ASME ANDE-1-2020

(Revision of ANDE-1-2015)

ASMEJSInndﬂsttuztiMe

Examination and .
Quality Control é’
Central Quallfvrfatlon
and Certlfleﬁtlon
Progran:!\«

A\e

S|

AN AMERICAN NATIONAL STANDARD

The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

_ ASME Nondestructive
Examination and
Quality Control
Central Qualification

and Certification
Program

AN AMERICAN NATIONAL STANDARD

@?A@ The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

Date of Issuance: February 26, 2021

This Standard will be revised when the Society approves the issuance of a new edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Interpretations are
published on the Committee web page and under http://go.asme.org/InterpsDatabase. Periodically certain actions of the ASME

NDE (AN
http://c

Errata tg
incorrect
on the d

The Com|
notificat
Page aft

This co
Committg
opportun
for additi

ASME

ASME d
documen
assumea
risk of inf

Particiqg
endorsen

ASME 4
and polic

ools.asme.org/as they are issued.

codes and standards may be posted on the ASME website under the Committee Pages to provide corréctior]

ges at

s to

ly published items, or to correct typographical or grammatical errors in codes and standards. Such errata shall be §ised

ate posted.

Imittee Pages can be found at http://cstools.asme.org/. There is an option available to automatically receive an e-
on when errata are posted to a particular code or standard. This option can be found onrthe appropriate Comm
br selecting “Errata” in the “Publication Information” section.

ASME is the registered trademark of\FThe American Society of Mechanical Engineers.

e or standard was developed under procedures'accredited as meeting the criteria for American National Standards. The Stand
e that approved the code or standard was balanced to assure that individuals from competent and concerned interests have h3
ty to participate. The proposed code or standard was made available for public review and comment that provides an opport
bnal public input from industry, academia, regulatory agencies, and the public-at-large.

oes not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

oes not take any position withrrespect to the validity of any patent rights asserted in connection with any items mentioned ir
, and does not undertake toinsdre anyone utilizing a standard against liability for infringement of any applicable letters patent
y such liability. Users of:a'code or standard are expressly advised that determination of the validity of any such patent rights, an
ringement of such rights; is entirely their own responsibility.

ation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as government or ind
ent of this code ‘or standard.

ccepts respensibility for only those interpretations of this document issued in accordance with the established ASME proceq
es, which\precludes the issuance of interpretations by individuals.

No part of this document may be reproduced in any form,

mail
ttee

ards
dan
linity

this
, nor
i the
Listry

ures

TN an electronic retrieval System or OtNerwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2021 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.


https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

Foreword ......

CONTENTS

Conprmittee RoSter

Correspondence With the ANDE Committee . ... ... ittt ittt it i das
Part 1 General Requirements . . ... .. .. ... ...ttt inenennnnnes e
Sectiion 1-1 Introduction ... ......ci ittt ineninnenease Wi,
Section 1-2 Acronyms and Definitions . ... ... .. i i ST
Section 1-3 Responsibilities . . .. oo o vttt e e e e e e
Section 1-4 Administration . ... ..ottt e AR e e
Section 1-5 Eligibility . . o ot e st e
Sectlion 1-6 Maintenance of Certification .. ... ... ..o o ittt ettt en s
Section 1-7 Documents and Records . ... .ovvv v it iin it el ittt i i i e
Section 1-8 References .. ...cvv i @I e e
Part 2 NDE Personnel Qualification and Certification. Requirements . . ...............
Sectiion 2-1 NDE Methods and Levels of Qualification . . N7 .. . o ittt i
Secfion 2-2 NDE Certification Examinations . . ... 08 8. . it e i e
Parf 3 QC Personnel Qualification and Certification Requirements . .................
Sectiion 3-1 QC Methods and Levels of Qualification .. .......... ... ...
Sectiion 3-2 QC Certification Examinations €3 . .« v v v v v vttt ittt et i e e e
Mandatory Appendices

I NDE and QC Requirements for the Nuclear Sector . .......... ... i,
II NDE and QC Requirements for the Boiler and Pressure Vessel and Piping Sector . . . . .
I Qualification(and Certification of Nondestructive Testing Personnel to I1SO 9712 .. .. ..

Nonmandatory Appendix

A Guidance on Maintenance of the Standard . .. ... ..... .0 ..
Figure
A-211 Maintenance of the Standard . .. ... . ittt i e e e e e e
Tables
2-2.2-1 NDE Written EXxaminations . . ... i it ittt ittt ittt ittt ettt ettt eeeeeeenens
3-2.2-1 QC Written EXaminations . . . .. oot v ittt ittt ettt ettt ienteneenesnnsss

il

vi

O© 0 N N O U1 N~ =

e =
LG ST S R = R ]

17
19
21

22

23

13
16


https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

FOREWORD

In 2010, an ASME Project Team was formed with the intent to write a written practice type of document for the
qualification and certification of nondestructive examination (NDE) personnel. The written practice document
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hve been used to support ASME qualification and certification efforts. After much discussion, it was determ
andard was more appropriate for accomplishing the goals of the ASME Project Team. The Project T€am
d in May 2012 and merged into a Standards Writing Committee. The Standards Writing Committee is\now c3
E NDE (ANDE) Committee on Qualification and Certification of Nondestructive Examination Rersonnel
[ontrol Technicians” and, as used in this Standard, is referenced as the “ANDE Committee.” The ANDE Comm|
bus Committee), with its supporting Subcommittees, has the responsibility to write, maintain; and approve
i
tandard has been written to provide the requirements for a central qualification,and certification prog
bd by a third-party certification organization (certification body) for NDE and quality control (QC) perso

tandard has been written to meet the needs of many different industries stichas the aerospace and def§
, the automotive industry, the construction and building industry, and the etiergy industry. The energy indu
rectly relates to many different specific industry sectors (SISs), such as,power plants, fossil power, renew
rcticengineering and offshore technology, nuclear power, and energy efficiency, includes many SIS activities
NDE or QC to be performed by qualified and certified personnelzThese SIS activities include manufactug
on, construction, installation, maintenance, preservice inspection; and inservice inspection. The use of pef
ased requirements for qualification with a systematic approach'to training (SAT) process in this Standard, a
use of job task analyses (JTAs) for the qualification and eertification of NDE and QC personnel, makes it un
ports a goal of enhancing personnel capabilities to perform NDE and QC methods. These performance-b3
hents are focused on training and true performance demonstration of the skills needed for personnel to perf]
job functions throughout initial qualification and\certification and then during certification periods.

d and that a larger pool of personnel will become available to support any industry or SIS that either requirg
to use this Standard.
dition of the Standard may be used beginning with the date of issuance shown on the copyright page. After s
ssuance, this edition becomes the requirement for compliance with this Standard.
-1-2020 was approved as an American National Standard on November 5, 2020.

ned
was
lled
and
ttee
this

ram
hnel

both performance-based and prescriptive requirements that serve as the program core for these activities.

nse
try,
hble
that
ing,
for-
ong
que
sed
brm

pected that with the use of this Standard, NDE.afid QC inspection reliability and qualification performance wifl be

sor

uch



https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

ASME NDE (ANDE) COMMITTEE
Certification of Nondestructive Examination (NDE) Personnel
and Quality Control (QC) Technicians

STANDARDS COMMITTEE OFFICERS

H. Stephens, Jr., Chair
T. L. Clifford, Vice Chair
P. Murray, Secretary

STANDARDS COMMITTEE PERSONNEL

R. M. Beldyk, BlueScope P. Sturgill, Sturgill Welding @nd, Code Consulting

C. Brown, Idaho National Laboratory M. L. Turnbow, Consultant

T. L. Clifford, Chattanooga State Community College T. Zavadil, ATG (Advanced Technology Group), s.r.o.

N. Finney, Duke Energy J. L. Arnold, Contributing Member, Niantic Bay Engineerihg, LLC
P. Fisher, HSB Inspection and Insurance Co. J. Hall, Contributing\Member, LMT, Inc.

D. Henry, Westinghouse Electric Co. L. Mullins, Countribliting Member, Zetec, Inc.

K. Kjm, Korea Institute of Nuclear Safety C. Smith, Contributing Member, Smith Associates Consulting Group,
P. rray, The American Society of Mechanical Engineers LLC

H. Stephens, Jr., Consultant



https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

CORRESPONDENCE WITH THE ANDE COMMITTEE

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

revisionf or a case, and attending Committee meetings. Correspondence should be addressed to:

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that appear neces
or desirdble, as demonstrated by the experience gained from the application of the Standatd. Approved revisions wi
publishgd periodically.

