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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 APl 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 APl 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.

Users of this standard should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

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. AP| 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.
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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 in order to conform to the standard.

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

Thisdocumentwas produced under APl standardization procedures thatensure 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.

Documents

" Document Sharing Hub

Full document details: APl St 20G-2020


http://www.avadocuments.com/doc/api-st-20g-2020
http://www.avadocuments.com/doc/api-st-20g-2020

Documents

Document Sharing Hub

Full document details: APl St 20G-2020


http://www.avadocuments.com/doc/api-st-20g-2020
http://www.avadocuments.com/doc/api-st-20g-2020

Contents

Page
1 ST o = 20 SR 1
I T U [y o Yo ET= T PP OPOOPPOPPPPPPPPPRPPR 1
I N o o)1 o= o114V PRUPPPRPPPRRPN 1
2 NOIMALIVE REFEIENCES. ... .ttt e et e e et e e e e s et e e e ann e e e e nbeeeeeentaeeeeennees 1
3 Terms, Definitions, Acronyms, and AbBDreviations ... 2
B T O 1= 4 ¢ FS3= g Lo I T a1 ) o SR 2
B N o] o] == 11 o 1 SRR 3
4 Welding Services Supplier QUAalIfICAtION ............eiiiiiiiie e e e e e 3
N B =T g =Y | SR OPPRRRRRRRR 3
4.2 Facilities and EQUIDMENT ...ttt e et e e et e e e e b e e e e et e e e et e e e e anaeeeeea 4
4.3 Welding Services Supplier Quality Management System (QMS).........oooiiiiiiiiiii e 4
4.4 Technical Review ReqQUIFEMENTS ......cccooiiiii s 4
5 Personnel Training and Competency REQUIFEMENTS ............uviiiiiiii oot a e 4
6 Weld Processes, Equipment, and Qualification ReEqQUIrEMENTS ...........ooiiiiiiiiiiiiiiie e 5
L 0 I 7= o1 | SRR 5
6.2 Equipment Inventory (Welding, Inspection, Heat Treatment, NDE, MoNitoring)..........cccooveviiiiiene i, 5
6.3 Calibration and VerifiCatioN.......... ..o oot e e e e e e e e e e e e e e e eneeees 5
7 Material Preservation @nd CONIOL............iiiiiiiie ittt e e et e e e et ee e e e nb e e e e e nbaeeeeannees 6
A T € 1= 0T SRR 6
7.2 Welding Consumable Storage and CONIIOl ..........c.ueiiiiiiiiie et 7
7.3 Base Material CONTIOL........ooo i ettt e e e e e et ettt et e e e e e e st e e e e eeeeesaanneaneeeeaeaeeeaannnennnees 7
7.4 Identification and Traceability ...........ooooi et e e e e e e e e e e e e e e e e 8
7.5  Preservation Of PrOGUCT..........ooiiiiiiiii ettt e e e ettt e e e et ee e e e e st e e e e anbee e e e anbaeeeeannees 9
8 Qualification of Weld Procedure Specifications and CONntrols ...........ccccoocueiiiiiiii i 9
L= I €T o1 | SRS 9
8.2 Control of Weld Procedure SpPeCifiCations ...........oooo it e e e e e e e e 9
8.3 Welder Performance QUalifiCatioN...........ooii ettt e e e e e e e e e e e e e e e nnee 10
8.4 Welding INSPeCtion PersONNEl.......cccooiiiiii e —————————————————— 10
9 INSPECION REQUINEMENTS ... .o s e e e e e e e e e e e e e e e e e e e e aaaaaaaaeans 1"
L= TRt B € 1= o T - | SO PPRERRR 11
9.2 IN-ProCESS INSPECHON ... ittt e e e oottt e e e e e e e e etteeeeeeee e e e e s nntneeeeeeaeeeeaaannnnnneeeeaeeeaaaannes 11
Lo T T o[- 1B [ Y o T=Tox i o] o [ 1"
Lo I S [ a1 o1z 1 o] g T =T oto o £ 1"
10 CONIrOl Of SEIVICE SUPPIIEIS ....vveeieiiee e ettt e et e e e e e e e e e e s s et e aeeeeaeeaessasssbeseeeeaeesseanssnnnees 12
L0 TR TG 1= SRR 12
10.2 Service Supplier Qualification REQUINEMENTS ... 12
10.3 Periodic Evaluation of Sub-suppliers of Welding services and Service Suppliers...........cccccceeeiiiiiiiiiinnenenn. 13
10.4 Review of Order Requirements with Service SUPPLIETS.........cccuiiiiiiii e 14
11 Welding Services Supplier Performed PrOCESSES ........uuiiiiiiiiiiiiiieie e et e e e e e e e e e e e eeeaa s 14
12  Records and DOCUMENT CONIOL ........ciiiiiiiiiiieie et e e e e e e e e e s et ereaeeeesassnnbsaeeeeeeeeeesansnsneneeens 14
Documents

