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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local, 
state, and federal laws and regulations should be reviewed.

Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees make any 
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of 
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of 
any information or process disclosed in this publication. Neither API nor any of API’s employees, subcontractors, 
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the 
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or 
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or 
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may 
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices. 
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and 
where these publications should be used. The formulation and publication of API publications is not intended in any 
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformity with the marking requirements of an API standard is 
solely responsible for complying with all the applicable requirements of that standard, and this standard does not limit 
the responsibility of the manufacturer for ensuring compliance with all applicable requirements of that standard or any 
API certification program requirements. API does not represent, warrant, or guarantee that such products do, in fact, 
conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any 
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. 

Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2019 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.

Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to 
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.

Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appropriate notification and participation 
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the 
content of this publication or comments and questions concerning the procedures under which this publication was 
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts 
Avenue, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any part of the 
material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time 
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from 
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published 
annually by API, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts 
Avenue, Suite 1100, Washington, DC 20001, standards@api.org.

iii

Full document details: API St 20D-2019

http://www.avadocuments.com/doc/api-st-20d-2019
http://www.avadocuments.com/doc/api-st-20d-2019


Full document details: API St 20D-2019

http://www.avadocuments.com/doc/api-st-20d-2019
http://www.avadocuments.com/doc/api-st-20d-2019


1	 Scope................................................................................................................................................................ 1
1.1	 Purpose............................................................................................................................................................. 1
1.2	 Applicability....................................................................................................................................................... 1

2	 Normative References....................................................................................................................................... 1

3	 Terms, Definitions, Acronyms, Abbreviations, Symbols, and Units................................................................... 2
3.1	 Terms and Definitions........................................................................................................................................ 2
3.2	 Abbreviations..................................................................................................................................................... 3
3.3	 Symbols and Units............................................................................................................................................ 3

4	 Quality Management System (QMS)................................................................................................................. 4

5	 Facility Requirements........................................................................................................................................ 4

6	 Responsibilities and Duties............................................................................................................................... 4

7	 Personnel Requirements................................................................................................................................... 4

8	 Written Procedure Requirements...................................................................................................................... 5

9	 NDE Equipment and Calibration....................................................................................................................... 5
9.1	 Inventory............................................................................................................................................................ 5
9.2	 Calibration......................................................................................................................................................... 5

10	 Quality Control Records Requirements............................................................................................................. 5
10.1	 General.............................................................................................................................................................. 5
10.2	 Records Retention............................................................................................................................................. 6

11	 NDE Process Requirements............................................................................................................................. 6
11.1	 General.............................................................................................................................................................. 6
11.2	 Magnetic Particle Examination (MT)................................................................................................................. 6
11.3	 Liquid Penetrant Examination (PT)................................................................................................................... 9
11.4	 Ultrasonic Examination (UT)........................................................................................................................... 13
11.5	 Radiographic Examination (RT)...................................................................................................................... 17

Bibliography.............................................................................................................................................................. 21

Tables

1	 Required Verification Intervals for Magnetic Particle Examination.................................................................... 7
2	 Required Calibration Intervals for Magnetic Particle Examination.................................................................... 7
3	 Requirements of a Magnetic Particle Examination Procedure.......................................................................... 8
4	 Required Calibration and Verification for Liquid Penetrant Examination......................................................... 10
5	 Requirements of a Liquid Penetrant Examination Procedure......................................................................... 11
6	 Required Performance Tests and Frequency for Liquid Penetrant Systems................................................... 12
7	 Requirements of an Ultrasonic Examination Procedure.................................................................................. 13
8	 Calibration and Verification Requirements for Ultrasonic Examination Equipment......................................... 14
9	 Calibration and Verification Requirements for Radiographic Examination Equipment.................................... 17

Contents

Page

v

Full document details: API St 20D-2019

http://www.avadocuments.com/doc/api-st-20d-2019
http://www.avadocuments.com/doc/api-st-20d-2019


10	 Process Control Checks for Radiographic Examinations................................................................................ 19

Contents

Page

vi

Full document details: API St 20D-2019

http://www.avadocuments.com/doc/api-st-20d-2019
http://www.avadocuments.com/doc/api-st-20d-2019


Qualification of Nondestructive Examination Services for Equipment Used in 
the Petroleum and Natural Gas Industry

1	 Scope

1.1	 Purpose

This standard specifies requirements for the application of nondestructive examination (NDE) methods as well as 
the development and qualification procedures used in the manufacturing, servicing, and/or service of equipment 
for the petroleum and natural gas industries.

1.2	 Applicability

This is applicable to suppliers providing NDE services for equipment used in the oil and natural gas industries. 
The requirements of this standard apply to magnetic particle, liquid penetrant, radiography, and ultrasonic 
methods of NDE.

NOTE	 This standard does not limit the responsibility of any manufacturer of commercial products using NDE services 
and manufactured to an API standard from its responsibility for compliance with all applicable requirements of that API 
standard.

2	 Normative References

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, the 
latest edition of the referenced document (including any addenda) applies.