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

Proposing a Case. Cases may be issued to provide alternative rules whentjustified, to permit early implementatid

an appr
immedid
Requg

Standardl and the paragraph, figure, or table number(s), and be:written as a Question and Reply in the same form4
existing|Cases. Requests for Cases should also indicate the@applicable edition(s) of the Standard to which the prop
Case applies.

Secretary, ANDE Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

ved revision when the need is urgent, or to provide rules notcevered by existing provisions. Cases are effe(
tely upon ASME approval and shall be posted on the ASME Committee web page.
sts for Cases shall provide a Statement of Need and Baekground Information. The request should identify

bary
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Interpretations. Upon request, the ANDE Standards Committee will render an interpretation of any requirement of

the Standard. Interpretations can only be rendered’in response to a written request sent to the Secretary of the A
Standar¢ls Committee.

Requg
formis 4

automatfic e-mail confirming receipt.

If the
Commit

ommended that the Inquir€x_submit his/her request in the following format:

sts for interpretation should preferably be submitted through the online Interpretation Submittal Form.
ccessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will receiy,

nquirer is unable to use(the-online form, he/she may mail the request to the Secretary of the ANDE Stand
ee at the above addre§s.)The request for an interpretation should be clear and unambiguous. It is further

NDE

The
e an

ards
rec-

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry in one or two wqrds.
Edition: Cite the applicable edition of the Standard for which the interpretation is being requegted.
Question: Phrase the question as a request for an interpretation of a specific requirement suitablg for
general understanding and use, not as a request for an approval of a proprietary desighn or
situation. Please provide a condensed and precise question, composed in such a way tlrat a

yes or ‘o~ reply Is acceptable.
Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If

Background Information:

entering replies to more than one question, please number the questions and replies.

Provide the Committee with any background information that will assist the Committee in

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

information.
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

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

» o«

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

Attending Committee Meetings. The ANDE Standards Committee regularly holds meetings and/or telephon¢ confer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference shotild coptact the
Secretary of the ANDE Standards Committee.
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ASME ANDE-1-2020

Part 1
General Requirements

SECTION 1-1 INTRODUCTION

1-1]1 Scope

(a) This Standard includes both performance-based
and| prescriptive requirements to be used for an ASME
Nondestructive Examination (NDE) and Quality Control
(QC) Central Qualification and Certification Program
thatf applies to NDE personnel and QC inspection person-
nel.
(b) This Standard includes requirements for personnel
edufation, training, experience, written examinations, and
pra¢tical demonstrations. The requirements are based on
a syptematic approach to training (SAT) process that inte-
gratles the development of job task analyses (JTAs) and
bodl of knowledge (BoK) requirements.

(a) This Standard is applied by a third-party certifica-
tion| organization, which is referred to within this Stan-
dargl as a certification body (CB).

(d) This Standard classifies CB-certified individual$.as
Level I, Level 11, or Level III.

(¢) Mandatory Appendices I and II include require-
merjts specific to the nuclear sector and the beiler and
pregsure vessel and piping (BPVP) industry sectors,
respectively. Mandatory Appendix III includes require-
ments specific to the qualificationsand certification of
nondestructive testing personnel(to)ISO 9712.

1-1j2 Applicability

This Standard is applicable to any industry or industry
sector that performs.industry sector activities such as
manufacturing, fabrication, construction, installation,
maiptenance, preservice inspection (PSI), and inservice
inspection (SH that require NDE or QC inspections to
be performed by qualified and certified NDE and QC
inspection personnel.

Appendices is optional, but when used, all‘the'[require-
ments within a Nonmandatory Appendixbecomd manda-
tory unless the Nonmandatory Appendix‘is spedified for
guidance only. See Nonmandatory Append|x A for
guidance on maintenance of theStandard.

1-1.4 Involvement of Regutatory or Enforcement
Authorities or Jurisdictions, or Authprized
Inspection Agencies

When a referencing code or standard requirefs the in-
volvement of regulatory or enforcement authofities or
jurisdictions*or an Authorized Inspection Agengy (AIA),
those authorities or agencies shall be provided the certi-
fied individual’s written approval (see para. 1-7.3) to
accessiany record of documentation, qualification]or certi-
fication activities performed to meet this Standpard.

1-1.5 Applications, Certification Forms, Jqb Task
Analyses, Related Body of Knowledxe
Requirements, and Qualification/Continuity
Cards

When the following documents, methods, or [require-
ments are referenced in this Standard, the latest yersions
approved by the applicable specific industry secfor (SIS)
committee shall apply:

(a) applications and related forms

(b) JTAs for NDE or QC methods or endorsemnents

(c) BoK for NDE or QC methods or endorsenpents

(d) qualification/continuity cards and their|instruc-
tions

1-1.6 Eye Examinations

(a) In addition to maintaining certification, cahdidates
shall demonstrate satisfactory visual acuity to perform
NDE or QC methods, as applicable. The eye examination

1-1.3 Use of This Standard

This Standard isrequired to be used when referenced by
a user’s code, standard, specification, procedure, or
instruction, which the user has committed to meet or
is required to meet. Optional use of this Standard is
not prohibited, but when this Standard is used, all require-
ments are mandatory, including those in the applicable
Mandatory Appendices, except where specific alternatives
are provided in this Standard. Use of Nonmandatory

shall be given on an annual basis (i.e., certified personnel
shall receive and successfully pass vision acuity examina-
tions at intervals not to exceed 1 yr, which expire on the
last day of the month of the expiration date, in order to
maintain their certifications in an active status) in accor-
dance with the following requirements:

(1) Near Vision Acuity. The candidate shall demon-
strate near vision acuity, natural or corrected, of
Jaeger 1 or equivalent at a distance not less than 12
in. (30 cm) in at least one eye or shall meet the vision
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requirements of the referencing code, standard, proce-
dure, specification, or instruction. Testing methods that
are capable of determining equivalent visual acuity
may be used. (A medical professional who performs
eye examinations shall determine equivalency.)

(2) Far Vision Acuity. Far vision acuity testing is
required only when specified by the applicable SIS.

(3) Color Differentiation/Contrast. Personnel shall
demonstrate the capability to distinguish the colors ap-

Table continued

plicableLto the test methods for which certified and to
differenftiate contrast between these colors. Accepted
examindtion types include H-R-R Pseudoisochromatic,
Ishihara| Dvorine, and Farnsworth. Equivalent examina-
tions mdy be performed when equivalency by a qualified
and licepsed medical professional has been determined.
Any lim[tation in color perception shall be evaluated in
accorddnce with the employer’s eye examination
progrant by a qualified individual. Limitations shall be
documehted on the candidate’s eye examination docu-
ments.

(4) | Vision Correction. When vision correction is nec-
essary tp pass the visual acuity examinations, the same
vision cprrection device shall be worn during all NDE
and QC ipspections. Candidates using different correction
devices,such as eye lenses and contact lenses, during NDE
and QC Inspections shall complete a visual acuity exam-
ination for each correction device.

(b) Responsibilities. The Employer shall

(1){develop and maintain an eye examination
progranj or written practice that complies with this Stan-
dard and any other requirements that may be required by
a referencing code, standard, specification, procedure, or
instructjon

(2) |[ensure personnel conducting eye examinations
are eithe¢r medical professionals who perform eye exam-
inations|or other personnel trained to the\employer’s eye
examindtion program or written practice

(3)|maintain the ANDE-certified individual’s eye
examindtion records for the daration of the certification

SECTION 1-2 ACRONYMS AND DEFINITIONS

1-2.1 General

The definitions/in paras. 1-2.2 and 1-2.3 have been
provided to@nsure a uniform understanding of the acro-
nyms anjd‘tefms used in this Standard.

