform a particular task ... _ 
tors which may demonstrate capabilitfii\ 
job are previous performance or satisfacf 
pletion of capability te~ting. These fact<?rs 
basis for their eq u ivalency shou Id be doc 

3.1 Level I 

3.1.1 Two years of related experien 
alent inspection or testing activities; , 

l_<l: 

3.1.2 High school graduation and_~" 
related experience in equivalent insp __ 
ing activities; or .-<: 

3.1.3 Completion of college level ., 
to an associate degree in a related d11 
3 months of related experience in.~· 
spection or testing activities. · --, 

3.2 Level II 
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3.2.2 High school graduation plus 3 years of re
lated experience in equivalent inspection or test
ing activities; or 

3.2.3 Completion of college level work leading 
to an associate degree in a related discipline plus 
1 year of related experience in equivalent inspec
tion or testing activities; or 

3.2.4 Graduation from a 4 year college plus 6 
months of related experience in equivalent in
spection or testing activities. 

3.3 Level Ill 

3.3.1 Six years of satisfactory performance as a 
Level 11 in the corresponding inspection or test cat
egory or class; or 

3.3.2 High school graduation plus 10 years of re
lated experience in equivalent inspection or test
ing activities; or high school graduation plus Byears 
of experience in equivalent inspection or testing 

. ' ,. 
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activities with at least 2 years as a Level 11 and with 
at least 2 years associated with nuclear facilities -
or, if not, at least sufficient training to be ac
quainted with the relevant quality assurance as
pects of a nuclear facility; or 

3.3.3 Completion of college level work leading 
to an associate degree and 7 years of related ex
perience in equivalent inspection or testing activ
ities with at least 2 years of this experience 
associated with nuclear facilities - or, if not, at 
least sufficient training to be acquainted with the 
relevant quality assurance aspects of a nuclear fa
cility; or 

3.3.4 Graduation from a 4 year college plus 5 
years of related experience in equivalent inspec
tion or testing activities with at least 2 years of this 
experience associated with nuclear facilities - or, 
if not, at least sufficient training to be acquainted 
with the relevant quality assurance aspects of a nu
clear facility. 

,I'~.! ... . ;,• .,,, 
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APPENDIX 2A-2 
NONMANDATORY GUIDANCE ON QUALITY ASSURANCE PROGRAMS 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on establishment of a quality assurance pro
gram as specified in Basic Requirement 2. 

2 TIMING 

(a) The primary reason for establishing a quality 
assu ranee program is to assure that structures, sys
tems, and components are designed, manufac
tured, constructed, and operated in compliance 
with specified requirements. To achieve this ob
jective, control and verification measures should 
be planned, documented, and implemented at 
predetermined points throughout the life of the 
project. The program should evolve with the proj
ect from design definition to plant decommission
ing. 

(b) The quality assurance program should 
specify an orderly and timely se·quence for the im
plementation of applicable requirements and stan
dards. As a nuclear project moves through the 
definition stage into design, construction, pre-op
erational testing, commercial operations, and fi
nally decommissioning, activities affecting quality 
will change as the type of work dictates. 

3 PLANNING 

3.1 Purpose 

Activities shou Id be planned and documented to 
assure a systematic approach. Planning should re
sult in the documented identification of meth
ods and organizational responsibilities. Planning 
should determine the following: 

(a) what is to be accomplished; 
(b) who is to accomplish it; 
(c) how it is to be accomplished; 
(d) when it is to be accomplished. 
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Planning should be performed as early asp . 
tical and no later than the start of those activ(· .. , 
which are to be controlled to assure interfacec"
patibility and a satisfactory approach to qua.lity 
su ranee. · .·:_'.: 

3.2 Planning for Quality Assurance Prograrnsfi 
. ··:.;., ..... 

Planning for the quality assurance p-~<>g 
should consider (a) through (f) below, a_s_·•··-,:w. 
priate: ' '~,., 

(a) the quality requirements, includirig;a 
cable codes, standards, and practices; -'"~i-.'. 

(b) the need for special procedures;·_-~ 
structions, controls, processes, equipmej, 
or skills required to attain quality; . )";,: 

(c) the review of specifications, drawi,n 
other working documents to verify th~1;pce 
uisites have been met and thatthe activitfa . 
quality can be accomplished as specifi:~t 

(d) the documentation needed; ,,1.:,} 

(e) the assignment of responsibilit}{l~~ 
task; · :_--:-=~~:. 

( f) the method to, be used to veriW~ ·· 
ance to quality requfrements. 

4 DEGREE OF CONTROL AND VE~L-, 
·,:f?Hfl . 

Since items and services differ wit~ f~gf4 · 
ative importance, the program may~e,¾Hf>·r 
varying degrees of control a_nd verifi?.J• 
sure compliance with applicable r_~p 
Some factors that should be consid_~r,. 
mining appropriate control and ~;J• 
given in (a) through (f) below: i":;:': 

(a) the consequence of malfun~~;-
the item; . .. .. .. 

(b) the design and fabricat•~~"r5gf · 
uniqueness of the item; · ':"::,J;;~J.,,,,, 

(c) the need for special control~;.,an 
lance over processes and equipm::~· 

• .. ~,, :",'I. 
. ~:":;•!,, 
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(d) the degree to which functional compliance 
can be demonstrated by inspection or test; 

(e) the quality history and degree of standard
ization of the item; 

(f) the difficulty of repair or replacement of the 
item . 

45 
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APPENDIX 2A-3 
NONMANDATORY GUIDANCE ON THE EDUCATION AND EXPERIENCE 

OF LEAD AUDITORS 

1 GENERAL 

This Appendix provides nonmandatory guid
ance relative to the education and experience 
which may be used for the qualification of Lead 
Auditors. This Appendix may be used in conjunc
tion with Basic Requirement 2 and Supplement 2S-
3. 

2 EDUCATION AND EXPERIENCE 

The prospective Lead Auditor should have ver
ifiable evidence that a minimum of ten (10) credits 
under the following score system have been ac
cumulated. 

