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National foreword

This British Standard is the UK implementation of EN 17942:2024.

The UK participation in its preparation was entrusted to Technical
Committee WEE/18, Gas welding and cutting appliances.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at www.
bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore

Annex ZA/77 in the European text, and references to EU legislation, are
still valid for this market.

UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.
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European foreword

This document (EN 17942:2024) has been prepared by Technical Committee CEN/TC 121 “Welding and
allied processes”, the secretariat of which is held by AFNOR.

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 2025, and conflicting national standards shall be
withdrawn at the latest by March 2025.

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

This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For relationship with EU Legislation, see informative Annex ZA, which is an integral part of this document.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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

This document is a type-C standard as stated in EN ISO 12100:2010.

This document s of relevance, in particular, for the following stakeholder groups representing the market
players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance etc.).
Others can be affected by the level of machinery safety achieved with the means of the document by the

above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with special needs);
— service providers, e.g. for maintenance (small, medium and large enterprises);

— consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting
process of this document.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events are
covered are indicated in the scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or type-B
standards, the requirements of this type-C standard take precedence over the requirements of the other
standards for machines that have been designed and built according to the requirements of this type-C
standard.

This document assumes that the equipment does not generate a potentially explosive atmosphere and is
located in an area with normal ventilation.

Even in the case of compliance with European product standards, e.g. EN 267, EN 12952-8, EN 12953-7
or it is possible that the minimum safety requirements for IThE are not met. This document is
intended to be applied to Industrial Thermoprocessing Equipment with open firing oxy-fuel gas welding
equipment.

Thermoprocessing equipment (IThE) generally comprises the following components:

e gas distribution system, beginning in the direction of flow with the manually isolation main shut-off
valve at the inlet of the thermoprocessing equipment;

e burner, burner assembly and ignition system, open firing;

e safety control system (protective system).
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1 Scope

This document, together with EN 746-1:1997+A1:2009, and ISO 13577-4:2022, specifies
the safety requirements for industrial thermoprocessing equipment “Open firing oxy-fuel gas welding
equipment”, as well as the relevant gas distribution and protective systems. (Industrial thermoprocessing
equipment is referred below as “IThE”).

This document applies to IThE supplied with fuel gases. Annex B contains examples of typical IThE.

This document covers the significant hazards, hazardous situations and events listed in Annex A for oxy-
fuel IThE, associated gas supply systems and protective systems on the basis that they are used as
intended and under the conditions specified by the manufacturer.

This document applies to:

e gas distribution system, beginning in the direction of flow with the manually isolation main shut-off
valve at the inlet of the thermoprocessing equipment;

e burner, burner assembly and ignition devices, open firing;

e safety control system (protective system).

This document is applicable to all types of combustion of fuel gases with atmospheric air, compressed air

or oxygen.

This document also includes necessary requirements for user information.

This document does not apply to manual burners, systems for flame spraying and micro soldering
torches.

This document does not apply to systems for welding, cutting and associated processes using plasma and
laser technology. This document does not cover the hazards arising as a result of the release of flammable
substances from the products processed in the IThE.

This document does not apply to equipped mobile trolleys which include oxygen and fuel gas cylinders
with pressure regulators and welding or cutting torches.

This document is not applicable to electrical wiring and heavy-current wiring connected upstream of the
IThE control cabinet/control panel/protective system.

Noise and optical radiation can cause significant hazards when using gas welding equipment. These are
not covered in this document.

This document is applicable to oxy-fuel IThE, associated gas supply systems and protective systems
manufactured after the date of publication of this document in the Official Journal of the EU.

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 amendments) applies.

EN 88-1:2022+A1:2023, Safety and control devices for gas burners and gas burning appliances - Part 1:
Pressure regulators for inlet pressures up to and including 50 kPa

EN 88-2:2022, Safety and control devices for gas burners and gas burning appliances - Part 2: Pressure
regulators for inlet pressures above 50 kPa up to and including 500 kPa

EN 88-3:2022, Safety and control devices for gas burners and gas burning appliances - Part 3: Pressure
and/or flow rate regulators for inlet pressures up to and including 500 kPa, electronic types
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EN 125:2022, Flame supervision devices for gas burning appliances - Thermoelectric flame supervision
devices

EN 161:2022, Automatic shut-off valves for gas burners and gas appliances
EN 298:2022, Automatic burner control systems for burners and appliances burning gaseous or liquid fuels

EN 331:2015, Manually operated ball valves and closed bottom taper plug valves for gas installations for
buildings

EN 334:2019, Gas pressure regulators for inlet pressure up to 10 MPa (100 bar)
EN 437:2021, Test gases - Test pressures - Appliance categories

EN 560:2018, Gas welding equipment - Hose connections for equipment for welding, cutting and allied
processes

EN 561:2002, Gas welding equipment - Quick-action coupling with shut-off valves for welding, cutting and
allied processes

EN 746-1:1997+A1:2009, Industrial thermoprocessing equipment - Part 1: Common safety requirements
for industrial thermoprocessing equipment

