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European foreword 

The text of document 27/1141/FDIS, future edition 5 of IEC 60519-4, prepared by IEC/TC 27 
“Industrial electroheating and electromagnetic processing” was submitted to the IEC-CENELEC 
parallel vote and approved by CENELEC as EN IEC 60519-4:2022. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2022–10–19 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2025–01–19 

This document supersedes EN 60519-4:2013 and all of its amendments and corrigenda (if any). 

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

This document is read in conjunction with EN IEC 60519-1. 

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

Endorsement notice 

The text of the International Standard IEC 60519-4:2021 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards 
indicated: 

IEC 60076 (series) NOTE Harmonized as EN 60076 (series) 

IEC 60146-1 (series) NOTE Harmonized as EN 60146-1 (series) 

IEC 60676:2011 NOTE Harmonized as EN 60676:2012 (not modified) 

IEC 60683:2011 NOTE Harmonized as EN 60683:2012 (not modified) 

IEC 61378 (series) NOTE Harmonized as EN 61378 (series) 

IEC 62477-2 NOTE Harmonized as EN IEC 62477-2 
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Annex ZA 
(normative) 

 
Normative references to international publications 
with their corresponding European publications 

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. 

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the 
relevant EN/HD applies. 

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cenelec.eu. 

The Annex ZA of Part 1 is applicable except as follows: 

Publication Year Title EN/HD Year 

          

Replacement:         

          

IEC 61936-1 2021 Power installations exceeding 1 kV AC and 
1,5 kV DC - Part 1: AC 

EN IEC 61936-1 2021 

          

Additions:         

          

IEC 60060-3 - High voltage test techniques - Part 3: 
Definitions and requirements for on-site 
testing 

EN 60060-3 - 

IEC 60519-1 2020 Safety in installations for electroheating 
and electromagnetic processing - Part 1: 
General requirements 

EN IEC 60519-1 2020 

          

ISO 13577-1 2016 Industrial furnaces and associated 
processing equipment - Safety - Part 1: 
General requirements 

- - 

ISO 13578 2017 Industrial furnaces and associated 
processing equipment - Safety 
requirements for machinery and equipment 
for production of steel by electric arc 
furnaces 

- - 

 

 

EVS-EN IEC 60519-4:2022

This document is a preview generated by EVS



 

IEC 60519-4 
Edition 5.0 2021-12 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Safety in installations for electroheating and electromagnetic processing –  
Part 4: Particular requirements for arc furnace installations  
 
Sécurité dans les installations destinées au traitement électrothermique et 
électromagnétique –  
Partie 4: Exigences particulières pour les installations de fours à arc  
 

IE
C

 6
05

19
-4

:2
02

1-
12

(e
n-

fr)
 

  
  

® 
 

 

colour
inside

This document is a preview generated by EVS



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2021 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC 
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or 
your local IEC member National Committee for further information. 
 
Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite 
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie 
et les microfilms, sans l'accord écrit de l'IEC ou du Comité national de l'IEC du pays du demandeur. Si vous avez des 
questions sur le copyright de l'IEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez 
les coordonnées ci-après ou contactez le Comité national de l'IEC de votre pays de résidence. 
 

IEC Central Office Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 
 
About IEC publications  
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigendum or an amendment might have been published. 
 
IEC publications search - webstore.iec.ch/advsearchform 
The advanced search enables to find IEC publications by a 
variety of criteria (reference number, text, technical 
committee, …). It also gives information on projects, replaced 
and withdrawn publications. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available online and 
once a month by email.  
 
IEC Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication or 
need further assistance, please contact the Customer Service 
Centre: sales@iec.ch. 
 

IEC online collection - oc.iec.ch 
Discover our powerful search engine and read freely all the 
publications previews. With a subscription you will always 
have access to up to date content tailored to your needs. 
 
Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 000 terminological entries in English 
and French, with equivalent terms in 18 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 

 
A propos de l'IEC 
La Commission Electrotechnique Internationale (IEC) est la première organisation mondiale qui élabore et publie des 
Normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 
A propos des publications IEC  
Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez l’édition la 
plus récente, un corrigendum ou amendement peut avoir été publié. 
 
Recherche de publications IEC - 
webstore.iec.ch/advsearchform 
La recherche avancée permet de trouver des publications IEC 
en utilisant différents critères (numéro de référence, texte, 
comité d’études, …). Elle donne aussi des informations sur 
les projets et les publications remplacées ou retirées. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Restez informé sur les nouvelles publications IEC. Just 
Published détaille les nouvelles publications parues. 
Disponible en ligne et une fois par mois par email. 
 
Service Clients - webstore.iec.ch/csc 
Si vous désirez nous donner des commentaires sur cette 
publication ou si vous avez des questions contactez-nous: 
sales@iec.ch. 

IEC online collection - oc.iec.ch 
Découvrez notre puissant moteur de recherche et consultez 
gratuitement tous les aperçus des publications. Avec un 
abonnement, vous aurez toujours accès à un contenu à jour 
adapté à vos besoins. 
 
Electropedia - www.electropedia.org 
Le premier dictionnaire d'électrotechnologie en ligne au 
monde, avec plus de 22 000 articles terminologiques en 
anglais et en français, ainsi que les termes équivalents dans 
16 langues additionnelles. Egalement appelé Vocabulaire 
Electrotechnique International (IEV) en ligne. 
 

 

 

This document is a preview generated by EVS



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 60519-4 
Edition 5.0 2021-12 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Safety in installations for electroheating and electromagnetic processing – 
Part 4: Particular requirements for arc furnace installations  
 
Sécurité dans les installations destinées au traitement électrothermique et 
électromagnétique –   
Partie 4: Exigences particulières pour les installations de fours à arc  
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE  
ICS 25.180.10 

 

ISBN 978-2-8322-1059-1 
 

  
  

® Registered trademark of the International Electrotechnical Commission 
 Marque déposée de la Commission Electrotechnique Internationale 

® 
 

 Warning! Make sure that you obtained this publication from an authorized distributor. 
 Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé. 

 

colour
inside

This document is a preview generated by EVS



 – 2 – IEC 60519-4:2021 © IEC 2021 

CONTENTS 

FOREWORD ........................................................................................................................... 6 
INTRODUCTION ..................................................................................................................... 9 
1 Scope ............................................................................................................................ 10 
2 Normative references .................................................................................................... 10 
3 Terms, definitions and abbreviated terms ...................................................................... 11 

3.1 General concepts .................................................................................................. 11 
3.2 Equipment and state of equipment ........................................................................ 11 
3.3 Parts and accessories ........................................................................................... 14 
3.4 Safety related concepts ........................................................................................ 14 
3.5 Abbreviated terms ................................................................................................. 14 

4 Classification and subdivision of equipment and installations ......................................... 14 
4.1 Classification by processing frequency.................................................................. 14 
4.2 Classification by voltage ....................................................................................... 14 
4.3 Subdivision of installation and equipment .............................................................. 14 
4.4 Classification of hazards and risks ........................................................................ 14 

5 Risk assessment ........................................................................................................... 15 
6 General provisions......................................................................................................... 15 

6.1 Basic considerations ............................................................................................. 15 
6.2 Significant hazards ............................................................................................... 15 
6.3 Physical environment and operating conditions for the installation as such 

and electrical equipment outside the processing equipment .................................. 15 
6.4 Physical environment and operating conditions for electrical equipment 

caused by operation of the processing equipment ................................................. 16 
6.5 Power supply ........................................................................................................ 16 
6.6 Access .................................................................................................................. 17 
6.7 Ergonomic aspects ............................................................................................... 17 
6.8 Transport and storage ........................................................................................... 17 
6.9 Provisions for handling.......................................................................................... 17 
6.10 Consumables and replaceable parts ..................................................................... 18 