2.1 Education (4 Credits Maximum) 

Associate degree from an accredited institution: 
score one (1) credit or, if the .~~gree is in engi
neering, physical sciences, mathematics, or quality 
assurance, score two (2) credits; or 

A bachelor's degree from an accredited insti
tution: score two (2) credits or, if the degree is in 
engineering, physical sciences, mathematics, or 
quality assurance, score three (3) credits; in addi
tion, score one (1) credit for a master's degree in 
engineering, physical sciences, business manage
ment, or quality assurance from an accredited in
stitution. 

2.2 Experience (9 Credits Maximum) 

Technical experience in engineering, manufac
turing, construction, operation, or maintenance: 
score one (1) credit for each full year with a max
imum of five (5) credits for this aspect of experi
ence. 
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If 2 ~ears of this experience have been in then 
clear field, score one (1) additional credit; or · 

If 2 years of this experience have been in quali 
assurance, score two (2) additional credits; or·L.:' 

If 2 years of this experience have been in a~:,•~ 
ing, score three (3) additional credits; or 

If 2 years of this experience have been inn~ · 
quality assurance, score three (3) additional.,. 
its; or ~ 

If 2 years of this experience have been inn;"· 
quality assurance auditing, score four (4>° 
tional credits. 

·~·{, 

2.3 Other Credentials of Professional Com . 
(2 Credits Maximum) 

2.4 

The Lead Auditor's employer maygrant:u 
(2) credits for other performance factors a· 
to auditing which may not be explicitly c_ 
in this Appendix. Examples of these Ji 
leadership, sound judgment, maturity;, 
ability, tenacity, past performance, and: 
surance training courses. 

3 RECORDS 

The sample form shown in Fig. 2A_-~:, 
for utilization as a record of Lead Au 
cation. 
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RECORD OF LEAD AUDITOR QUALIFICATION I Name I Date 

EMPLOYER: 

QUALIFICATION POINT REQUIREMENTS CREDITS 

Education - University/Degree Date 4 Credits Max. -

1. Undergraduate Level 
2. Graduate Level 

Experience - Company/Dates 9 Credits Max. 

Technical (0-5 credits) and 
Nuclear Industry (0-1 credit), or 
Quality Assurance (0-2 credits), or 
Auditing (0-4 credits) 

Professional Accomplishment - Certificate/Date 2 Credits Max. 

1. P.E. 
2. Society 

Management - Justification/Evaluator/Date 2 Credits Max. 

Explain: 

Evaluated by: (Name and Title) 
Date 

.. , 

Total Credits: 

AUDIT COMMUNICATION SKILLS 

Evaluated by: (Name and Title) 
Date 

AUDIT TRAINING COURSES 
,., .... 

Course Title or Topic: 
.. ~, H,, 

Date 
1. 
2. 

AUDIT PARTICIPATION 

Location Audit Date 

1. 
2. 
3. 
4. 
5. 

EXAMINATION: PASSED: DATE: 

AUDITOR QUALIFICATION CERTIFIED BY: Date Certified 
(Signature and Title) 

ANNUAL EVALUATION 
(Signature and Date) 

FIG. 2A-3.1 SAMPLE FORM FOR RECORD OF LEAD AUDITOR QUALIFICATION 

47 
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APPENDIX 3A-l 

APPENDIX JA-1 
NONMANDATORY GUIDANCE ON DESIGN CONTROL 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on design control as specified in Basic Re
quirement 3 and Supplement 3S-1. 

2 DESIGN PROCESS 

The design activities may be prescribed in job 
specifications, work instructions, planning sheets, 
procedure manuals, test procedures, or any other 
typed or written form that provides adequate con
trol and permits reviewing, checking, or verifying 
the results of the activity. 

3 DESIGN CONTROL PROGRAM 

Some factors to be considered in establishing 
the design control program ma{include (a) through 
(d) below: 

(a) nature of the organization, such as the power 
plant owner, major equipment designer, or power 
plant designer, and the nature of the design in
terfaces among them; 

(b) importance of design activity to safety; 
(c) state of the art such as experimental, devel

opmental, or standard design; 
(d) nature of design activity, such as conceptual, 

preliminary, detailed design, or field engineering. 

4 PROCEDURES 

4.1 Drawings 

Subjects normally covered by procedures for the 
preparation and control of drawings include the 
following: · 

(a) drafting room standards 
(b) standardized symbols 
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(c) identification system 
(d) indication of status 
(e) checking methods 
(f) review and approval requirements 
(g) issuance and distribution 
(h) storage and control of originals or ma 

copies · 
(1) revIsIons 
(j) as-built drawings 

4.2 Specifications a~d- Other Design Docum~~-• 

Subjects normally covered by procedures f ... 
preparation and control of specifications ancfcf-1' 
design documents include the following:_. 

(a) format requirements 
(b) identification system 
(c) review and approval requirements .. 
(d) issuance and distribution 
(e) revisions 
( f) indication of status -.. 
(g) storage and control of originals oi;rn 

copies "• 

5 DESIGN INPUT 

Design inputs include many character! 
functions of an item or system. These in""'"°" 
depending on the application; however;lc<r 
clear industry has found it desirable to c9~s1 
least the following listed inputs as the}'\,,-
specific items or systems: ~-·' 

(7) basic functions of each structlf 
and component; ·"·· 

(2) performance requirements su 
ity, rating, and system output; . _:_'. 

(3) codes, standards, and regulat~,. 
ments including the applicable issuE( · 
denda; 

(4) design conditions such as pr~: 
perature, fluid chemistry, and voltage; 
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(5) loads such as seismic, wind, thermal, and 
dynamic; 

(6) environmental conditions anticipated dur
ing storage, construction, and operation such as 
pressure, tern peratu re, hum id ity, corrosiveness, 
site elevation, wind direction, nuclear radiation, 
electromagnetic radiation, and duration of expo
sure; 

(7) interface requirements including definition 
of the functional and physical interfaces and the 
effects of cumulative tolerances involving struc
tures, systems, and components; 

(8) material requirements including such items 
as compatibility, electrical insulation properties, 
protective coating, and corrosion resistance; 

(9) mechanical requirements such as vibration, 
stress, shock, and reaction forces; 

(70) structural requirements covering such 
items as equipment foundations and pipe sup
ports; 

(77) hydraulic requirements such as pump net 
positive suction heads (NPSH), allowable pressure 
drops, and allowable fluid velocities; 

(72) chemistry requirements such as provisions 
for sampling and limitations on water chemistry; 

(73) electrical requirements such as source of 
power, voltage, raceway requirements, electrical 
insulation, and motor requirements; 

(74) layout and arrangement requirements; 
(75) operational requirements under various 

conditions such as plant startup, normal plant op
eration, plant shutdown, plant emergency opera
tion, special or infrequent operation, and system 
abnormal or emergency operation; 

(76) instrumentation and control requirements 
including indicating instruments, controls, and 
alarms required for operation, testing, and main
tenance. Other requirements such as the type of 
instrument, installed spares, range of measure
ment, and location of indication are included. 