Acronym Definition

BoK Body of knowledge

BPV Boiler and Pressure Vessel

CB Certification body

DDA Digital detector array

DTO Designated test organization

ET Electromagnetic (eddy current) testing

1&C Instrumentation and control

ISI Inservice inspection

JTA Job task analysis

LT Leak testing

MT Magnetic particle testing

NDE Nondestructive examination

NDI Nondestructive inspection

NDT Nondestructive testing

PSI Preservice inspection

PT Liquid penetfant testing

QA Quality @ssurance

QC Quality~control

QC CIVIL Civil inspection

QC ELECT Electrical inspection

QC MECH Mechanical inspection

QC RECPT Receipt inspection

QE(WELD Weld inspection

RT Radiographic testing

SAT Systematic approach to training

SIS Specific industry sector

SME Subject matter expert

TOFD Time-of-flight diffraction

uT Ultrasonic testing

uv Ultraviolet

VT Visual testing
1-2.3 Definitions
AIA inspection: verification of the performance of exam-
inations and the qualification and certification of NDE|and
QC Inspection personnel by an AIA Inspector.
AI/ANI/ANII: the Authorized Inspector, Authorized
Nuclear Inspector, or Authorized Nuclear Inseryice
Inspector.
Authorized Inspection Agency (AIA): an organization thiat is

1-2.2 Acronyms

Acronym Definition
AET Acoustic emission testing
AIA Authorized Inspection Agency
ANDE American Society of Mechanical Engineers
Nondestructive Examination
ANSI American National Standards Institute
ASME American Society of Mechanical Engineers

empowered by an enforcement authority to provide
inspection personnel and services as required by an ap-
plicable ASME BPVC Section. The AIA is accredited by
ASME in accordance with the provisions set forth in
ASME QAI-1.

candidate: an individual seeking certification to this Stan-
dard.
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certification: written attestation that an individual is qual-
ified in an NDE or QC method and has endorsements, as
applicable, in accordance with the requirements as stated
in this Standard.

certification body (CB): a third-party certification organ-
ization that is an independent body, such as a nonprofit
technical society, research organization, or government
agency, that assesses and attests to the individual’s

experience: actual performance, simulations, or verifica-
tions conducted during work time resulting in the acqui-
sition of skills and knowledge. Classroom training is not
considered as experience.

false call: reporting a defect when none exists.

flaw: an imperfection or unintentional discontinuity
detected by NDE or QC inspection.

grading unit: a section of a test sample. A grading unit can

levelof qnn]iﬁ'r‘nfinh and certification in accordance
with this Standard, separate from the organizations
thaf use the NDE or QC personnel that it certifies and
not|owned by any organization that uses such certified
personnel.

defdct: as used in NDE and QC, a flaw or relevant condition
(imperfection or unintentional discontinuity) of such size,
shape, orientation, location, or properties as to be reject-
ablq by a referencing code, standard, specification, proce-
dure, or instruction.

designated test organization (DTO): an organization with
facilities, equipment, and personnel for administering
examinations approved by the CB.

docimented: describing information that is in a hard copy
or dlectronic format that shows the existence or truth of
evidence.

edugation:

(d) the process of facilitating learning.

(b) the acquisition of knowledge, skills, values, and
belipfs.

employer: the legal entity, corporate, government;private,
or public entity that employs NDE or QC personhel and is
solely responsible for authorizing employees.to perform
NDHE or QC inspection.

endprsement: the CB’s approval of an individual’s qualifi-
catipn to perform an NDE or QC te¢hhique that is not inte-
gral to the basic method certification. For example,
indjviduals certified in thé_ultrasonic method would
not pe certified to perform'phased-array testing technique
unlgss they have a phased-array endorsement.

enfgrcement authority:'a regional or local governing body,
such as, a state.0r municipality of the United States or a
proyince of €Canada, empowered to enact and enforce
legislation.

evaluation: a determination of the significance of an indi-
cation

be of unequal length and spacing and either|with or
without relevant conditions or flaws.

industry: a distinct group of productive or profif-making
enterprises that produces or supplies goods or [services
(e.g., the aircraft industry, the pipelifie industry, the auto-
motive industry, and the energy industry).

inspection: the observation ofi@ny operation performed on
materials, components, tboth to determine theif accept-
ability in accordance-with given criteria.

instructor: an individual who teaches, trains, or ¢ducates
NDE or QC inspection personnel.

Jjob task andlysis (JTA): the systematic process df identi-
fying the-content of a job, including the activities |nvolved
and the knowledge and skills required to perform the
wotk,

nondestructive examination (NDE): the development and
application of nonintrusive methods to examine materials
or components or both, in ways that do not impajir future
usefulness and serviceability in order to detecf, locate,
measure, interpret, and evaluate flaws or other] defined
attributes.

NDE method: one of the disciplines of NDE. All or any of the
NDE methods listed below are addressed withjn ASME
Codes and Standards and as applicable may be addressed
within the requirements of this Standard. Use of the term
“testing” in the acronyms of this definition infends to
provide a universal term to describe nondesftructive
methods across all industries and industry sectors that
may use this Standard, such as those that spe¢ify NDE
methods, nondestructive testing (NDT) methods, or
nondestructive inspection (NDI) methods:

(a) acoustic emission testing (AE)

(b) electromagnetic (eddy current) testing (HT)

(c) leak testing (LT)

(d) magnetic particle testing (MT)

(e) liguid penetrant testing (PT)

examination, nondestructive (NDE): see nondestructive
examination (NDE).

examination, qualification: an assessment (e.g., written)
conducted in accordance with a procedure or other spe-
cific requirements.

examination center: a center with facilities, equipment,
and personnel used to administer examinations (see
designated test organization).

(f) radiographic testing (RT)
(g) ultrasonic testing (UT)
(h) visual testing (VT)

NDE technique: a specific way of utilizing an NDE method,
e.g., use of a yoke for the MT examination method.

outside agency: an organization or individual providing
support services to the CB.
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performance-based requirements: for training, qualifica-
tion, and certification of personnel, requirements for per-
sonnel to successfully demonstrate their ability to
consistently perform tasks under real working conditions.
This puts certification candidates in situations where they
use their knowledge and demonstrate their skills in a
manner that can quantitatively measure the elements
that employers and certification organizations deem
most important (i.e., job tasks, especially those requiring

relevant condition: an observation during NDE or QC
inspection that is evaluated as to its significance on
the subject NDE or QC inspection results.

specific industry sector (SIS): a subdivision of an industry
such as the energy industry, which includes such specific
industry sectors as power plants, fossil power, renewable
energy, arctic engineering, and offshore technology,
nuclear power, and energy efficiency organizations. Activ-

specialized skills, and knowledge to reliably detect rele-
vant conditions and flaws).

practical demonstration: for Level I, Level 11, and Level III
candidates, a demonstration of an individual’s ability to
conduct|NDE or QC methods.

procedule: a document containing written instructions
used by|personnel to perform NDE or QC methods.

psychometric process: the science and technology of
measurgment used to develop and analyze assessments
of cognitive and skill ability.

qualificqtion, personnel: the characteristics or abilities
gained through education, training, or experience, as
measured against established requirements, such as
tests, that qualify an individual to perform a required func-
tion.

qualificdtion/continuity card: a card used to show that an
individyal has documented evidence of their demon-
strated |ability to perform the attributes needed for
NDE or QC methods and endorsements associated with
certificafion, maintenance of certification, and recertificas-
tion.

quality dontrol (QC): those quality assurance actions that
provide [a means to evaluate and measure the\character-
istics of in item or process in accordance with established
requirerpents.

QC inspéction: a phase of quality control that by means of
examindtion, verification, or méasurement determines
the conformance of materials, supplies, components,
parts, appurtenances, systems, processes, or structures
to predgtermined quality requirements.

QC methpd: one of the'disciplines of QC. All or any of the QC
inspectipn methodsJisted below as addressed in referen-
cing codles, standards, specifications, procedures, or
instructions~itsed as applicable may be addressed
within the\requirements of this Standard.

ities that are needed-to supporta cpnriﬁr indncfry sector
may include manufacturing, fabrication, construcgion,
installation, repair/replacement activities, maintenance,
and preservice inspection or inservice inspéction.

SIS activity requirements: requirements in this Standarld or
those that are defined in a code, stamdard, specification,
procedure, or instruction that are usedto perform the SIS
activity. These requirements shall*apply to a particular
area in a specific industry sécter or technology where
using NDE or QC methods-that may require spegific
skills, knowledge, equipment, or training.

subject matter expert-{SME): an individual with a defin{tive
source of knowledge, technique, or expertise in a speific
subject area, such’as training or NDE or QC methods.

systematicrapproach to training (SAT) process: the mleth-
odology.for' design and development of the qualification
and examination requirements in this Standard. It i an
orderly and logical approach to determine what pepple
need to know and do for their particular job in their cgrti-
fication area. The SAT process verifies that people|are
prepared for their work by having the necessary skills
and knowledge to do their job. The SAT process inclydes
five steps with a focus toward meeting the performahce-
based requirements of this Standard. The five steps|are

(a) analysis

(b) design

(c) development

(d) implementation

(e) evaluation

testing: the determination or verification of the capabfility
of an item to meet specified requirements by subjedting
the item to a set of physical, chemical, environmenta], or
operating conditions.

test sample: an example or a simulation of the compomnent
for which the NDE or QC method is qualified and, as appro-
priate, replicates size, geometry, and material properties,
and contains attributes or deficiencies to be encounté¢red

(a) QC CIVIL — civil inspection

(b) QC ELECT — electrical inspection
(c) QC MECH — mechanical inspection
(d) QC RECPT — receipt inspection
(e) QC WELD — weld inspection

regulatory authority: an authority having jurisdiction that
is empowered to issue and enforce regulations.

on the job.

training: organized and documented program of activities
designed to impart the skills and knowledge required to
become qualified.

written examination: an examination that includes both
general and specific knowledge questions based on the
principles ofa NDE or QC method applicable to codes, stan-
dards, specifications, instructions, procedures, and their
acceptance criteria.
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SECTION 1-3 RESPONSIBILITIES

1-3.1 General

(a) This Section contains the requirements for the
overall responsibility of the CB program for NDE and
QC inspection personnel qualification and certification
to this Standard.