7 Protection against hazards from electric shock .............................................................. 18 
7.1 General ................................................................................................................. 18 
7.2 Fundamental rule of protection .............................................................................. 18 
7.3 General provisions ................................................................................................ 18 
7.4 Basic protection .................................................................................................... 19 
7.5 Provisions for protection in electric single fault condition ...................................... 19 
7.6 Protective equipotential bonding ........................................................................... 19 
7.7 Additional provisions for fault protection for frequencies above 200 Hz ................. 20 
7.8 Currents in protective conductors .......................................................................... 20 
7.9 Touch current and touch voltage ........................................................................... 20 
7.10 Conductors and insulations at high temperature .................................................... 20 
7.11 Non-electric faults ................................................................................................. 20 

8 Protection against hazards from electric or magnetic fields ............................................ 20 
8.1 General ................................................................................................................. 20 
8.2 Magnetic fields ...................................................................................................... 21 
8.3 Magnetic fields below 1 Hz ................................................................................... 21 
8.4 Local electric fields ............................................................................................... 21 

EVS-EN IEC 60519-4:2022

This document is a preview generated by EVS



IEC 60519-4:2021 © IEC 2021 – 3 –  

8.5 Requirements related to barriers and screens ....................................................... 21 
8.6 Requirements related to objects worn, carried or held by persons ......................... 21 

9 Protection against hazards from radiation ...................................................................... 21 
9.1 General ................................................................................................................. 21 
9.2 Installation or equipment generating ionizing radiation .......................................... 21 
9.3 Ultraviolet radiation ............................................................................................... 21 
9.4 Visible and infrared radiation ................................................................................ 21 
9.5 Laser sources ....................................................................................................... 22 

10 Protection against hazards from thermal influences ....................................................... 22 
10.1 General ................................................................................................................. 22 
10.2 Surface temperature limits for protection against burn .......................................... 22 
10.3 Hazards caused by working conditions .................................................................. 22 
10.4 Temperature resistance of components................................................................. 22 
10.5 Cooling ................................................................................................................. 23 
10.6 Over-temperature protection ................................................................................. 23 

11 Protection against hazards from fire .............................................................................. 23 
12 Protection against hazards from fluids ........................................................................... 23 
13 Specific requirements for components and subassemblies ............................................ 23 

13.1 General ................................................................................................................. 23 
13.2 Electrical equipment and conductors ..................................................................... 23 
13.3 Connection to the electrical supply network and internal connections .................... 24 
13.4 Isolation and switching .......................................................................................... 24 
13.5 Sensors and actuators safeguarding moving parts ................................................ 26 
13.6 Motors .................................................................................................................. 26 
13.7 Non electric-heating means ................................................................................... 26 
13.8 Lighting ................................................................................................................. 26 
13.9 Structural parts and stability.................................................................................. 27 
13.10 Doors, windows and other openings ...................................................................... 27 
13.11 Transformers, inductors, capacitors ...................................................................... 27 
13.12 Handheld applicators ............................................................................................ 27 
13.13 Vacuum systems ................................................................................................... 27 
13.14 Protective and reactive gas generator ................................................................... 27 

14 Control of the installation or equipment .......................................................................... 27 
14.1 General ................................................................................................................. 27 
14.2 Operator control unit ............................................................................................. 27 
14.3 Emergency stop .................................................................................................... 28 
14.4 Control systems and their safety functions ............................................................ 28 
14.5 Controlgear ........................................................................................................... 28 
14.6 Protective devices ................................................................................................. 28 
14.7 Over-temperature protection devices and systems ................................................ 28 
14.8 Overpressure safety device ................................................................................... 28 

15 Protection against mechanical hazards .......................................................................... 29 
16 Protection against hazards resulting from use ............................................................... 29 