(77) access and administrative control require
ments for plant security; 

(78) redundancy, diversity, and separation re
quirements of structures, systems, and compo
nents; 

(79) failure effects requirements of structures, 
systems, and components including a definition of 
those events and accidents which they must be de
signed to withstand; 

(20) test requirements including pre-opera
tional and subsequent periodic in-plant tests and 
the conditions under which they win be per
formed; 
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(27) accessibility, maintenance, repair, and in
service inspection requirements for the plant in
cluding the conditions under which these will be 
performed; 

(22) personnel requirements and limitations in
cluding the qualification and _number of personnel 
available for plant operation, maintenance, test
ing, and inspection, and radiation exposures to the 
public and plant personnel; 

(23) transportability requirements such as size 
and shipping weight, limitation, and I.C.C. regu
lations; 

(24) fire protection or resistance requirements; 
(25) handling, storage, cleaning, and shipping 

requirements; 
(26) other requirements to prevent undue risk 

to the health and safety of the public; 
(27) materials, processes, parts, and equipment 

suitable for application; 
(28) safety requirements for preventing person

nel injury including such items as radiation safety, 
criticality safety, restricting the use of dangerous 
materials, escape provisions from enclosures, and 
grounding of electrical systems; 

(29) quality and quality assurance requirements; 
(30) reliability requirements of structures, sys

tems, and components including their interac
tions, which may impair functions important to 
safety; 

(37) interface requirements between . plant 
equipment and operation and maintenance per
sonnel; 

(32) requirements for criticality control-and ac
countability of nuclear materials. 

6 DESIGN VERIFICATION 

Design verification for some designs or specific 
design features may be achieved by suitable qual
ification testing of a prototype or initial production 
unit. Qualification testing may be used in combi
nation with other verification methods. For ex
am pie, it may be most effective to verify that an 
instrumentation cabinet is designed to withstand 
the maximum earthquake-caused vibratory mo
tions by actually subjecting the.cabinet and its as
sociated components to shaker tests which 
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 
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that remaining design functions are adequately 
performed by the instrumentation and that those 
components perform the intended functions for 
the varying conditions to which they are subjected. 

7 FORMATS 

Examples of formats that may be used for divi
sion of responsibilities and drawing control are 
shown in Figs. 3A-1.1, 3A-1.2, and 3A-1.3. 

APPENDIX 3A-1 ... 
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APPENDIX 4A-1 
NONMANDATORY GUIDANCE ON PROCUREMENT DOCUMENT CONTROL 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on controlling quality assurance require
ments in procurement documents as specified in 
Basic Requirement 4 and Supplement 45-1. 

2 PROCUREMENT DOCUMENT REVIEW 

The review of procurement documents should 
be performed as early in the document preparation 
as practical. Technical and quality assurance re
views should normally be performed on the pro
curement documents prior to issuance for bid. 

3 TYPICAL SCOPE OF PROCUREMENT 
EFFORT 

The complexity of a nuclear facility dictates the 
need for a multitude of tasks that should be per
formed during various phases ·ofdesign, construc
tion, testing, and operations. One of the major tasks 
is the procurement of items and services. Each ma
jor phase involves a procurement effort that should 
be responsive to the special needs of that phase 
and that should provide items and services which 
meet code, regulatory, and special requirements. 
Examples of the items and services procured dur
ing these phases are given in paras. 3.1 and 3.2 be
low. 

3.1 Design, Construction, and Testing Phases 

(a) Design and engineering services; 
(b) Site investigations, such as those required to 

determine the engineering requirements for the 
structure (i.e., soil investigation, environmental 
studies, both field work and laboratory effort); 

(c) Long-lead items su_ch as the nuclear steam 
supply, process equipment, including major 
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equipment fabrication and test, and high 
waste storage tanks; 

(d) Construction of the main structure of the ({ 
cility, including structural steel erection and co 
crete production and placement; ·~ 

(e) Specific site erection and installation tas".:. 
such as piping, mechanical and electrical equ 
ment; .t' 

( f) Services for nondestructive examination and 
required laboratory tests; .. ;[~ 

(g) Hardware, such as valves, piping, tanks; a!t,, 
miscellaneous hardware; .:,'.;1." 

(h) Software, such as development of facility~Q 
erating procedures, technical manuals, and co•·r 

.. puter codes; ·-;;_; · 
(i) Services of various consultants to asS1 .. 

setting up management systems (i.e., qual('-~ 
surance program and operator training); ·-,7· 

(j) Pre-operational and start-up tests; .. ~:.: 
(k) Baseline inspection equipment or sei:y 

·--.:W.:,~. 

3.2 Operational Phase 

··::·~~~~ .. 
- '':' ~ : 

(a) Fuel, equipment, and services foe_,., 
plant fueling operations; special fuel grapp(~s 
cask yokes at reprocessing plants,_ fu7J~t~ 
nents, and subassemblies at fuel fabncat~9..!l. a 
chemicals and packaging; ,a;;·-

(b) lnservice inspection equipment ot
0 

(c) Items and services for facility mai. · 
modifications, or changes; ·<cc 

(d) Special services such as environml:!!J.,,. ... · 
itoring, radioactive waste disposal, and,f ·c·1 · 
contamination. "\1\ 

The examples given in para. 3.1 and;L; 
(d) above are not meant to be all inclu~1ye, 
indicative of the wide variety of procuT 
the above phases. Similarly, it should;.p.,,i 
that the phases and types of procu~~ ... · 
above are not distinct in scope and t•'!!!;:, . 
there may be considerable overlappinfJ · 
upon the needs of a particular situ~f 
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4 CATEGORIZATION OF PROCUREMENT 
ACTIONS 

The types of procurements listed above may also 
be categorized in terms of what is supplied by the 
Supplier, i.e., hardware, services, installation, and 
total system supply or combinations thereof. Such 
a categorization, wherein the procurement efforts 
are grouped by what is supplied, can be of assis
tance in identifying the logical steps that should be 
performed in properly specifying the quality as
surance requirements in the procurement docu
ments. For example, the procurement of services, 
such as for soil investigations or pipe stress cal
culations, can have certain quality assurance pro
gram features in common which may be different 
for the program feature of a pure hardware pro
curement. 

