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Amendments/corrigenda issued since publication

Date	 Text affected

During the development of EN ISO 15618-1:2016, the UK committee 
emphasized the need to consider the weldabilty of the material and 
the importance of welding to an approved welding procedure. The UK 
committee does not agree with this standard being published before 
ISO 15614-9, Specification and qualification of welding procedures for 
metallic materials — Welding procedure test — Part 9: Arc underwater 
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European foreword 

This document (EN ISO 15618-1:2016) has been prepared by Technical Committee ISO/TC 44 “Welding 
and allied processes” in collaboration with Technical Committee CEN/TC 121 “Welding and allied 
processes” the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by March 2017, and conflicting national standards shall 
be withdrawn at the latest by March 2017. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

This document supersedes EN ISO 15618-1:2001. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 15618-1:2016 has been approved by CEN as EN ISO 15618-1:2016 without any 
modification. 
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, 
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the 
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html

The committee responsible for this document is ISO/TC 44, Welding and allied processes, Subcommittee 
SC 11, Qualification requirements for welding and allied processes personnel.

This second edition cancels and replaces the first edition (ISO 15618-1:2001), which has been technically 
revised.

ISO 15618 consists of the following parts, under the general title Qualification testing of welders for 
underwater welding:

— Part 1: Hyperbaric wet welding

— Part 2: Diver-welders and welding operators for hyperbaric dry welding

Requests for official interpretations of any aspect of this International Standard should be directed to 
the Secretariat of ISO/TC 44/SC 11 via your national standards body. A complete listing of these bodies 
can be found at www.iso.org.
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Introduction

This part of ISO 15618 covers the principles to be observed in the qualification testing of welder-diver 
performance for the fusion welding of steels in a hyperbaric wet environment.

The ability of the welder-diver to follow verbal or written instructions and testing of his skill are 
therefore important factors in ensuring the quality of the welded product.

Testing of skill to this part of ISO 15618 depends on welding methods in which uniform rules and test 
conditions are complied with, and standard test pieces are used.

The principle of this part of ISO 15618 is that a qualification test qualifies a welder-diver not only for 
the conditions used in the test, but also for all other conditions which are considered easier to weld 
in accordance with this part of ISO 15618. It is presumed that the welder-diver has received training 
and/or has industrial practice within the range of qualification.

This part of ISO 15618 is intended to provide the basis for the mutual recognition by examining bodies 
for qualification relating to the welder-diver’s competence in the various fields of application. Tests are 
to be carried out in accordance with this part of ISO 15618 unless additional tests are specified by the 
relevant application standard when these should be applied.

The welder-diver’s skill and job knowledge continue to be approved only if the welder-diver is working 
with reasonable continuity on welding work within the extent of qualification.
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Qualification testing of welders for underwater welding —

Part 1: 
Hyperbaric wet welding

1 Scope

This part of ISO 15618 specifies essential requirements, ranges of qualification, test conditions, 
acceptance requirements and certification for the qualification testing of welder-diver performance.

This part of ISO 15618 is applicable for hyperbaric wet welding on steel.

The recommended format for the certificate of qualification testing is given in Annex A.

During the qualification test, the welder-diver may be required to show adequate job knowledge of the 
welding processes, materials and safety requirements for which he is to be qualified. Information on 
these aspects is given in Annex B.

The welding processes referred to in this part of ISO 15618 include those fusion welding processes 
which are designated as manual or partly mechanised welding. It does not cover fully mechanised and 
fully automatic processes (see 5.2).

This part of ISO 15618 applies to all new qualifications from the date of issue.

However, this part of ISO 15618 does not invalidate previous welder-diver qualifications made to former 
national standards or specifications, providing the intent of the technical requirements is satisfied 
and the previous qualifications are relevant to the application and production work on which they are 
employed.

The certificate of qualification testing is issued under the sole responsibility of the examiner or 
examining body.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 4063, Welding and allied processes — Nomenclature of processes and reference numbers

ISO 5173, Destructive tests on welds in metallic materials — Bend tests

ISO 5817, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding 
excluded) — Quality levels for imperfections

ISO 6947, Welding and allied processes — Welding positions

ISO 9017, Destructive tests on welds in metallic materials — Fracture test

ISO 15609-1, Specification and qualification of welding procedures for metallic materials — Welding 
procedure specification — Part 1: Arc welding

ISO 17636 (all parts), Non-destructive testing of welds — Radiographic testing

ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

INTERNATIONAL STANDARD ISO 15618-1:2016(E)

© ISO 2016 – All rights reserved 1
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and the previous qualifications are relevant to the application and production work on which they are 
employed.

The certificate of qualification testing is issued under the sole responsibility of the examiner or 
examining body.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 4063, Welding and allied processes — Nomenclature of processes and reference numbers

ISO 5173, Destructive tests on welds in metallic materials — Bend tests

ISO 5817, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding 
excluded) — Quality levels for imperfections

ISO 6947, Welding and allied processes — Welding positions

ISO 9017, Destructive tests on welds in metallic materials — Fracture test

ISO 15609-1, Specification and qualification of welding procedures for metallic materials — Welding 
procedure specification — Part 1: Arc welding

ISO 17636 (all parts), Non-destructive testing of welds — Radiographic testing

ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints
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ISO 17639, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination 
of welds

ISO 17640, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing levels, and 
assessment

ISO/TR 15608, Welding — Guidelines for a metallic materials grouping system

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15609-1 and the following apply.