EN 746-2:2010, Industrial thermoprocessing equipment — Part 2: Safety requirements for combustion and
fuel handling systems

EN 1256:2006, Gas welding equipment - Specification for hose assemblies for equipment for welding, cutting
and allied processes

EN 1643:2022, Safety and control devices for burners and appliances burning gaseous and/or liquid fuels -
Valve proving systems for automatic shut-off valves

EN 1854:2022+A1:2023, Safety and control devices for burners and appliances burning gaseous and/or
liquid fuels - Pressure sensing devices for gas burners and gas burning appliances

EN 60079-29-1:2016, Explosive atmospheres - Part 29-1: Gas detectors - Performance requirements of
detectors for flammable gases

EN 60204-1:2018, Safety of machinery - Electrical equipment of machines - Part 1: General requirements
EN IEC 61439-1:2021, Low-voltage switchgear and controlgear assemblies - Part 1: General rules

EN IEC 61439-2:2021, Low-voltage switchgear and controlgear assemblies - Part 2: Power switchgear and
controlgear assemblies

EN 61439-3:2012,1 Low-voltage switchgear and controlgear assemblies — Part 3: Distribution boards
intended to be operated by ordinary persons (DBO) (IEC 61439-3:2012)

EN 61439-4:2013, Low-voltage switchgear and controlgear assemblies - Part 4: Particular requirements
for assemblies for construction sites (ACS)

1 Document impacted by AC:2019.
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EN 61439-5:2015, Low-voltage switchgear and controlgear assemblies - Part 5: Assemblies for power
distribution in public networks

EN 61439-6:2012, Low-voltage switchgear and controlgear assemblies - Part 6: Busbar trunking systems
(busways)

EN 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 1: General requirements

EN 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems

EN 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 3: Software requirements

EN 61508-4:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 4: Definitions and abbreviations

EN 61508-5:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 5: Examples of methods for the determination of safety integrity levels

EN 61508-6:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 6: Guidelines on the application of [EC 61508-2 and [EC 61508-3

EN 61508-7:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems - Part 7: Overview of techniques and measures

EN 61511-1:2017,2 Functional safety — Safety instrumented systems for the process industry sector —
Part1: Framework, definitions, system, hardware and application programming Requirements
(IEC 61511-1:2016)

EN 61511-2:2017, Functional saiei - Saiei instrumented systems for the process industry sector - Part 2:
Guidelines for the application of [EC 61511-1

EN 61511-3:2017, Functional safety - Safety instrumented systems for the process industry sector - Part 3:
Guidance for the determination of the required safety integrity levels

EN 62061:2005,3 Safety of machinery — Functional safety of safety-related electrical, electronic and
programmable electronic control systems (IEC 62061:2005)

EN IEC/IEEE 82079-1:2020, Preparation of information for use (instructions for use) of products — Part 1:
Principles and general requirements (IEC/IEEE 82079-1:2019)

EN ISO 2503:2009,* Gas welding equipment — Pressure regulators and pressure regulators with flow-
metering devices for gas cylinders used in welding, cutting and allied processes up to 300 bar (30 MPa)
(IS0 2503:2009)

EN ISO 3821:2019, Gas welding equipment - Rubber hoses for welding, cutting and allied processes (@
821:2019 Corrected version 2021-05)

2 Document impacted by A1:2017.
3 Document impacted by Cor.:2010, A1:2013 and A2:2015.
4 Document impacted by A1:2015.
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EN ISO 4126-1:2013,5 Safety devices for protection against excessive pressure — Part 1: Safety valves
(IS0 4126-1:2013)

EN IS0 5171:2019, Gas welding equipment - Pressure gauges used in welding, cutting and allied processes

S0 5171:2019

EN ISO 5172:2006,6 Gas welding equipment — Blowpipes for gas welding, heating and cutting —
Specifications and tests (1SO 5172:2006)

EN ISO 5175-1:2017, Gas welding equipment - Safety devices - Part 1: Devices incorporating a flame
(flashback) arrestor (ISO 5175-1:2017)

EN ISO 5175-2:2017, Gas welding equipment - Safety devices - Part 2: Devices not incorporating a flame
(flashback) arrestor (ISO 5175-2:2017, Corrected version 2019-01)

EN ISO 7291:2010,7 Gas welding equipment — Pressure regulators for manifold systems used in welding,
cutting and allied processes up to 30 MPa (300 bar) (ISO 7291:2010)

EN ISO 9012:2023, Gas welding equipment - Air-aspirated hand blowpipes - Specifications and tests (1SO
9012:2023)

EN IS0 9090:2019, Gas tightness of equipment for gas welding and allied processes (SO 9090:2019

EN ISO 9539:2010,8 Gas welding equipment — Materials for equipment used in gas welding, cutting and
allied processes (1S0 9539:2010)

EN ISO 9606-1:2017, Qualification testing of welders - Fusion welding - Part 1: Steels (ISO 9606-1:2012
including Cor 1:2012 and Cor 2:2013)