(b) The ANDE Committee is responsible for the devel-

(4) notice of revoked certification

Examination results shall not be given over the tele-
phone.

(g) The CB certifies by issuing a certification form that
the individual has satisfied the requirements of this Stan-
dard. However, the CB does not give authority or license to
that individual to perform NDE or QC activities [see
para. 1-3.5(a)(3)].

(h) The CB shall develop and maintain written exam-

Opll Cllt aud ulaiutcuauuc Uf t‘llib Staudal d.

(a) The CB QA program and the CB general administra-
tive|procedures for implementation of this Standard such
as the operating procedures and instructions to candi-
dates shall be made available to the applicable SIS
committee for review and comment, and all comments
shall be addressed prior to implementation by the CB.
(d) Theapplicable SIS committee shall approve all tech-
nicgl documents including JTAs; BoKs; qualification/
confinuity cards and their Instructions for use; technical
progedures that include grading of written examinations;
praftical demonstrations; checklists; psychometric
progess instructions; and test samples and grading units.

1-3]2 Certification Body (CB)

The CB shall meet the following requirements:

(¢) The CB shall have demonstrated experience in
adnjinistration of programs for certification of personnel
bas¢d on factors including training and examinations.
(b) The CB shall maintain a Quality Assurance (QA)
program that meets the requirements of the latest
edition of ISO 9000 or equivalent (e.g., ASME,NQA-1,
as applicable).

(4) The CB shall verify candidates’ qualification and
certify NDE and QC inspection personnel.in accordance
with the requirements of this Standard. This includes
the [Mandatory Appendices and maintaining the infra-
structure for the certification program including develop-
ment and maintenance of wriften examinations, test
sanples, and organizationS\providing services, such as
DTQs.

(d) The CB shall maintain a database of certified indiv-
iduals that is accessible for verification of certifications by
regullatory or enforcementauthorities, Authorized Inspec-
tion| AgencieS; owners, or employers, as applicable.

(8) The.CB'shall issue a certification form to those per-
sonnel satisfying the requirements for NDE or QC certi-
ficationi in accordance with this Standard and shall issue an

inations and practical demonstrations based on the
psychometric process and other requirermentf of this
Standard, including (1), (2), and (3).
(1) The CB shall develop and maintain a secyre ques-

tion bank, and written examinatigns”shall be grepared
based on the JTAs using a selection procgss that
ensures no individual takeS;the same exanjination
more than once.
(2) The CB or CB’stapproved outside agendies shall
maintain a secure testsample bank containing a sufficient
number of flawed samples to support the practical demon-
strations.
(3) The/€B shall ensure that the samples in the test
sample bank shall be real or simulated with some flaws
exceeding and others not exceeding the accepta;rce stan-
dards.of the applicable referencing code, standafd, spec-
ification, procedure, or instruction.
(i) The CB shall develop criteria and monitor imple-
mentation results to ensure program effectiveness for
performance improvement.

1-3.3 Examination Centers

(a) Examination centers are responsible for adminis-
tering examinations in accordance with this Standard.

(b) Examination centers shall establish a contrplled en-
vironment to ensure the integrity of the exarphination
process and the security of examination materipls.

(c) Examination centers shall be operated difectly by
the CB or a CB-approved outside agency, e.g., a|DTO.

1-3.4 Instructor

An NDE or QC instructor (see para. 1-4.5) shall have the
skills and knowledge to plan, develop, organfize, and
professionally present classroom course mateiials and
demonstrations, and conduct laboratory exercises.
Course materials (classroom, e-learning training{ demon-
strations, structured laboratory exercises, and on-the-job

examination record, which shall be maintained in a data-
base.
(f) The CB shall mail or email to candidates the

following notifications within 30 days of their issuances:

(1) acknowledgement of receipt of a candidate’s
application

(2) results of written examinations and practical
demonstrations

(3) certification forms [see (e)]

training) presented shall be reviewed and approved by an
NDE or QC Level Il in the methods or endorsements being
taught.

1-3.5 Employer

(a) The employer shall
(1) provide qualification records (i.e., training,
experience, visual acuity, and other records related to
certification) to the CB upon request, provided release


https://asmenormdoc.com/api2/?name=ASME ANDE-1 2020.pdf

ASME ANDE-1-2020

of such records is authorized by the certified individual or
by the individual applying for certification
(2) report performance deficiencies to the CB
(3) authorize employees to perform NDE or QC
inspections
(b) Self-employed individuals shall assume all
employer responsibilities described herein.

1-3.6 Candidate

shall submit eye examination records showing compliance
with the requirements of this Standard. The CB shall
review the applications and notify candidates of their elig-
ibility for examination.

1-4.3 Approval of Outside Agencies

The approval and use of outside agencies shall be
controlled by the CB’s QA program.

Persohnel applying for certification in accordance with
this Starjdard or certified by the CB and applying for recer-
tification are responsible for providing complete and accu-
rate rec¢rds, obtaining an eye examination in accordance
with the requirements of para. 1-1.6, and submitting in a
timely mjanner records required for maintenance of certi-
ficationg.

1-3.7 Specific Industry Sector Committee

(a) Representatives from industry in cooperation with
a CB sh3ll establish a SIS committee. The SIS committee
shall prvide technical advice and support to the CB to
ensure dompliance with this Standard. The requirements
for each| SIS committee are contained in the Mandatory
Appendices of this Standard.

(b) The SIS committees shall perform oversight of the
CB as described in the CB’s operating procedures. The
oversight shall be based on detailed review and
comment activities by the SIS committees to provide
consistent, constructive, and collective results to the CB.

(c) The SIS committee shall have a balanced membet;
ship compprising SMEs or other representatives knowl-
edgeable in various aspects of NDE or QC meéthods.
The SIS|committee shall coordinate implementation of
the Stapdard requirements between interested and
affected|parties and the CB.

SECTION 1-4 ADMINISTRATION

1-4.1 General

This Section containsthe general requirements for the
overall ddministration ofthe CB program for NDE and QC
Inspectipn personnelqualification and certification to this
Standardl.

1-4.2 Application Process

1-4.4 Qualification and Utilization of Designdted
Test Organizations

Designated test organizations (DTOs) shall b€ subjeft to
evaluation and periodic audits in accordance with th¢ CB
QA program.

1-4.5 Instructor Qualifications

(a) NDE Instructor. An NDE"instructor shall meet the
following qualification réquirements:
(1) be a certified NDE Level III in the NDE method
that they instruct, of'shall have passed an NDE Levgl III
written examindtion in the NDE method they instruct
(2) shallkmeet one of the following requirements:
(-a)\be ateacher or vocational instructor at a sfate,
municipalyprovincial, or federal learning institution|
(-b) successfully complete a 40-hr coursg of
instruction in training and teaching techniques
(b) QC Instructor. A QC instructor shall meet one of the
following qualification requirements:
(1) be a certified QC Level III in the QC method fthat
they instruct
(2) have instructor experience in conducting
training related to the specific inspection task within
the method being instructed

1-4.6 Preparation, Distribution, and Maintenance
of Records

(a) The CB is responsible for the preparation of cgrti-
ficates, forms documenting results of the examinatiops it
administers, and records of evaluation of a candidate’s
application.

(b) The records supporting the qualification and cgrti-
fication of an individual, including education, trainingfand
experience records, affidavits, degrees, certificates, fetc.,
shall be maintained on file by the CB (see para. 1-7}4).