16.1 Particular hazards in processing of food, feed, cosmetics and similar 
intended for human or animal consumption ........................................................... 29 

16.2 Combination equipment ........................................................................................ 29 
17 EMC .............................................................................................................................. 29 

17.1 Radio frequency interference ................................................................................ 29 

EVS-EN IEC 60519-4:2022

This document is a preview generated by EVS



 – 4 – IEC 60519-4:2021 © IEC 2021 

17.2 Immunity ............................................................................................................... 29 
18 Verification and testing .................................................................................................. 29 

18.1 General ................................................................................................................. 29 
18.2 Performing measurements and tests ..................................................................... 31 
18.3 Verification of requirements from references ......................................................... 31 
18.4 Examination of drawings or calculations ................................................................ 32 
18.5 Visual inspection ................................................................................................... 32 
18.6 Measurements ...................................................................................................... 32 

18.6.1 Environment and operating conditions inside the processing equipment ........ 32 
18.6.2 Impedance of protective bonding ................................................................... 32 
18.6.3 Insulation resistance measurement ................................................................ 32 
18.6.4 Measurement of electric or magnetic fields .................................................... 34 
18.6.5 Touch current measurement .......................................................................... 34 
18.6.6 Measurement of ionising radiation ................................................................. 34 
18.6.7 Measurement of non-coherent optical irradiation ............................................ 34 
18.6.8 Measurement of coherent optical radiation..................................................... 34 
18.6.9 Surface temperature measurement ................................................................ 34 
18.6.10 Temperature of structural components subject to heat ................................... 34 

18.7 Functional tests .................................................................................................... 34 
18.7.1 Protection by automatic disconnection of supply ............................................ 34 
18.7.2 Voltage test ................................................................................................... 34 
18.7.3 Dielectric test ................................................................................................ 34 
18.7.4 Accessibility of live parts ............................................................................... 35 

18.8 Numerical calculations and modelling ................................................................... 35 
19 Information for use ........................................................................................................ 35 

19.1 General requirements ........................................................................................... 35 
19.2 Location and nature of the information for use ...................................................... 35 
19.3 Signalling and warning devices ............................................................................. 35 
19.4 Markings, pictograms, written warnings ................................................................. 35 
19.5 Instruction handbook ............................................................................................. 35 

Annex A (normative)  Lists of significant hazards .................................................................. 37 
Annex B (normative)  Limits to touch currents ....................................................................... 38 
Annex C (normative)  Non coherent optical radiation – Limits and risk classes...................... 39 
Annex D (normative)  Electric and magnetic fields ................................................................ 40 
Annex E (normative)  Surface temperature limits .................................................................. 41 
Annex F (normative)  EH, EMP and fire................................................................................. 42 
Annex G (normative)  Marking and warning ........................................................................... 43 
Annex H (normative)  Guidelines on using this document ...................................................... 44 
Annex I (informative)  Connection with ISO 13577 (all parts)................................................. 45 
Annex J (informative)  Requirements specific to the EU and associated countries................. 46 
Annex AA (normative)  Systems to assure improved safety for personnel working in the 

vicinity of electrodes and other live parts of secondary circuit ........................................ 47 
Annex BB (normative)  Limits to touch currents ..................................................................... 53 
Bibliography .......................................................................................................................... 54 
 
  

EVS-EN IEC 60519-4:2022

This document is a preview generated by EVS



IEC 60519-4:2021 © IEC 2021 – 5 –  

Figure AA.1 – AC furnace supply according to design arrangements "a" ............................... 49 
Figure AA.2 – AC furnace supply according to design arrangements "b" ............................... 49 
Figure AA.3 – AC furnace supply according to design arrangements "c" ............................... 50 
Figure AA.4 – DC furnace supply according to design arrangements "d" ............................... 51 
Figure AA.5 – DC furnace supply according to design arrangements "e" ............................... 51 
Figure AA.6 – Six electrode AC furnace supply with current converter according to 
design arrangements "f" ........................................................................................................ 52 
 