5 GENERAL LOGIC CONSIDERATIONS 

The quality assurance requirements should be 
compatible to the particular type of item or service 
which is to be supplied. Certain items and services 
may require extensive controls throughout all 
stages of development, while others may require 
only a limited quality assurance effort in selected 
phases of development. The factors that determine 
the extent of a quality assurance effort are as fol
lows. 

5.1 Importance of Malfunction or Failure of the 
Item to Plant Safety ·-~ ' 

Each item to be procured should be evaluated 
to determine 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 docu
ment. This safety determination should be made 
by the engineering staff of the appropriate orga
nization having primary responsibility for speci
fying the design requirements for the item. 

5.2 Complexity or Uniqueness of the Item 

In developing specific quality assurance require
ments for a particular item, the complexity and 
uniqueness should be considered. 

5.2.1 The extent of controls needed to assure the 
quality of those characteristics which are neces
sary for proper functioning and long-term· perfor
mance may depend heavily upon the c_omplexity 
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of the item, the margin of safety incorporated into 
its design, and the industry experience, or lack 
thereof, in accomplishing the quality-related ac
tivity. Obviously, if a d_esign effort is required to 
develop the item or accomplish the activity, design 
quality assurance requirements should be in
cluded in the procurement document. 

5.2.2 Items which require a complex manufac
turing plan may require extensive control over im
portant characteristics. The control over important 
characteristics should extend beyond the manu
facturing phase when it is necessary to preclude 
damage to those characteristics during packaging, 
shipping, handling, and storage. 

5.2.3 In determining the extent of quality assur
ance to be applied, past experience in the develJ 
opment of similar items should be considered. An 
item being developed for the first time will prob
ably require much more control over important 
characteristics than one which has had a past his
tory of successful performance. The complexity or 
uniqueness of the item may also affect the extent 
of personnel training and indoctrination required. 

5.3 Need for Special Controls and Surveillance 
Over Processes and Equipm~nt 

5.3.1 Certain work operations require the use of 
special processes such as a welding, nondestruc
tive examination, passivation, brazing and solder
ing, hardness and tensile_ testing, protective 
coating, and-heat treatment. 

5.3.2 Special processes may also include certain 
in-process operations such as chemical batch pro
cess, plating operating, and electric insulation 
impregnation. These processes should be accom
plished under specially controlled conditions. 
Controlled conditions include the use of appro
priate equipment, suitable environmental condi
tions, definitive procedures, qualified personnel, 
a:nd assurance that prerequisites have been sat
isfied. 

5.4 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 as
surance of quality. A limiting case is an end product 
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test which can properly assess the degrees of com
pliance to quality requirements, thereby eliminat
ing the need for in-process control. 

5.5 Quality History and Degree of Standardization 
of the Item 

The ability to use historical data in evaluating the 
quality experience of an item is based in part upon 
the degree of standardization of the item. If a man
ufacturer has been producing a particular standard 
item for a long period and if the operational quality 
history of the item indicates that its significant 
characteristics perform satisfactorily, the quality 
assurance program may be tailored to reflect this 
satisfactory performance history. Conversely, if 
certain characteristics are determined to be un
satisfactory based upon operational data, addi
tional quality assurance effort may be required to 
correct these deficiencies. 

The general logic considerations outlined above 
should be applied for each procurement action. If 
all or most of these considerations apply to a par
ticular action, the overall method of para. 7.0.1 of 
this Appendix should be applied in_ specifying the 
quality assurance requirements in the procure
ment document. However, if these considerations 
have only limited applicability to a particular pro
curement action, the unique order method of para. 
7.0.2 of this Appendix may be used to specify the 
quality assurance requirements of the procure
ment document. 

6 LOGIC CHART 

Figure 4A-1.1 provides a pictorial illustration of 
the logic process described in Section 5 of this Ap
pendix. This chart illustrates an example for pro
curement 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 thatthis chart is provided for guid
ance and illustration only, and does not necessarily 
present all considerations that have to be made for 
this type of procurement. 

7 METHODS OF SPECIFYING QUALITY 
ASSURANCE PROGRAM REQUIREMENTS 

There are various ways in which the Purchaser 
can specify and obtain suitable Supplier quality as-
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surance program requirements. Two of the most 
prevalent methods are as follows. -

7.0; 1 Overall Method. The Purchaser may incor- < 

porate into the procurement documents a com
plete quality assurance program standard, such as 
this ~tandard, and requir~the Suppliertoapplythe _ 
requirements of the quality assurance standard as)' 
appropriate to the items or services being pro-} 
cured. -

. 7.0.2 Uniq~e Order Method. The Purchaser may:i;; 
incorporate mto the procurement documents se=:: 
lected portions of a quality assurance standard>
such as this Standard, that are unique to the item~ 
or services being procured. For example, when t .-· 
Purchaser's order is limited to design work only, 
Basic Requirements 1, 2, 3, 5, 6, 16, 17, and 18 and 
requirements of Supplements 1S-1, 2S-1, 3S-1, 6 _; 
1, 17S-1, and 18S-1 could be applied. · --

7 .1 Example of Specifying the Overall Method : .: 
- . . . ' 

For procurement actions where the scop~~ 
work requires a broad range of skills and facilitt: 
to be furnished by the Supplier, most or all oft,[ 
requirements of this Standard may apply in varying 
degrees to the item or service being procured}L 
example would be the procurement of a major'i?.~ 
mary coolant pump or valve which require§_]_ 
Supplier to design, manufacture, inspect, an(,. 
the equipment in accordance with the Purch_aj.~, 
engineering spe~i_fication. .:,;:f{j; 

. .·-)ti11-
Typtcal Example ·0.1/,_-. 