Candidates shall prepare and submit an application
form for examination to the CB. The application form
documents their education, training, experience, and
employment history. Candidates shall also submit a
completed qualification/continuity card for each NDE
or QC method including endorsement(s), if applicable,
for which they are seeking certification. The form shall
include contact information for individuals who can
substantiate the validity of training and experience
claims made by the candidate. In addition, the candidate

1-4.7 Access to Records

Access to an individual’s certification records main-
tained by the CB shall be made available to the certified
individual and other entities including Owners, ASME
Certificate Holders, repair organizations, and support or-
ganizations as authorized by the certified individual and
the CB.
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1-4.8 Specific Industry Sector Activity
Endorsement

A SIS activity endorsement applied to the certification in
each method is based on the scope of the written exam-
ination and the practical demonstration evaluation as
established by the SIS. A candidate can apply and be exam-
ined for multiple methods and endorsements.

1-5.5 Eye Examinations

A candidate shall have documented evidence of a
current eye examination in accordance with para. 1-1.6
in order to be considered for certification.

1-5.6 Written Examinations

(a) A candidate shall be eligible to take the written
examination upon completion of the education require-

SECTION I-5 ELIGIBILITY

1-5/1 General

This Section contains the eligibility requirements for
examination and certification of NDE and QC inspection
personnel.

1-5/2 Education

All Level I, Level 11, or Level III candidates shall have a
high school diploma, general education diploma, or
equjvalent education.

1-5{3 Training

(a) Candidates for NDE and QC personnel qualification
and| certification shall complete sufficient training to be
famjliar with the principles and practices of the applicable
NDE or QC method including any endorsements being
sought.

(b) Training for each NDE or QC method including amy;
endprsements being sought shall be developed by a group
of SMEs in accordance with the performance-baséd SAT
progess. Training may be provided in the cldssroom or
labgratory or by means of a self-paced,"computer-
based, on-the-job training or distance-learning techni-
quep. As an integral part of the SAT process, the JTA
and| BoK shall be used for the skills and knowledge
requred for training.

(a) An NDE or QC inspection, Level III shall, in all cases,
be ultimately responsible (for the sequence, content, and
depth of coverage for ea¢h training topic. Sufficient evalua-
tionfduring the proceSs-of achieving training is essential to
ensyire comprehension prior to examination for qualifica-
tion) and certification.

(d) All training courses shall address the content
confained-in the applicable BoK, that is developed
frorh theé JTA, addressed in this Standard and shall be
appkaved by an NDE or QC Level 11 certified individual

ments in para. 1-5.2 and training requirements|in para.
1-5.3.

(b) Upon successful completion of theywritteh exami-
nation, the candidate shall be issuéd a certificate of
completion. This certificate does not‘imply certlfication.

(c) The candidate has 1 yr tocomplete the experience
requirements in para. 1-5.4 and;successfully complete the
practical demonstration.

1-5.7 Practical Demonstrations

A candidate shall be eligible to perform a practical
demonstration tipon completion of the following:
(a) eye exdmination requirements in para. 1{5.5
(b) experience requirements in para. 1-5.4
(c)~successful completion of the written exarhination
The practical demonstration shall be sucgessfully
completed within 1 yr of successful completion of the
written examination.

1-5.8 Re-Examinations

(a) Candidates who fail to pass either the writt¢n exam-
ination or the practical demonstration may be fe-exam-
ined after a period of at least 30 days providled that
documented evidence of additional training is sybmitted
to the CB for review prior to the candidate being pgrmitted
to be re-examined.

(b) No candidate shall be re-examined more thlan twice
within any continuous 12-month period.

SECTION 1-6 MAINTENANCE OF CERTIFIGQATION
1-6.1 General

This Section contains requirements associated with
continuity of certifications, expiration, recertification,
and revocation of certifications for NDE and QC inspection
personnel.

(see para. 1-3.4).

1-5.4 Experience

(a) Experience shall be documented on the qualifica-
tion/continuity card for each NDE or QC method.

(b) Completed qualification/continuity cards shall be
submitted to the CB as part of the candidate’s application.

1-6.2 Continuity of Certification

(a) Tomaintain a certification in an NDE or QC method
and applicable endorsement(s), the individual shall
remain actively engaged in the method and applicable
endorsement(s) certified. The individual shall complete
a qualification/continuity card for each NDE or QC
method and applicable endorsement(s) for which he or
she is certified. An ANDE Level III shall sign the card,
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and the individual shall submit it to the CB annually. The
submittal shall occur at least 60 days, but no more than 90
days, before the anniversary date of each 12-month (365-
day) period after initial certification. The CB shall notify
the individual of the qualification/continuity card
approval status before the certification anniversary date.

(b) An individual who has not performed the duties
associated with his or her certification during any 12-
month (365-day) period shall be considered to have inter-

shall notify the individual of the approval status before
the certification expiration date.

1-6.5 Revocation

The CB may revoke an individual’s certification when
any of the following occurs:

(a) Theindividual has not documented performance or
continuity of the duties required to be performed for an

rupted sprvice. Further, an individual who does not submit
the qualification/continuity card within the designated
period ghall be considered to have interrupted service.

(c) An individual with interrupted service who wishes
to reinsftate his or her certification shall successfully
demonsftrate continued proficiency in the previously
certifiefl method(s) and applicable endorsement(s)
before Heing allowed to perform NDE or QC inspection
[see para. 1-3.5(a)(3)]. The individual shall complete a
reducedf-scope practical demonstration for each inter-
rupted dertification method and applicable endorsement.
The ind{vidual shall successfully complete the reduced-
scope pfractical demonstration no later than 90 days
after the¢ anniversary date of each 12-month (365-day)
period.[The CB shall document and maintain the
results pf the reduced-scope practical demonstration
as part pf the individual’s CB certification records. The
CB shalll notify the individual of the results of the
reducedf-scope practical demonstration within 30 days
of complletion and, if the individual is successful, of the
resumpfion of the ANDE Certification.

(d) The activities in (a) and (c) shall be performedin
accordapce with an applicable SIS committee-approved
procedufre.

1-6.3 Hxpiration

Certifications for all NDE and QC in§péection personnel
expire gvery 5 yr, and if these certifications are not
renewed by recertification or by évidence of maintenance
of continuity in accordance with para. 1-6.4(b), the certi-
fication fhall expire.

1-6.4 Recertification

(a) Recertification is based on successful completion of
the applicablenwritten examinations required by
para. 2-P.2 @nd the practical demonstrations required
by paral 2¢2.3 as applicable for NDE personnel and

NDE or QF method-orendorsementforwhichtheindivid-

ual is certified during any continuous 24-month péridd. If
this revocation occurs, then the requirementf in
para. 1-6.4(a) shall apply.

(b) The certified individual’s performance is ddter-
mined by the CB to be deficient,in{an NDE o1 QC
method or an endorsement for specific documented
reasons. If this revocation occurs;then the requiremgnts
of para. 1-6.4(a) shall apply.

(c) The CB determines that-an individual has violated
the CB’s code of conduct:

SECTION 1-7 DOCUMENTS AND RECORDS
1-7.1 Generat

This Section contains the requirements for compiling
and retainiing NDE and QC documents and records.

1-7.2 Types of Documents and Records

The following documents and records shall be inclyded
in the individual’s files maintained by the CB:
(a) certification forms issued for each NDE o1 QC
method, stating any endorsements, if applicable
(b) the results of examinations administered by the CB
including examination checklists used for pracfical
demonstrations
(c) the individual’s application
(d) copies of documents and records supporting| the
verification of qualification of an individual, inclugling
education, training, and experience records; qualifica-
tion/continuity cards; affidavits; eye examination
records; degrees and certificates, etc.
(1) Training documents and records shall identify
the history of the candidate’s training, the organization
providing the training, dates of the training, evid¢nce
of satisfactory completion, and the instructor’s name, if
available.

[2]) N 1€

paras. 3-2.2 and 3-2.3 as applicable for QC inspection per-
sonnel.

(b) Re-examination for NDE and QC Inspection person-
nel at the required expiration interval of 5 yr is not
required provided that a new qualification/continuity
card and reduced-scope practical demonstration have
been submitted in accordance with para. 1-6.2(c) to
and approved by the CB prior to the end of each 12-
month period that the individual is certified. The CB

{Z)Qualifieation/feontinuity-eards—shaltbetsedas a
record for verification by the CB for required initial quali-
fication and annual continuity performance.

(3) Eye examination records shall show the test
results that are used for qualification or certification.
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1-7.3 Confidentiality

The CB shall keep an individual’s documents and
records confidential. The CB shall obtain the individual’s
written authorization before releasing the documents or
records.