Document Sharing Hub

Full document details: APl St 20G-2020


http://www.avadocuments.com/doc/api-st-20g-2020
http://www.avadocuments.com/doc/api-st-20g-2020

Contents

Page
Annex A (informative) Weld Supplier AUAIT PrOCESS .......ccoiiiiiiiiiiie e 16
=11 ][ TeTo =1 o] o 3V 29
Tables
1 Service Supplier Qualification REQUIFEMENTS ..........uiiiiiiiiiii et e e e 13
Documents

Vi
Document Sharing Hub

Full document details: API St 20G-2020


http://www.avadocuments.com/doc/api-st-20g-2020
http://www.avadocuments.com/doc/api-st-20g-2020

Welding Services for Equipment Used in the Petroleum and Natural Gas
Industry

1 Scope

1.1 Purpose

This standard specifies requirements for the qualification of suppliers of welding services used in the manufacturer
of equipment for the petroleum and natural gas industries.

1.2 Applicability

The requirements of this standard apply to welding operations performed in a welding facility or in the field.
Included are pressure-containing, pressure-controlling, overlay, and structural welds.

NOTE This standard does not limit the responsibility of any manufacturer of commercial products using welding 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, except that new editions may be used
on issue and become mandatory upon the effective date specified by the publisher or six months from the date
of the revision (where no effective date is specified).

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

API Standard 20D, Nondestructive Examination Services for Equipment Used in the Petroleum and Natural Gas
Industry

API Standard 20H, Heat Treatment Services—Batch Type for Equipment used in the Petroleum and Natural Gas
Industry

ASME" Boiler and Pressure Vessel Code Section Il—Materials, Part C, Specifications for Welding Rods,
Electrodes and Filler Metals

ASME. BPVC Section IX—Welding, Brazing, and Fusing Qualifications
AWS?A5.01, Welding Consumables—Procurement of Filler Metals and Fluxes
AWS D1.1, Structural Welding Code—Steel

AWS QCH1, Specification for AWS Certification of Welding Inspectors
ISO39001, Quality management systems

ISO 9606-1, Qualification testing of welders — Fusion welding — Part 1: Steels

1 American Society of Mechanical Engineers, Two Park Avenue, New York, NY 10016, www.asme.org.
2 American Welding Society, 8669 NW 36th Street, #130, Miami, FL 33166, www.aws.org.
3 International Organization for Standardization, BIBC Il, Chemin de Blandonnet 8, CP 401, 1214 Vernier,

Geneva, Switzerland, www.iso.org. Documents
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ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
ISO 15607, Specification and qualification of welding procedures for metallic materials — General rules

ISO 15609, Specification and qualification of welding procedures for metallic materials — Welding procedure
specification

ISO 15614-1, Specification and qualification of welding procedures for metallic materials — Welding procedure
test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

3 Terms, Definitions, Acronyms, and Abbreviations

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

311
acceptance criteria
Defined limits placed on characteristics of materials, processes, products, or services.

3.1.2

calibration

Comparison and adjustments of an instrument using an appropriate reference standard, to obtain or establish
a known and reproducible response. This is usually performed prior to an examination; however, it can be
performed any time there is concern about the examination or instrument response.

313

familiarity

The state of being familiar with something; possessing a basic understanding of a topic but not being experienced,
practiced, or skilled in a topic.

3.1.4

knowledge

Information, understanding, or skill gained from experience or education; greater understanding than familiarity,
but not equivalent to a subject-matter expert (SME).

3.1.5

nondestructive examination

NDE

A method used to check the soundness of a material or part without impairing or destroying the usability of the
part.

3.1.6

procedure qualification record

PQR

A record of welding variables used to produce an acceptable test weldment and the results of tests conducted
on the weldment to qualify a WPS.

3.1.7

router
A process control document that details the steps required to complete required tasks.
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WELDING SERVICES FOR EQUIPMENT USED IN THE PETROLEUM AND NATURAL GAS INDUSTRY 3

3.1.8

subject-matter expert

SME

A person who, by possession of a recognized degree or professional standing or who, by extensive knowledge,
training, and experience, has successfully demonstrated the ability to solve or resolve problems relating to
specific subject matter.

3.1.9
traceability
The ability to verify the history, location, or application of an item by means of documented recorded identification.

3.1.10

welding procedure specification

WPS

A document providing the required welding variables for a specific application to ensure repeatability by properly
trained welders and welding operators.

3.1.11

welding services supplier

WSS

An organization that provides services for welding of materials and equipment used in the petroleum and natural
gas industry.