For the example given in para. 7.1 above, the o~~-~• 
method could be· used_, to specify the quality assu_~~~~,""' 
program required of the Supplier by use of the p. 
sions given in (a) through (f) below. ""'._, _ 

(a) The Supplier shall establish and maintain a quail 
assurance program conforming to this Standard a_ 
its applicable supplements. · .,-//._ . 

(b) This Standard and its Supplements are apP,ltt. 
only to the extent that the Purchaser's order r~ 
work that is governed by the sections and elemen~ 
example, when the Purchaser's order does not r . 
design work of the Supplier, the requirements _of;,., 
Requirement 3 and Supplement 35-1 do not apply~. 

(cl The Supplier shall document a quality ~s~:c
program sufficient to conform to the applicable_~u 
ments of this Standard and to the Purchaser's t_ec; 
and administrative requirements contained i~ 
chase order and referenced documents. · ?:i,. 

(d) The Supplier shall submit a description o!_h_:.;; 
ity assurance program to the Purchas~r wit~_c!;~lf 
plier's bid response for the Purchasers rev•~: 
Supplier's description of his quality assurance P s;, 
has been previously submitted, the Suppliersh~Y~~
it or submit a statement that the quality assuran,, 

,M .. 
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Establish QA requirements 
appropriate to 

obtain desired quality No 

No 

No 

No 

No 

Provide supplementary 
requirements for 
subcomponents 

No No 

NOTE (•I: Those in-process & final inspections & tests 
presently specified in manufacturer's QC or QA manual. 

Y.es 

Establish requirements 
for extensive in-process 

& final inspection & test 

Yes 

Establish suitable 
in-process inspection 

or test 

Establish suitable 
final inspection 
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Establish require men ts 
for in-process 
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in-process 
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Establish final 
inspection 
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FIG. 4A-1.1 LOGIC CHART FOR DETERMINING APPROPRIATE QUALITY REQUIREMENTS 
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gram has not changed since the last evaluation. Where 
the Supplier holds a valid Certificate of Authorization for 
ASME Code Section Ill, the Supplier's ASME Quality As
surance Manual containing a copy of the Certificate of 
Authorization may be submitted to satisfy the require
ments for a documented quality assurance 
program description. The Supplier's ASME Quality As
surance Program should be supplemented to extend the 
quality assurance requirements to other activities not 
covered by the Code as necessary to satisfy the Pur
chaser's procurement requirtments. 

(e) The Purchaser shall evaluate the program of the 
successful bidder and provide comments if modifica
tions to the program are required. The Supplier should 
resolve the Purchaser's comments and implement them 
prior to the start of any work affected by the comments. 
Subsequent changes to the Supplier's program shall be 
subject to the same degree of Purchaser control. 

( f) The Supplier shall identify and pass on to the sub
tier Suppliers all applicable quality assurance program 
requirements. 

7.2 Example of Specifying the Unique Order 
Method 

For procurement actions where the scope of 
work requires only limited, even though special
ized, skills and facilities to be furnished by the Sup
plier, only part of the requirements of this Standard 
may apply to the item or service being purchased. 

Typical Example 
An example of the scope of work described in para. 

7.2 above might be as in (a) through (d) below. 
(a) Perform an independent design review of the fol

lowing: 
(7) the equipment described by the drawings and 

specifications referenced in this purchase order; and 
(2) the equipment design and stress calculations 

submitted with this purchase order. 
(b) Establish a procedure and technique and con

duct, subject to the Purchaser's approval, an experi
mental test to determine stress levels at representative 
locations of the equipment under conditions corre~ 
sponding to 100% system design pressure and coolant 
temperature of 100°F-200°F. The Purchaser will provide 
the Supplier with the equipment to be tested. 

(c) Prepare a complete report describing the work 
performed in (a) and (b) above. The report should con
firm whether the equipment meets the specified design 
requirements and make recommendations as to further 
investigations or design requirements considered nec
essary. 

(d) For the above example, the unique order method 
could be used to specify the quality assurance program 
required of the Supplier by use of provisions given in (1) 
through (5) below. 
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(7) The Supplier shall establish and maintain a doc
umented quality assurance program conform_ing to the 
Basic Requirements and Supplements of this Standard 
which are listed below. These requirements and the as
sociated Supplements shall be applied to the extent that 
the Purchaser's order requires work which is governed 
by the Basic Requirements and Supplements. 

Basic 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 

Supplements 
S-1 Terms and Definitions 

1S-1 Supplementary Requirements for Organiza
tion 

2S-1 Supplementary Requirements for the Qual
ification of Inspection and Test Personnel 

3S-1 Supplementary Requirements for Design 
Control 

6S-1 Supplementary Requirements for Document 
Control 

11S-1 Supplementary Requirements for Test Con
trol 

12S-1 Supplementary Requirements for Control of 
Measuring and Test Equipment 

15S-1 Supplementary Requirements for the Con
trol of Nonconforming Items 

17S-1 Supplementary Requirements for Quality As
surance Records 

18S-1 Supplementary Requirements for 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 previ
ously 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. The Supplier shall resolve 
the Purchaser'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 as- ' 
surance program to the Purchaser for information prior · 
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 pro- '·c 
gram requirements. 
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APPENDIX 7A-1 
NONMANDATORY GUIDANCE FOR CONTROL OF PURCHASED ITEMS AND SERVICES 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on the control of procurement activities as 
specified in Basic Requirement 7 and Supplement 
7S-1. 

2 SUPPLIER SELECTION 

One method most commonly used to assure the 
suitability of Supplier selection is source evalua
tion prior to selection. Where the evaluation 
involves more than one organization of the Pur
chaser, it is desirable to develop interface descrip
tions and sufficient program procedures to control 
the evaluations and define responsibilities. 

There are many ways available for use in eval
uating a potential Supplier. Some of the most com
mon are given in paras. 2.1 through 2.3 below. 