1-7.4 Record Retention

The CB shall retain documents and records for a

Section IX, Welding, Brazing, and Fusing Qualifications

Section XI, Rules for Inservice Inspection of Nuclear Power
Plant Components, Divisions 1 and 2

ASME NQA-1, Requirements for Quality Assurance
Programs for Nuclear Facilities

ASME QAI-1, Qualifications for Authorized Inspection

Publisher: The American Society of Mechanical Engineers
(ASME), Two Park Avenue, New York, NY 10016
(www.asme.org)

minfimum of 10 yr or for the period required by the
SIS [committee and specified in the CB QA program.
The| documents and records shall be subject to audit in
accgrdance with the referencing code, standard, specifi-
catipn, procedure, or instruction and the CB QA program.

SECGTION 1-8 REFERENCES

1-8/1 General

This Section lists the references cited in this Standard.
Individual SISs may also be subject to codes and standards
not [listed here. Users of this Standard shall refer to the
regfilatory and statutory requirements of their SIS to
determine the applicable standards, editions, and
addpnda.

1-8/2 References

ASME Boiler and Pressure Vessel Code:

Secﬂion I, Rules for Construction of Power Boilers
Section II, Materials

Section III, Rules for Construction of Nuclear>Facility
Cpmponents, Divisions 1 and 2

Secﬂion IV, Rules for Construction of Heating Boilers
Section V, Nondestructive Examination

Sectlion VIII, Rules for Construction of . Pressure Vessels,
Dijvisions 1, 2, and 3

Code of Federal Regulations (CFR), Title/10, Part 50,
Appendix B, Quality Assurance Criteria)for |Nuclear
Power Plants and Fuel Reprocessing Plants

Publisher: Superintendent of Documents, U.S. [Govern-
ment Publishing Office (GP0O);~7/32 N. Capitdl Street,
NW, Washington, DC 2040 1-{wivw.govinfo.gov)

ISO 9000, Quality management systems — Fundgmentals
and vocabulary
ISO 9712, Non-destructive testing — Qualificafion and
certification of NDT personnel
ISO/IEC 17024 Conformity assessment — General re-
quirementsfor bodies operating certification of persons
Publisher; International Organization for Standaidization
(ISQ), Central Secretariat, Chemin de Blandonnét 8, Case
Rostale 401, 1214 Vernier, Geneva, Switzerland
(www.iso.org)

1-8.3 Other Related Standards

ASME B31.1, Power Piping

ASME B31.3, Process Piping

Publisher: The American Society of Mechanical Ehgineers
(ASME), Two Park Avenue, New York, NY 10016
(www.asme.org)
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Part 2
NDE Personnel Qualification and Certification Requirements

SECTI(JN 2-1 NDE METHODS AND LEVELS OF

2-11 G
This §

ments fi
used in
certific

methodg:

(a) el

QUALIFICATION

eneral

ection provides the descriptions and require-
br NDE levels of qualification and certification
this Standard. These levels of qualification and
htion currently apply to the following NDE

ectromagnetic (eddy current) testing (ET)

(b) miagnetic particle testing (MT)

(c) liquid penetrant testing (PT)

(d) rddiographic testing (RT)

(e) ultrasonic testing (UT)

(f) vijual testing (VT)
2-1.2 Trainee

A traipee shall pursue qualification and certification
under the direction of a certified Level I, Level II, or.
Level II] personnel in the method while gaining appro;
priate eyperience in the applicable NDE method. Addition-
ally, a frainee shall not independently conduct any
examindtions.

2-1.3 Level |

2-1.4 Level I

A certified Level II shall have received doecumented

training and experience to demonstrate competend

performing NDE in the method certified{including ac

tance or rejection of indications in.accerdance with L

III approved procedures. The Le¥elI shall be capab
(a) developing instructions

e in
Cep-
evel
e of

(b) conducting training ef'trainees and Level I's under

the direction of the Levellll

(c) setting up or verifying equipment

(d) performing eXaminations

(e) supervising trainees and Level I's

(f) interpreting indications and evaluating to ac
tance standards of codes, standards, and approved pr
dures

2-1.5 Level 11l

The NDE Level III shall be qualified and hold prev|
Level II certifications in all endorsements within ¢
method for which the individual is certified. A cert
Level III shall have demonstrated competenc
performing NDE in the method certified, including eva
tion of indications in accordance with applicable reqy
ments and the following:

(a) develop procedures and instructions

Cep-
bce-

ous
ach
fied
P in
lua-
ire-

(a) Alcertified Level I shall have received documented (b) e\./aluate and ap,plY applications and examlnz.lt.lon
training|and experience to demoOnstrate competence in r.esults in terms of ex.lstmg cF)des, standards, specifica-
setting up equipment, performing examinations, and tions, proce.dures, or 1n§tru(:‘t10ns
recordirg results in accordance with written instructions. . (c) spec1fy an examination method, procedurd, or
With prior documented-Level Il approval, a Level I may mstruction .to be llls?d . ) , .
perform| acceptance oryrejection of indications in accor- . (@ pro'V}de .tralnmg,.dlr'ect field experience .(ad,mn-
dance wiith specifie-instructions, unless restricted by SIS ister quallfllcatlon/contlnulty cards), ar%d examine NDE
requirernents asisted in the Mandatory Appendices of 'person'n.el in the NDE m.ethods for which the Level III
this Standard er by a referenced code, standard, specifi- is qualified per the requlrements of pa.ra.'1—5.3 .
cation, fjresadlure, or instruction. (e) develop NQE techniques and assist in establl's hing

(b) Ir-addition-to-basie-tF-straight-beamand-anste acceptance criteria where none are otherwise availgble,

beam techniques, a Level I qualified and certified in
the basic UT method shall be capable of performing thick-
ness measurements with either a digital ultrasonic thick-
ness gauge or an A-scan instrument for manual
conventional applications. This includes all longitudinal
0-deg examinations and thickness measurements.

10

based on sufficient practical knowledge of applicable

materials, fabrication, processes, and product technol

ogy.
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SECTION 2-2 NDE CERTIFICATION
EXAMINATIONS

2-2.1 General

(a) This Section contains requirements for written
examinations and practical demonstrations used to
certify NDE personnel to this Standard.

(b) This Section requires the use of JTAs that can be

(b) NDE Procedure Qualification. To ensure effective
and consistent evaluation of personnel, the NDE proce-
dures used for practical demonstrations shall be approved
by the applicable SIS committee. The procedure qualifica-
tion shall demonstrate the capability to resolve detectable
flaws under representative conditions.

(c) Level-Specific Requirements. The Level I, Level I,
and Level III requirements for practical demonstrations
are as follows:

appjtedtoasetof duties, a group of tasks, a job, or amn
occhipation. The purpose of the JTA is to get data to
support the development of performance-based examina-
tions. The data is used to develop BoKs, written examina-
tionis, and practical demonstrations that are developed by
SMHEs and criteria to judge experience.

2-2|2 Written Examinations

(a) Thewritten examination shall be developed to eval-
uatg the individual’s knowledge of the NDE method and
applicable endorsement. The examination shall meet the
personnel qualification requirements of the applicable SIS
confained in the Mandatory Appendices.

(b) Candidates for Level I, Level II, or Level III NDE
certification shall take written examinations developed
and|administered by the CB.

(d4) A candidate shall take a written examination for
eacl basic NDE method and for any endorsements (see
Table 2-2.2-1) for which certification is sought.

(d) The CB shall develop the written examinatious
using the JTAs and psychometric process approvediby
the fapplicable SIS committee.

(8) The CB shall approve, administer, and grade the
wriften examinations in accordance with thé\procedures
appfoved by the applicable SIS committee.

() Written examinations shall include questions
addfessing the following topics:

(1) physical principles andthgory of the method and
applicable endorsements

(2) codes, standards, specifications, procedures,
instfuctions, and their,interpretations

(3) practical applications and problems encountered
in implementation

(4) Written_éxaminations shall be closed-book exam-
inatfions, altheugh the CB may allow use of specific refer-
enc

any

wri

(1) Level I Practical Demonstration Requifements.
The Level I practical demonstration shall bea proficiency
demonstration requiring examination of‘test sapples in
the NDE method and endorsement foriwhich certification
is being sought. The practical demofistration shalf include
documenting the results of the €xamination.

(-a) The test samples tobe used shall be r
tative of those encountered infthe performance of NDE for
the SIS activities that the‘level I is seeking to qualify.