3.2 Abbreviations

AVL approved vendor list

CRA corrosion-resistant alloy

FCAW flux cored arc welding

GMAW gas metal arc welding

GTAW gas tungsten arc welding

MTR material test report

PQR procedure qualification record

PWHT post-weld heat treatment

pWPS preliminary welding procedure specification
QMS quality management system

SAW submerged arc welding

SMAW shielded metal arc welding

SME subject-matter expert

sWPS standard welding procedure specification
WPQ welder performance qualification

WPS welding procedure specification

WSS welding service supplier

4 Welding Services Supplier Qualification

41 General

The welding service supplier (WSS) shall implement and maintain required controls to ensure_the product and
services meet specified customer requirements and industry standards. ocuments
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4 API STANDARD 20G

4.2 Facilities and Equipment

To conform to this standard, the WSS shall have the following capabilities:

— equipment to perform required welding activities;

— a facility to store required equipment and to maintain required documents and retain records;

— appropriate handling and lifting equipment (as applicable); and

— inspection and test equipment (as applicable).

4.3 Welding Services Supplier Quality Management System (QMS)

The WSS shall establish, document, implement, and maintain a QMS and associated processes. The QMS
shall be in conformance with this standard and API Specification Q1 or ISO 9001. The WSS shall determine the
processes needed for the quality management system and their application through all operations.

The WSS shall define the audit requirements for processes covered by this standard, including welding, weld
NDE, and post-weld heat treatment (PWHT) to ensure that these processes achieve planned results. Internal
audits shall be performed at least every 12 months, covering all on-site areas and shifts.

4.4 Technical Review Requirements

The WSS shall maintain procedure(s) to ensure that technical requirements are reviewed prior to acceptance of
the order.

The WSS shall maintain records of this review, including:

— applicable customer or governing design and construction specifications/standards;
— material specifications;

— acceptance criteria for welds;

— qualification of welding procedures;

— qualification of welding personnel;

— outsourced services;

— inspection and testing requirements, including third-party verification;

— identification and traceability (see 7.4);

— special welding requirements;

— requirements for use of special methods.

5 Personnel Training and Competency Requirements

Personnel shall be competent to carry out assigned tasks/responsibilities based on the appropriate education,
training, skills, and experience needed to meet product and customer requirements. A written procedure shall
define personnel competency and identify training and qualification requirements.

The WSS shall identify: Documents
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— roles that require familiarity with welding and testing;

— roles that require a knowledge of welding and testing;

— methods required for personnel training qualifications;

— knowledge and training necessary to address specific customer requirements;
— qualifications required for personnel performing processes that require validation;
— method(s) used to verify the competency of personnel.

The WSS shall maintain evidence of conformity to the above requirements.
6 Weld Processes, Equipment, and Qualification Requirements

6.1 General

The WSS shall maintain a system of written procedures for each welding support service performed. Welding
procedure specifications (WPS) shall comply with the applicable nationally or internationally recognized standards.

The development of a weld practice shall comply with the QMS. Individual(s) other than the person or persons
who developed the procedure shall approve the final procedure. Changes to procedures shall require the same
controls as the original documentation.

6.2 Equipment Inventory (Welding, Inspection, Heat Treatment, NDE, Monitoring)

The WSS shall maintain an inventory of all available welding and support equipment, with the following information
noted:

— name of the manufacturer;

— equipment model and serial number;

— calibration requirements, current software, etc.;

— range of operation and range of calibration;

— traceability of calibration records to a recognized international standard used for calibration;

— frequency of calibration;

— allowable tolerances or maximum sensitivity.

6.3 Calibration and Verification

6.3.1 General

Equipment used to inspect, test, or examine material or other equipment shall be identified, controlled, calibrated,
and adjusted at specified intervals in accordance with documented manufacturer instructions, and consistent
with nationally or internationally recognized standards. Records of all calibration shall be maintained.

6.3.2 Measuring and Testing Equipment

The WSS shall maintain a documented procedure to ensure that testing, measurement, and monitoring equipment
is calibrated and maintained, and that the equipment is used in a manner that is consistenmm%ts
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and measurement requirements. Calibration shall conform to and be traceable to nationally or internationally
recognized standards, as applicable.

6.3.3 Welding Equipment

Welding machines and welding control equipment shall be calibrated as specified by the manufacturer. The
frequency of calibration shall be at least annual. In addition, the following shall be checked during calibration:

— condition of volt meters, amp meters, and gas flow meters (if equipped);
— condition of cables;

— condition of hoses (if equipped);

— condition of wire feeders (if equipped).

6.3.4 Calibration Identification

Calibration status of equipment shall be available in a log that provides traceability to the specific piece of
equipment. Equipment shall be uniquely identified by a label, etching, or tag.

6.3.5 Calibration Records

The WSS shall specify how calibration records are maintained on each item of equipment used. The record shall
include the following:

— type of equipment;

— serial number;

— calibration frequency;

— calibration tolerance;

— date calibrated;

— next calibration due date;
— as-found condition;

— as-left condition;

— standard(s) used;

— calibration procedure or method.
7 Material Preservation and Control

7.1 General

The WSS shall maintain a written procedure that details the system of material preservation and control. Controls,
including those for identification and traceability, shall be established to ensure the integrity of base materials and
consumables during receipt, handling, storage, and usage.
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