API Specification Q1, Specification for Quality Management System Requirements for Manufacturing 
Organizations for the Petroleum and Natural Gas Industry

API Specification Q2, Specification for Quality Management System Requirements for Service Supply 
Organizations for the Petroleum and Natural Gas Industries

ASME Boiler and Pressure Vessel Code (BPVC) 1, Section V: Nondestructive Examination

ASNT SNT-TC-1A, Recommended Practice for Personnel Qualification and Certification in Nondestructive 
Testing

ASNT ACCP-CP-1, ASNT Central Certification Program

ASTM E428 2,Standard Practice for Fabrication and Control of Metal, Other Than Aluminum, Reference Blocks 
Used in Ultrasonic Testing

ASTM E1114, Standard Test Method for Determining the Size of Iridium-192 Industrial Radiographic Sources

ASTM E1165, Standard Test Method for Measurement of Focal Spots of Industrial X-Ray Tubes by Pinhole 
Imaging

ASTM E1316, Standard Terminology for Nondestructive Examinations

ASTM E1417, Standard Practice for Liquid Penetrant Testing

1   ASME International, Two Park Avenue, New York, New York 10016-5990, www.asme.org.
2   ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, Pennsylvania 19428-2959, 

www.astm.org.

1

Full document details: API St 20D-2019

http://www.asme.org
http://www.astm.org
http://www.avadocuments.com/doc/api-st-20d-2019
http://www.avadocuments.com/doc/api-st-20d-2019


EN 12679 3, Non-destructive testing—Determination of the Size of Industrial Radiographic Sources—Radiographic 
Method

ISO 9001 4,Quality Management System Requirements

ISO 9712, Non-destructive testing—Qualification and certification of NDT personnel

ISO 17025, General requirements for competence of testing and calibration laboratories

3	 Terms, Definitions, Acronyms, Abbreviations, Symbols, and Units

3.1	 Terms and Definitions

For purposes of this standard, the following terms, definitions, and acronyms apply.

Definitions relating to NDE, which appear in ASTM E1316, apply to the terms used in this standard.

3.1.1
acceptance criteria
Defined limits placed on characteristics of materials, processes, products, or services.

3.1.2
calibration
Comparison and adjustments to a standard of known accuracy.

3.1.3
check
A process performed to maintain confidence in the calibration status of reference, primary, transfer, or working 
standards and reference materials, performed according to defined procedures and schedules.

3.1.4
complex geometry
Castings, forgings, or machined parts with varying thicknesses (i.e. counter-bores, compound angles, cavities) 
that provide challenges to identify surface or volumetric indications.

3.1.5
liquid penetrant examination
An NDE method for detecting surface-breaking flaws by bleedout of a colored or fluorescent dye from the flaw.

3.1.6
magnetic particle examination
An NDE method for detecting discontinuities on or near the surface in suitably magnetized materials, which 
employs finely divided magnetic particles that tend to congregate in regions of the magnetic nonuniformity (i.e. 
along cracks, over inclusions, voids, etc.).

3.1.7
nondestructive examination
NDE
A method used to check the soundness of a material or a part without impairing or destroying the serviceability 
of the part.

NOTE	 The term NDE may be known as NDT or NDI in other standards.

3   European Committee for Standardization, Rue de la Science 23, B-1040 Brussels, Belgium, www.cen.eu. 
4  International Organization for Standardization, BIBC II, Chemin de Blandonnet 8, CP 401, 1214 Vernier, Geneva,

Switzerland, www.iso.org.
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3.1.8
procedure qualification
The process whereby a written NDE procedure is qualified in accordance with the requirements of this standard.

3.1.9
qualitative quality indicator
QQI
A flawed shim used to establish proper field direction and field strength during technique development in magnetic 
particle examination.

3.1.10
radiographic quality level
An expression of the quality of a radiograph in terms of an image quality indicator (penetrameter).

3.1.11
radiography
An NDE method wherein a source of X-rays or gamma rays is used to indicate the subsurface condition of 
opaque materials.

3.1.12
TAM Panel
Penetrant system testing and monitoring panel used as a quick and efficient means for determining the continued 
serviceability of liquid penetrant inspection systems. Fluorescent, water wash, nonwater wash,  hydrophilic, 
lipophilic, and visible penetrants.

3.1.13
traceability
The ability to verify the history, location, or application of an item by means of documented recorded identification.

3.1.14
ultrasonic examination
An NDE method of testing materials by transmitting high frequency sound waves through them.

3.1.15
verification
The adjustment of an NDE instrument using an appropriate reference standard to obtain or establish a known 
and reproducible response. This is usually done prior to an examination but can be performed any time there is 
concern about the examination or instrument response. 

3.2	 Abbreviations

MT	 magnetic particle examination

NDE	 nondestructive examination

PT	 liquid penetrant examination

QMS	 quality management system

QQI	 qualitative quality indicator

RT	 radiographic examination

UT	 ultrasonic examination

3.3	 Symbols and Units

dB	 decibel

kV	 kilovolt
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