(-b) The Level.I'practical demonstratipn shall
include performarnce-of the tasks representatiye of the
Level I capabilities as described in para. 2-1.3 fand any
additional capabilities required in the applicabld Manda-
tory Appendices.

(*¢) The passing grade for the practical
stration' shall be 80%.

(2) Level Il Practical Demonstration Require
addition to the requirements for a Level I practical] demon-
stration in (1), the Level II practical demonstratjon shall
include interpreting, evaluating, and documenting the
results of examinations performed.

(-a) The test samples used shall be repregentative
of the components encountered in the performance of
NDE for the applicable SIS activities for which the
Level II is seeking qualification.

(-b) The SIS shall specify the targeted flaw sizes
and types to be detected, in consultation with the regu-
lator, original equipment manufacturer, oy design
authority where appropriate, using applicable codes, stan-
dards, and engineering principles.

(-c) The flaws in the representative test|samples
required in (-a) may be actual or simulated flaws gnd shall
range in size from below the minimum acceptgble flaw
size required by the applicable code, standard, prpcedure,
or instruction and not more than the maximum sige speci-

ppresen-

demon-

ments. In

b materials during the examination. fied by the SIS committee. Tolerances for reporting flaw
(h) -.The passing grade for each basic/endorsement dimensions by candidates shall also be established.
tehh examination shall he 80% (-d) All test samples and grading unitsishall be

(i) Written examinations shall be approved, adminis-
tered, and graded by the CB in accordance with specific
procedures approved by the applicable SIS committee.

2-2.3 Practical Demonstrations

(a) Performance Requirements. Practical demonstra-
tions shall be performed that evaluate an individual’s
skills and knowledge in a particular NDE method and ap-
plicable endorsement as specified in the JTA.

11

approved by the applicable SIS committee.

(-e) Visual examination test samples may be made
up of items other than welds. The test samples are to
provide examples of relevant conditions for evaluation
as part of the practical demonstration for visual examina-
tion (e.g. general, detailed, bare metal visual, etc.).

(-f) Test samples shall have sufficient volumes or
areas of materials to minimize spurious indications that
may interfere with the interpretation.
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(-g) The testsample grading unit set for each prac-
tical demonstration shall be assembled from the test
sample bank using a selection process that addresses
the difficulty level of each flaw or set of flaws including
geometric reflectors within a test sample to establish
multiple practical demonstration sets of approximately
equal difficulty.

(-h) Test samples with unflawed grading units or
flawed grading units shall be included in the test sample

(-j) The passing grade for the practical demonstra-
tion shall be 80%.

(3) Level Il Practical Demonstration Requirements.
The Level III practical demonstration shall have met
the requirements of the Level II practical demonstration
as described in (2) above.

(4) Standardized Checklist Requirements. A standar-
dized checklist approved by the applicable SIS committee
shall be used in grading of Level |, Level I, or Level III

sets so that no more than one-third of the test samples or
grading|units in the sets contain flaws required to be
detected.
(ii) The unique identification of test samples or
grading|units with or without flaws shall be masked
such thdt either cannot be identified.

practical demonstrations. This checklist becomes_part
of the candidate’s certification records and shall be mfain-
tained by the CB.

(5) Grading of Practical Demonstrations. All practical
demonstrations shall be graded by the/CB’in accordgnce
with the applicable SIS committee-approved procedyres.

12
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Table 2-2.2-1 NDE Written Examinations

Recommended Minimum Number
of Questions for Levels I, II, and III

Written Examinations Based on Competency [Note (1)]
I I 111
Method Basic/Endorsements [Notes (2) and (3)] [Note (4)] | [Note (4)] | [Note (5)]
Ultrasonic Basic!”, includes principles, product forms, failure mechanisms, and applications 70 70 145
based wholly on thickness gauges and A-scan instruments for manual conventional
application. Includes all Longitudinal 0-degree exams, thickness, and manual
conventional (lixed angle) ultrasonics
Manual phased array Note (6) Note (6) 145
Encoded/computer recorded — fixed probe Note (6) Note~(6) 145
Encoded/computer recorded — phased array Note (6) Note (6) 145
Encoded/computer recorded — time-of-flight diffraction (TOFD) Note (6) Note (6) 145
Radjographic Basic®”, radiation sources and media interpretation, product forms, failure 70 70 145
mechanisms, and film
Computed Note (6) Note (6) 145
Digital detector array (DDA) Note (6) Note (6) 145
Liquid Basic’”, principles, product forms, failure mechanisms, visible systems, UV systems) 60 60 145
pdnetrant and solvent removable
Water washable Note (6) Note (6) 145
Post emulsifiable Note (6) | Note (6) 145
Maghetic Basic™”, principles, product forms, failure mechanisms, visible sy§téms, UV systems, 60 60 145
pdrticle and indirect continuous (yoke)
Bench — includes coils, head shot, and central conductor Note (6) Note (6) 145
Portable equipment — includes prods and head shot and/coil wraps Note (6) Note (6) 145
Eddy current Basic®T, principles, product forms, and failure mechanisms, and includes material 70 70 145
sorting and plate/weld crack detection
Tubing (steam generator) Note (6) Note (6) 145
Tubing (balance of plant) Note (6) Note (6) 145
Visupl Pressure testing 60 60 145
Welds Note (6) Note (6) 145
Components, i.e.,, mechanical meaSurement, valves, pumps, vessels, and supports Note (6) Note (6) 145
NOTES:
(1) The CBshall determine the actual number of examination questions using psychometric processes approved by the applicable SIS committee.
(2) Each BASICMETHOP s the required khowledge and examination required for all techniques of the method.
(3) Endorsements are for techniqdesthat are subcategories of a “basic” NDE method. The subcategories require examination of the basic physics
hnd theory applicable to the NDE technique endorsement.
(4) This includes general and specific examination questions.
(5) Thisincludes NDE basic\(minimum 95) and method examination (minimum 50) questions. Candidates who have passed the basic yithin 5 yr
hnd maintained ceértification(s) are not required to take the basic examination questions for additional methods.
(6) The CB shall détermine the minimum number of endorsement questions using psychometric processes approved by the applicable SIS
ommittee,

13
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Part 3
QC Personnel Qualification and Certification Requirements

SECTI(JN 3-1 QC METHODS AND LEVELS OF
QUALIFICATION

3-1.1

Tneral

(a) This Section provides the descriptions and require-
ments fqr QC levels of qualification and certification used
in this Standard. These levels of qualification and certifi-
cation clirrently apply to the following QC methods:

(1) [QC CIVIL — civil inspection

(2) [QC ELECT — electrical inspection
(3)|QC MECH — mechanical inspection
(4)|QC RECPT — receipt inspection

(5)|QC WELD — weld inspection
(b) Written examination and practical demonstration
requirerhents shall be applied to Level Il and Level III QC
inspectipn personnel.
(c) Txainee or Level I personnel shall be addressed in
the employer’s written practice or procedures and are not
within the scope of this Standard.

3-1.2 Level Il

Level [l QC personnel shall have all the capabilities for
performjing the method, specific inspection, exarhination,
or test category as required by the referencing code, stan-
dard, spkcification, procedure, or instruction.

Additjonally, Level II personnelshall have demon-
strated dapabilities in planning ingpections, examinations,
and tests; in setting up tests jficluding preparation and
setup of related equipment,\as appropriate; in docu-
menting and reportingdnspection, examination, and
testing rjesults; and in-évaluating the validity and accept-
ability off inspection;'examination, and test results.

3-1.3 Level lll

A QC llevel:HlI shall be qualified and hold previous Level

(e) conduct or direct the training and testing ef QC
inspection personnel in the methods for which.the indi-
vidual is qualified

(f) have general familiarity with other”QC inspection
methods

SECTION 3-2 QC CERTIFICATION EXAMINATIONS

3-2.1 General

(a) This Section contdins requirements for certification
examinations of QC Inspection personnel to this Standard.

(b) This Sectioh requires the use of JTAs that can be
applied to a¢Set/of duties, a group of tasks, a job, of an
occupations, The purpose of the JTA for data to support
the development of performance-based examinatipns.
The data is used to develop BoKs, written examinations,
and practical demonstrations that are developed by SMESs’
¢riteria to judge experience.

3-2.2 Written Examinations

(a) The written examination shall evaluate the indiv-
idual’s knowledge of the QC method and applicable enflor-
sement. The examination shall meet the persorfnel
qualification requirements of the applicable SIS contajned
in the Mandatory Appendices.