2.1 Performance History 

Evaluate the Supplier's history of providing a 
product which performs satisfactorily in actual use. 
Information evaluated should include the follow
ing: 

(a) the experience of users of identical or similar 
products of the prospective Supplier; or 

(b) the Purchaser's records that have been ac
cumulated in connection with previous procure
ment actions and product operating experience. 

Quality performance is highly dependent upon 
the Supplier's personnel capabilities, the physical 
conditions of the manufacturing facility and equip
ment, and management 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 capabilities. 
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2.2 Quality Records 

Objectively evaluate the Supplier's current q ual
ity records supported by documented qualitative 
and quantitative information. This may include re
view and evaluation of the Supplier's Quality As
surance Program, Manual, and Procedures, as 
appropriate. 

2.3 Facility Survey 

Evaluate the Supplier's technical quality capa
bility, which is determined by a direct evaluation 
of his facilities and personnel, and the implemen
tation of his quality assurance program. 

3 PURCHASER/SUPPLIER COMMUNICATIONS 

Depending on the complexity or scope of the 
item or service, the Purchaser may initiate pre-and 
post-award activities. These activities may take the 
form of meetings or other communications to 
establish that the Supplier understands the 
procurement requirements; the intent of the Pur
chaser in monitoring and evaluating the Supplier's 
performance; and the planning and manufacturing 
techniques, tests, inspections, and processes to be 
employed by the Supplier in meeting procurement 
requirements. When Purchaser notification points, 
including hold and witness points, are required, 
they should be identified at this time. The depth 
and necessity of pre- and post-award communi
cation depend on the uniqueness, complexity, and 
frequency of procurement with the same Supplier, 
and past Supplier performance for the specific 
items or services covered by the procurement doc
ument. 

4 PRODUCT ACCEPTANCE 

Among the methods used in the nuclear industry 
to accept an item or service from a Supplier are 
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source verification, receiving inspection, Supplier 
Certificate of Conformance, post-installation test 
at the nuclear power plant site, or a combination 
thereof. 

4.1 Source Verification 

Acceptance by source verification may be most 
desirable when the item or service is as follows: 

(a) vital to plant safety; or 
(b) difficult to verify quality characteristics after 

delivery; or 
(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. 

4.1.1 Documentation has been submitted as re
quired and provides verification of approvals, ma
terial, applicable inspections, and tests. 

4.1.2 Fabrication procedures and processes have 
been approved and complied with and the appli
cable qualifications, process records, and certifi
cations are available. 

4.1.3 Components and assemblies have been in
spected, examined, and tested as required and ap
plicable inspection, test, and certification records 
are available. 

4.1.4 Nonconformances have been disposi
tioned as required. 

4.1.5 Components and assemblies are cleaned, 
preserved, packed, and identified in accordance 
with specified requirements. 

4.2 Receiving Inspection 

Acceptance solely by receiving inspection 
should be considered only when the items or ser
vices are as follows. 

4.2.1 Relatively simple or standard in design, 
manufacture, and test; and 

4.2.2 Adaptable to standard or automated in
spections and/or tests of the end product to verify 
quality characteristics after delivery; and 

4.2.3 Such that receiving inspection does _not re
quire operations which could adversely affect the 
integrity, function, or cleanness of the item. 
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4.3 Certificate of Conformance 

In certain procurement actions which do notin
volve source verification by the Purchaser, the Pu r-
chaser may accept an item or service from a 
Supplier based on a receiving inspection and a 
Supplier's Certificate of Conformance that the 
specified requirements have been met. However, 
specific supplemental documentation, such as ma
terial certificates or reports of tests performed, may 
be required by procurement documents. Accep
tance by this method is satisfactory when the item 
or service is of simple design and involves standard 
materials, processes, and tests. Such items may be 
fabricated subject to selected qualification, sam
ple, or batch testing to establish or maintain max
imum quality. 

.4.4 Post-Installation Testing 

Acceptance by post-installation test is satisfac
tory when performed following the accomplish
ment of at least one of the preceding methods and 
when: 

(a) it is difficult to verify the quality character
istics of the item without it being installed and in 
use; or 

(b) the item requires an integrated system 
checkout or test with other items to verify its qual
ity characteristics; or 

(c) the item cannot demonstrate its ability to 
perform its intended function except when in use. 

5 COMMERCIAL GRADE ITEMS 

The following precautions should be taken when 
commercial grade items are purchased. 

5.1 Suitability 

Verify that the requirements needed to satisfy 
the design function can be met by a product which 
is commercially available. 

5.1.1 Consider applicability of national codes 
and standards. 

5.1.2 Consider critical operating requirements 
such as temperature, pressure, flow, seismic fac
tors, structure, power supply, cycling, etc. 

5.1.3 Identify the attributes that should be trace
able to the item. 

5.1.4 Verify that the item meets the definition of 

a, .? 
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commercial grade given in Supplement S-1. The 
manufacturer's published product description 
should specify what documents, if any, are sup-
plied with the item. When documentation is re-
quired beyond that indicated in the manufacturer's 
published product description, and when such in-
formation is not available for all items with the same 
part number obtained from the same manufac-
turer, the item does not meet the definition of com-
mercial grade. 

5.2 Reordering 

. The requirements applicable to the initial pro
curement of an item should be documented to fa
cilitate reordering. Appropriate catalog pages may 
be retained or catalog descriptions copied. 
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APPENDIX 17A-1 
NONMANDATORY GUIDANCE ON QUALITY ASSURANCE RECORDS 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on records as specified in Basic Requirements 
17 and Supplement 175-1. 

1.1 Records System 

A procedure describing the records system(s) 
should include control of records withdrawn from 
storage which may be required during the com
pletion of work activity. 

1.2 Generation of Records 

Documents which may later become records 
should be maintained and processed in a prudent 
manner to avoid unnecessary delay and/or ex
pense when the record is needed. 

2 LOST OR DAMAGED RECORDS 

If replacement or restoration of lost or damaged 
records is not practical, action should be taken to 
assure the quality of items or activities affecting 
quality, e.g., reexamination or investigation by al
ternate means. 

3 LIST OF TYPICAL LIFETIME RECORDS 

The following is a list of typical lifetime records. 
The nomenclature of these may vary. Records not 
identified on this list are nonpermanent. 