3.1
welder-diver
person who performs the welding under hyperbaric conditions

3.2
hyperbaric wet welding
process of welding in a wet environment in excess of surface pressure with no mechanical barrier 
between the arc and the water

3.3
examiner
person appointed to verify compliance with the applicable standard

Note 1 to entry: A certified examiner or certified bodies according to national or international 
standards/regulations.

Note 2 to entry: In certain cases, an external independent examiner can be required.

[SOURCE: ISO/TR 25901:2007, 2.119, modified — Note 1 to entry added.]

3.4
examining body
organization appointed to verify compliance with the applicable standard

Note 1 to entry: In certain cases, an external independent examining body can be required.

[SOURCE: ISO/TR 25901:2007, 2.120]

4 Symbols and abbreviations

4.1 General

Where the full wording is not used, the following symbols and abbreviations shall be used when 
completing the test certificate (see Annex A).

4.2 Test piece

a design/throat thickness
BW butt weld
D outside pipe diameter
FW fillet weld
P plate
s penetration depth
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t material thickness of test piece (plate or wall thickness)
T pipe
z leg length of fillet weld

4.3 Filler materials and fluxes

A acid covering
B basic covering or electrode core — basic
R rutile covering
RA rutile — acid covering
RB rutile basic covering
RC rutile cellulosic covering
RR rutile thick covering
Z electrode core

Other filler materials and fluxes may be used by agreement.

4.4 Miscellaneous

bs welding from both sides
gg back gouging or back grinding of welds
mb welding with backing material
ml multi-layer
sl single-layer
ss single-side welding
wd water depth
sw salt water
fw fresh water
as aqueous solution

5 Essential variables for qualification testing

5.1 General

The criteria specified in this clause shall be examined in order to identify the ability of the welder-diver 
in these areas. Each criterion is considered to be a significant factor in the qualification testing. The 
welder-diver qualification test shall be carried out on standard test pieces.

Welder-divers shall be qualified according to a welding procedure specification (see ISO 15609-1).

5.2 Welding processes

Welding processes are defined in ISO/TR 25901-3 and reference numbers of welding processes for 
symbolic representation are listed in ISO 4063.

This part of ISO 15618 covers the following welding processes applicable in hyperbaric wet environment:

— 111     manual metal arc welding (metal arc welding with covered electrode);

— 114     self-shielded tubular-cored arc welding.

Other fusion welding processes may be used by agreement.
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ISO 17639, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination 
of welds

ISO 17640, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing levels, and 
assessment

ISO/TR 15608, Welding — Guidelines for a metallic materials grouping system

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15609-1 and the following apply.

3.1
welder-diver
person who performs the welding under hyperbaric conditions

3.2
hyperbaric wet welding
process of welding in a wet environment in excess of surface pressure with no mechanical barrier 
between the arc and the water

3.3
examiner
person appointed to verify compliance with the applicable standard

Note 1 to entry: A certified examiner or certified bodies according to national or international 
standards/regulations.

Note 2 to entry: In certain cases, an external independent examiner can be required.

[SOURCE: ISO/TR 25901:2007, 2.119, modified — Note 1 to entry added.]

3.4
examining body
organization appointed to verify compliance with the applicable standard

Note 1 to entry: In certain cases, an external independent examining body can be required.

[SOURCE: ISO/TR 25901:2007, 2.120]

4 Symbols and abbreviations

4.1 General

Where the full wording is not used, the following symbols and abbreviations shall be used when 
completing the test certificate (see Annex A).

4.2 Test piece

a design/throat thickness
BW butt weld
D outside pipe diameter
FW fillet weld
P plate
s penetration depth
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t material thickness of test piece (plate or wall thickness)
T pipe
z leg length of fillet weld

4.3 Filler materials and fluxes

A acid covering
B basic covering or electrode core — basic
R rutile covering
RA rutile — acid covering
RB rutile basic covering
RC rutile cellulosic covering
RR rutile thick covering
Z electrode core

Other filler materials and fluxes may be used by agreement.

4.4 Miscellaneous

bs welding from both sides
gg back gouging or back grinding of welds
mb welding with backing material
ml multi-layer
sl single-layer
ss single-side welding
wd water depth
sw salt water
fw fresh water
as aqueous solution

5 Essential variables for qualification testing

5.1 General

The criteria specified in this clause shall be examined in order to identify the ability of the welder-diver 
in these areas. Each criterion is considered to be a significant factor in the qualification testing. The 
welder-diver qualification test shall be carried out on standard test pieces.

Welder-divers shall be qualified according to a welding procedure specification (see ISO 15609-1).

5.2 Welding processes

Welding processes are defined in ISO/TR 25901-3 and reference numbers of welding processes for 
symbolic representation are listed in ISO 4063.

This part of ISO 15618 covers the following welding processes applicable in hyperbaric wet environment:

— 111     manual metal arc welding (metal arc welding with covered electrode);

— 114     self-shielded tubular-cored arc welding.

Other fusion welding processes may be used by agreement.
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