(b) Candidates for Level II or Level III QC certification
shall take written examinations developed and adminis-
tered by a CB.

(c) A candidate shall take a written examination
each QC inspection method and for any endorsem
(see Table 3-2.2-1) for which certification is sought|

(d) The CB shall develop the written examinat
using the JTAs and psychometric process approved by
the applicable SIS committee. The CB shall apprpve,
administer, and grade the written examinations in adcor-
dance with the procedures approved by the applicablg SIS

for
bnts

ons

Y . 11 d £ iela 1 +la o d
atroHam eRaor senents— Wit eati et ot

IT certifi
that the individual is certified. This Level III shall also
be qualified to perform Level III functions needed to

(a) establish techniques

(b) evaluate and apply codes, standards, specifications,
procedures, and instructions

(c) designate inspection tasks to be used

(d) verify the adequacy of procedures

14

committee.
(e) Written examinations shall include questions

addressing the following topics:

(1) physical principles and theory of the method and
any applicable endorsements

(2) codes, standards, specifications, procedures,
instructions, and their interpretations

(3) practical applications and problems encountered
in implementation
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(f) Written examinations shall be closed-book exami-
nations, although the CB may allow the use of specific
reference materials during the examination.

(g) The passing grade for each basic/endorsement
written examination shall be 80%.

3-2.3 Practical Demonstrations

(a) Practical demonstrations shall be performed that
eva e Vs s
endprsement that is a subcategory in a particular QC
method as specified in the JTA.

(b) The passing grade for the practical demonstration
shall be 80%.

(a) Test samples for QC Level Il and Level III practical
demonstrations shall include a secure test sample bank
aining at least five attributes for evaluation.
Defects in the test sample bank may be actual defects
or gimulated defects. The test samples or grading units
| for each practical demonstration shall be randomly
ass¢mbled from the test sample bank defined by the
psylchometric process. Blank (nondefective) test
samples or defective test sample grading units shall be
included in the sample set so that no more than one-

third of the test samples or defective grading units in
the set contain defects required to be detected.

(d) Level II Practical Demonstration Requirement. The

candidate shall demonstrate proficiency by performing
QC inspections for the endorsement qualification and
certification being sought and by passing a practical
demonstration that has been developed based on the re-
quirements of the applicable JTA.
e) Level lll Practical Demonstration Requirements. The
Level III candidate may be required to perform-Q( inspec-
tions or evaluate examination results. This-gractical
demonstration shall include demonstrations’of the candi-
date’s ability to perform the required aetivity by passing a
Level II practical demonstration as specified in|(d).

(f) The CB shall use a standardized checklist approved
by the applicable SIS committe&in grading the Leyel Il and
Level III practical demonstrations, and this dhecklist
becomes part of the candidate’s certification|records
and shall be maintaified by the CB.

(g) Practical demoiistrations shall be graded Hy the CB
in accordance with. the applicable SIS committee approved
procedures.

15
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Table 3-2.2-1 QC Written Examinations

Recommended Minimum Number

of Questions for Levels II and III
Written Examinations Based on Competency [Note (1)]

Method Basic/Endorsements [Notes (2)-(4)] 11 111

All QC inspection methods Basic QC inspection X X
Civil inspection [Note (5)] Concrete and grout preplacement X X
COIICTCLC piﬂﬂlllﬂllt A N

Grout placement X X

Concrete field testing X X

Laboratory testing of concrete/grout materials X X

Protective coatings X X

Firestops and seals/fire rated barriers X X

Structural and miscellaneous steel X X

Backfill X X

Performing Level III functions X

Electrical|inspection [Note (5)] Cables/raceway X X
Electrical equipment X X

Instrumentation and control (1&C) X X

Performing Level III functions X

Mechanicpl inspection [Note (5)] Dimensional inspection X X
Piping and tubing X X

Mechanical equipment and components X X

Supports X X

Performing Level III funetions X X

Receipt ipspection Item receiving jnspection X X
Storage arga inspection X X

PerformLevel III functions X X

Weld inspection Welding inspection X X
Performing Level III functions X X

NOTES:

(1) X = the recommended minimtm umber of examination questions, which shall be determined by the CB using psychometric proc¢sses
apprdved by the applicable ‘SIS’committee.

(2) The Written examination for~each Basic QC inspection is the required knowledge and examination for all inspection tasks of all QC methods
and shall be administéréd'with the first endorsement examination in that method. Additionally, the Basic QC inspection method examination
is onlly required for-the first endorsement to be obtained.

(3) Endofsements < are for inspection tasks that are subcategories of a QC method. The subcategories are activities that include all the
pararpeters ‘and‘theory for that task and shall be examined and certified within each method.

(4) PerfofmingTevel 11l Functions — endorsements shall be gained after the candidate has obtained all method Level I endorsements andl has

succe

Esfully completed the method Level 11 examination.

(5) Common tasks within endorsements include the following: torquing and tensioning, anchor inspection, and rigid supports.

16
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MANDATORY APPENDIX I
NDE AND QC REQUIREMENTS FOR THE NUCLEAR SECTOR

I-1 (GENERAL

(4) This Appendix contains the SIS requirements that
are pdditional to those in Part 1, Part 2, or Part 3, as ap-
plicable, of this Standard or its Cases.

() This industry sector shall set up a SIS committee
that provides technical guidance and oversight to the
CB In accordance with this Standard.

(d4) Within this Appendix, the para. titles under each set
of requirements for this SIS begin with the title of the
corfesponding Section in the Standard, such as
Section 1-3, Responsibilities, or Section 1-4, Administra-
tion| where the requirements in this Appendix shall be
applied.

1-2 |SECTOR REQUIREMENTS

This Section of this Appendix contains specific require-
meijts for NDE and QC personnel qualification and certi-
fication activities required by the Nuclear Sector.

I-21 Far Vision Acuity

(d4) The candidate shall demonstrate far viSion acuity,
natyral or corrected, of atleast 20/30 (Snéllen) or equiva-
lent in at least one eye, as required for, certification to
ASME BPVC Section XI. Vision testing methods that are
capgble of determining equivalent visual acuity may be
usedl. (A medical professional whe’performs eye examina-
tions shall determine equijwvalency.)

(b) ASME BPVC Section*H] does not require far vision
aculty for certification\to”’ASME BPVC Section III.

I1-2.2 Responsibilities — ASME Certificate Holders,
Owners, and Repair Organizations NDE and

Qc
AE required by the ASME BPV Code of record, ASME “N”

Cer ificata Lln]rlnv-s Osarnarc r\v}r‘ Ranaiy A

raanizatianc

(c) establishing a procedure in accordance’ith the
ASME Code of record meeting the requirements of this
Standard for qualification and certifieation of NDE and
QC personnel

I1-2.3 Responsibilities — Authorized Inspegtion
Agencies

Authorized Nuclear Inspéectors and Authorized Nuclear
Inservice Inspectors‘shall verify the qualifications of NDE
and QC personnelin accordance with the ref¢rencing
Nuclear BPVC Séction. Verification includes, byit is not
limited to,-monitoring of examinations and rgviewing
the status of certifications through the certificatjon data-
base maintained by the CB.

I-:2.4 Responsibilities — Specific Industry|Sector
Committee for NDE or QC Inspection
Personnel Qualification and Certification

(a) This SIS committee establishes qualificafion and
certification requirements for specific industry|applica-
tions and directs the CB on all technical and prpcedural
matters concerning qualification and certificdtion re-
quirements.

(b) Certifications shall be divided into three cdtegories

(1) fabrication/construction

(2) inservice inspection

(3) fabrication/construction and inservicg inspec-
tion

(c) This SIS committee shall oversee CB artivities
performed in accordance with this Standard. The over-
sight shall be accomplished by an announced ¢r unan-
nounced audit, assessment, or surveillance at a
frequency determined by this SIS committee.

(d) This SIS committee shall review the results pfaudits
of the CB.

T eoce—11oTae sy YW HeT

shall verify CB certifications of personnel performing
examinations. This shall include the following:

(a) checking the status of certifications through the
certification database maintained by the CB

(b) reviewing and approving experience records for
NDE personnel consistent with their project work assign-
ments

I-2.5 Responsibilities — Quality Assurance
Program NDE and QC

(a) A CB that performs the Nuclear Sector activities
contained in the ASME BPVC, Section III, Division 1; or
Section XI, Divisions 1 and 2, shall have a QA program
that meets the requirements of the Code of Federal Regu-
lations, Title 10, Part 50, Appendix B; or ASME NQA-1, as
applicable.
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