EN ISO 11114-1:2020, Gas cylinders - Compatibility of cylinder and valve materials with gas contents - Part

1: Metallic materials (IQSO 111 14-1:202(])

EN ISO 11114-2:2021, Gas cylinders - Compatibility of cylinder and valve materials with gas contents - Part
2: Non-metallic materials (1SO 11114-2:2021)

EN ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk reduction
(IS0 12100:2010)

EN ISO 13585:2012, Brazing - Qualification test of brazers and brazing operators (I1SO 13585:2012)

EN ISO 13849-1:2023, Safety of machinery - Safety-related parts of control systems - Part 1: General
principles for design (1SO 13849-1:2023)

EN ISO 13849-2:2012, Safety of machinery - Safety-related parts of control systems - Part 2: Validation (1SO
13849-2:2012)

EN ISO 14114:2018, Gas welding equipment - Acetylene manifold systems for welding, cutting and allied
processes - General requirements (1SO 14114:2017)

5 Document impacted by A1:2016.
6 Document impacted by A1:2012 and A2:2015.
7 Document impacted by A1:2015.
8 Document impacted by A1:2013.
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EN ISO 14731:2019, Welding coordination - Tasks and responsibilities (SO 14731:2019)

EN ISO 15296:2018, Gas welding equipment - Vocabulary (1SO 15296:2017)
ISO 13574:2015, Industrial furnaces and associated processing equipment — Vocabulary

IS0 13577-4:2022, Industrial furnaces and associated processing equipment — Safety — Part 4: Protective
systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ENISO 12100:2010,
ISO 13574:2015, EN ISO 15296:2018, EN 746-1:1997+A1:2009, EN 746-2:2010 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

e ISO Online browsing platform: available at https://www.iso.org/obp
e [EC Electropedia: available at http://www.electropedia.org/

3.1

open firing oxy-fuel gas welding equipment

equipment in accordance with EN ISO 5172:2006 or EN ISO 9012:2023 for heating and processing
materials or workpieces via open firing burning using a fuel gas/oxygen mixture or fuel gas/air mixture

Note 1 to entry: The addition of “open firing” is dropped in the following part of the document.

3.2

automated industrial thermoprocessing equipment

IThE

IThE where all thermal, mechanical and control-related processes can be controlled via PLC, NC or CNC

Note 1 to entry: The entire process is self-monitoring. The thermal power of the IThE can be controlled
automatically or manually. Otherwise, the IThE includes the majority of gas distribution systems, gas welding
equipment, ignition devices and safety-related control systems listed in the scope of application.

3.3

gas warning device

device that uses sensors to detect and indicate the presence of a fuel gas/air mixture and initiates a safety
shutdown at or before 25 % of the lower explosion limit (LEL)

3.4
air/fuel gas ratio; oxygen/fuel gas ratio
ratio of the masses/flow rates of combustion air/oxygen and fuel gas

3.5

safety shut-down

establishing of a safe state of the IThE in the shortest possible time without compromising the safety of
the IThE or the environment

3.6
PS
maximum allowable pressure
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3.7
blowpipe with external mixing
blowpipe in which oxygen and fuel gas are separately passed through the blowpipe head

3.8
ignition device

separate energy source inside or at the blowpipe ensuring the safe ignition of fuel gas mixtures escaping
from the orifice outlets

4 Safety requirements, measures and ascertaining compliance

4.1 General

EN 746-1:1997+A1:2009 provides the general safety requirements common to automated industrial
thermoprocessing equipment (IThE). This document details in addition specific safety requirements for
industrial thermoprocessing equipment with “open firing oxy-fuel gas welding equipment”, as well as the
relevant gas distribution and protective systems. A list of hazards is given in Annex A, Table A.1. Annex C,

Figures C.1 to C.4 show typical examples of piping diagrams for the IThEs under the scope of this
document.

IThE in the scope of application of this document shall be able to be operated under the following ambient
conditions:

— temperature range:

— during operation: +5 °C to +40 °C;

— during transportation and storage: -5 °C to +55 °C;
— relative humidity: up to 90 % at 20 °C, non-condensing.

The safety objectives of this document include:

a) selection of materials so that the design and operation of the system is not compromised.
All components of the fuel gas piping in particular shall withstand the mechanical, chemical and
thermal loads to which they may be exposed during normal operation and any foreseeable abnormal
operation (e.g. ascertained during a safety assessment);

b) the equipment (IThE) shall only be operated and maintained by instructed personnel;

c) reliable and correct time for ignition of the oxygen (air)/fuel gas mixture at the burner(s);

d) prevention of unintentional release of unburned fuel gases;

e) fuel gas, air and oxygen shut-off in the event of a relevant malfunction;

f) protection of the piping to prevent flame propagation in the reverse direction to the direction of flow;

g) prevention of ignition if the extraction of exhaust gas/combustion products is not ensured;

h) prevention of ignition if the process conditions are not in a safe state;

i) electrical circuits shall be designed in accordance with EN 60204-1:2018.

A risk assessment shall be carried out in accordance with EN ISO 12100:2010.
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