3.1 Design Records 

Applicable codes and standards used in design 
Design drawings 
Design calculations and record of checks 
Approved design change requests 
Design deviations 
Design reports 
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Design verification data 
Design specifications and amendments 
Safety analysis report 
Stress reports for code items 
Systems descriptions 
Systems process and instrumentation diagrams 
Technical analysis, evaluations, and reports 

3.2 Procurement Records 

Procurement specification 
Purchaser order (unpriced) including amend

ments 

3.3 Manufacturing Records 

Applicable code data reports 
As-built drawings and records 
Certificate of compliance 
Eddy current examination final results 
Electrical control verification test resu Its 
Ferrite test results 
Heat treatment records 
Liquid penetrant examination final results 
Location of weld filler material 
Magnetic particle examination final results 
Major defect repair records 
Material properties records 
Nonconformance reports 
Performance test procedure and results records 
Pipe and fitting location report 
Pressure test results (hydrostatic or pneumatic) 
Radiograph review records 
Ultrasonic examination final results 
Welding procedures 

3.4 Installation Construction Records 

3.4.1 Receiving and Storage - Nonconformance 
reports 

Ii,._~, •• 
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3.4.2 Civil 
Check-off sheets for tendon installation 
Concrete cylinder test reports and charts 
Concrete design mix reports 
Concrete placement records 
Inspection reports for channel pressure tests 
Materi~I property reports on containment liner and 

accessories 
Material property reports on metal containment 

shell and accessories 
Material property reports on reinforcing steel 
Material property reports on reinforcing steel 

splice sleeve material 
Material property reports on steel embedments in 

concrete 
Material property reports on structural steel and 

bolting 
Material property reports on tendon fabrication 

material 
Pile drive log 
Pile loading test reports 
Procedure for containment vessel pressure proof 

test and leak rate tests and results 
Reports for periodic tendon inspection 
Reports of high strength bolt torque testing 
Soil compaction test reports 

.•-
3.4.3 Welding 

Ferrite test resu Its 
Heat treatment records 
Liquid penetrant test final results 
Material property records 
Magnetic particle test final results 
Major weld repair procedures q.JI.P results 
Radiograph review records 
Ultrasonic test final· results 
Weld location diagrams 
Weld procedures 

3.4.4 Mechanical · 
Cleaning procedures and results 
Code data reports 
Installed lifting and handling equipment proce-

dures, inspection, and test data 
Lubrication procedures 
Material properties records 
Pipe and fitting location reports 
Pipe hanger and restraint data 

. Pressure test results (hydrostatic or pneumatic) 
Safety valve response test procedures 

3.4.5 Electrical and I & C 
Cable pulling tension data 
Cable separation data 
Cable splicing procedures 
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Cable terminating procedures 
Certified cable test reports 
Relay test procedures 
Voltage breakdown test results on liquid insula

tion 

3.4.6 General 
As-built drawings and records 
Final inspection reports and releases 
Nonconformance reports 
Specifications and drawings 

3.5 Pre-Operational and Start-Up Test Records 

Automatic emergency power source transfer pro-
cedures and results 

Final system adjustment data 
Pressure test results (hydrostatic or pneumatic) 
Initial heatup, hot functional, and cooldown pro-

cedures and results 
Initial plant loading data 
Initial reactor criticality test procedures and results 
Instrument AC system and inverter test proce-

dures and reports 
Main and auxiliary power transformer test pro

cedures and results 
Off-site power source·energizing procedures and 

test reports 
On-site emergency power source energizing pro-

cedures ar:,d test reports 
Plant load ramp change data 
Plant load step change data 
Power transmission substation test procedures and 

resu Its 
Pre-operational test procedures and results 
Primary and secondary auxiliary power test pro-

cedures and results 
Reactor protection system tests and results 
Start-up logs 
Start-up test procedures and results 
Station battery and DC power distribution test pro

cedures and reports 
Water chemistry report 

3.6 Operation Records 

Records and drawing changes identifying facility 
design modifications made to systems and 
equipment described in the Final Safety Analysis 
Report 

New and irradiated fuel inventory, fuel transfers, 
and assembly fuel-depletion history records 

Off-site environmental monitoring survey records 

. ·u 
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Spent fuel shipment records 
Facility radiation and contamination survey results 
Radiation exposure records for individuals enter-

ing radiation control areas 
Records of gaseous and liquid radioactive material 

released to the environs 
Records of transient or operational cycles for those 

facility components designed for a limited num
ber of transients or cycles 

Training and qualification records for current 
members of the plant operating staff 

In-service inspection records 
Records of reviews performed for changes made 

to procedures or equipment, or reviews of tests 
and experiments 

Meeting minutes of the plant nuclear safety com
mittee and company nuclear review board 

Surveillance activities, inspections, and calibra
tions required by the technical specifications 
records 

Records of reactor tests and experiments 
Changes made to operating procedures 
Low level radioactive waste shipments records 
Sealed source leak test results 
Records of annual physical inventory of all sealed 

source material 
Logs of facility operation covering time interval at 

each power level 
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Records and logs of maintenance activities, in
spections, repair, and replacement of principal 
items of structures, systems, and components 

Water chemistry reports 
Operational, shift supervisor, and control room 

logs 
Licensee event reports 
Fire protection records 
Nonconformance reports 
Plant equipment operations instructions 
Security plan and procedures 
Emergency plan and procedures 
Quality Assurance and Quality Control Manuals 
Records of activities required by the security plan 

and procedures 
Records of activities required by the emergency 

plan and procedures 
Applicable records noted in other sections of this 

Appendix for any modifications or new con
struction applicable to structures, systems, or 
components 

Evaluation of results of reportable safety concerns 
as required by regulations 

Annual environmental operating report 
Annual plant operating report 
Records to support licensing conditions such as 

safeguards and special nuclear material account
ability 

~:
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APPENDIX 18A-1 
NONMANDATORY GUIDANCE ON AUDITS 

1 GENERAL 

This Appendix provides nonmandatory guid
ance on quality assurance audits as specified in 
Basic Requirement 18 and Supplement 185-1. 

2 AUDIT ADMINISTRATION 

2.1 Purpose 

Quality assurance audits should be performed 
to: 

(a) determine that an effective quality assur
ance program has been developed and docu
mented; 

(b) verify by examination and evaluation of ob
jective evidence whether quality assurance pro
gram elements, items, processes, work areas, or 
records, as appropriate, conform to specified re
quirements; 

(c) assess the effectiveness of controls and ver
ification activities; 

(d) report audit findings of deficiencies to all 
levels of management who should be informed and 
who should take corrective action; 

(e) verify that corrective action has been 
planned, initiated, or completed. 

2.2 Elements 

Elements of audit administration should include 
(a) through (g) below: 

(a) a management policy statement or proce
dure which establishes organizational indepen
dence and authority of the auditors and commits 
the organization to executing an effective audit 
system; 

(b) manpower, funding, and facilities to imple
ment the audit system; 

(c) identification of audit personnel and their 
qualifications; 

(d) provisions for reasonable and timely access 
of audit personnel to facilities, documents, and 
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personnel necessary in the planning and perfor
mance of the audits; 

(e) methods for reporting audit findings to re
sponsible management of both the audited and au
diting organizations; 

(f) provision for access by audit teams to levels 
of management of the auditing and audited or
ganizations that have the responsibility and au
thority to assure corrective action; 

(g) methods for verification of effective correc
tive action on a timely basis. 

2.3 Frequency of Audits 

Frequency of regularly scheduled internal and 
external audits should be based upon evaluation 
of all applicable and active elements of the quality 
assurance programs. These evaluations should in
clude an assessment of the effectiveness of the ap
plicable and.active elements of the program based 
upon such information as the following: 

(a) previous audit resu Its and corrective actions; 
(b) nonconformance reports; 
(c) independent information (e.g., from other 

sources such as generic experience of the nuclear 
industry, ASME, peer organizations, regulating 
bodies, etc.). 

2.4 Supplemental Audits 

Regularly scheduled audits should be supple
mented by additional audits for one of the reasons 
given in (a) through (f) below: 

(a) to determine the capability of a Supplier's 
quality assurance program prior to awarding aeon
tract or purchase order; 

(b) when, after award of a contract, sufficient 
time has elapsed for implementing the quality as
surance program and it is appropriate to determine 
that the organization is adequately performing the 
functions as defined in the quality assurance pro-
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gram description, codes, standards, and other con
tract documents; 

(c) when significant changes are made in func
tional areas of the quality assurance program such 
as significant reorganization or procedure revi
sions; 

(d) when it is suspected that the quality of an 
item is in jeopardy due to deficiencies in the quality 
assurance program; 

(e) when a systematic, independent assessment 
of program effectiveness is considered desirable; 

(f) when it is necessary to verify implementa
tion of required corrective action. 

3 PREPARATION FOR AUDITING 

3.1 Team Selection 

In selecting personnel for audit assignments, 
consideration should be given to special abilities, 
specialized technical training, prior experience, 
personal characteristics, and education. 

3.2 Team Familiarization 

To ensure that the audit team is prepared prior 
to initiation of audit, pertinent information, in
cluding policies, procedures, standards, instruc
tions, codes, regulatory requirements, and prior 
audit reports, should be made available for review 
by the auditors. During the orientation phase of 
the audit, particular attention should be directed 
toward an understanding of internal and external 
organization and contractu,i'f•"interfaces and re
sponsibilities of the organization to be audited. 

3.3 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 audit team leader and team 
members, if known. If unannounced audits are to 
be performed, prior agreement should be ob
tained by the parties involved. 

4 PERFORMANCE 

4.1 Pre-Audit Conference 

A pre-audit conference should be conducted 
with the management of the organization to be au-
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dited. The purpose of the conference should b · <'.: 

·f· th d"t d eto , con 1rm e au I scope an planned dat · :<, . es, meet ,, 
counterparts, discuss the sequence and du . .:, 

f h d. h . ration .: 
o t e au 1t, set t e time for the post-audit ;_ 
f d bl . h h con-., 
erence, an esta 1s c annels of commu - < 
. D . h f nica- . t1on. urmg t e con erence, there should b · 

agreed-to agenda for the audit. 
e-an • 

4.2 Methods 

Audits should be performed using the methods-;' 
given in (a) through (e) below, as appropriate: .·· 

(a) review of procedures and work instructions--' 
for completeness and adequacy; 

(b) examination in work areas for evidence 0 { 

implementation of procedures and instructions;-" 
(c) examination of personnel training and quaJ: 

ifications records where special skills are required; 
(d) reexamination of selected work which has 

been accepted, such as products, design calcula.:
tions, and drawings, and comparison of findings· 
with applicable requirements and the previous ba-· 
sis for acceptance;· 

(e) examination of process controls and records:'. 
to determine conformance with specification. ~ •. : 

4.3 Post-Audit Conference -
~ .... ,,;;,_ 

At the conclusion of the audit, a post-audit c~;;:; 
ference should be held by the auditteam with man~ 
agement of the audited organization to presenf 
audit results and clarify· misunderstandings. It is. 
desirable that agreement be reached on audit re=• 
suits at the post-audit conference. 

5 REPORTING 
,...::-;-1,. 

The audit report should be issued within 30 days,' 
and include a requested date for response by the, 
audited organization. The audit report should be_ 
distributed to responsible management of both the-i\t 
auditing and the audited organizations. · 

:~~.~ 
6 RESPONSE -~J. 

The audited organization should respond to th~J: 
report prior to the requested date. The response}t 
should clearly state the corrective action taken to1~ 
prevent recurrence. In the event that corrective ac-J; 
tion cannot be taken immediately, the audited or-l 
ganization's response should include a scheduled·~,: 
date for initiation and completion of corrective ac-j:: 
tion. The audited organization should report pe-i 
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riodically on the status of corrective action taken 
and the date corrective action was completed. 

7 FOLLOW-UP ACTION 

Follow-up action by the audit team leader or 
management of the auditing organization should 
verify the following: 

(a) timely written response to the audit report; 
(b) adequacy of the response; 
(c) corrective action accomplishment as sched

uled. 

67 

' 
I 

. -I 