Table 1 – Methods for the verification of requirements .......................................................... 30 
Table 101 – Test voltages of the Insulation measurement ..................................................... 33 
Table 102 – Installation progress of EAF and LF ................................................................... 33 

  

EVS-EN IEC 60519-4:2022

This document is a preview generated by EVS



 – 6 – IEC 60519-4:2021 © IEC 2021 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SAFETY IN INSTALLATIONS FOR ELECTROHEATING  

AND ELECTROMAGNETIC PROCESSING –  
 

Part 4: Particular requirements for arc furnace installations 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

IEC 60519-4 has been prepared by IEC technical committee 27: Industrial electroheating and 
electromagnetic processing. It is an International Standard. 

This fifth edition cancels and replaces the fourth edition published in 2013. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) the structure has been redrafted according to IEC 60519-1:2020; 
b) the scope and object have been redrafted; 
c) the terms and definitions, normative references and bibliography have been updated and 

completed; 
d) the requirements have been redrafted according to IEC 60519-1:2020; 
e) all provisions have been redrafted and the text is more concise with respect to submerged 

arc furnace installations; 
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f) the annexes have been restructured, with respect to details concerning high voltage designs 
and non-electrical issues, however to be aware of in those installations; 

g) the aspect of noise has been removed from the scope; 
h) the EMC requirements have been clarified; 
i) risk classification of hazards have been based on emission; 
j) the boundaries to ISO 13577 (all parts) and ISO 13578 have been clarified. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

27/1141/FDIS 27/1143/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 

A list of all parts in the IEC 60519 series, published under the general title Safety in installations 
for electroheating and electromagnetic processing, can be found on the IEC website. 

The clauses of this standard supplement or modify the corresponding clauses of IEC 60519-
1:2020 (General Requirements hereinafter called "Part 1"). 

This part of IEC 60519 is to be read in conjunction with Part 1. It supplements or modifies the 
corresponding clauses of Part 1. Where the text indicates an "addition" to or a "replacement" of 
the relevant provision of Part 1, these changes are made to the relevant text of Part 1. Where 
no change is necessary, the words "This clause of Part 1 is applicable" are used. When a 
particular subclause of Part 1 is not mentioned in this part, that subclause applies as far as is 
reasonable. 

Additional specific provisions to those in Part 1, given as individual clauses or subclauses, are 
numbered starting from 101. 

NOTE The following numbering system is used: 

– subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;  

– unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including 
those in a replaced clause or subclause; 

– additional annexes are lettered AA, BB, etc. 

In this standard, the following print types are used: 

– requirements and definitions: in roman type; 

– NOTES: in smaller roman type; 

– terms used throughout this standard which have been defined in Clause 3: in bold type. 
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The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

This fifth edition of IEC 60519-4 is a product safety publication and is intended to: 

– include all types of installations or equipment that are in the scope of IEC TC 27/MT 21 
dealing with arc furnace installations; 

– give requirements on electrical safety, touch currents, electric fields, magnetic fields and 
radiation; 

– give means for verification of the requirements; 
– make extensive use of the standards developed by IEC committees with horizontal or 

group safety functions and of relevant ISO standards, most of them being developed by 
ISO TC 244;  

– include all material, references and requirements suitable for risk assessment and list of 
significant hazards. 

This document addresses mainly manufacturers making made-to-order equipment on a 
single project base. The manufacturer is well aware that it is his responsibility to make 
equipment safe through adequate risk reduction and it is the responsibility of the user to assess 
exposure of the operator in line with applicable health and safety regulations. Looking at 
projects providing single pieces of equipment or single installations, this clear division of 
responsibilities tends to blur, caused by inter alia: 

– development of the process (normal operation) through the manufacturer and user, 
– shared definition of working procedures for the operator by the manufacturer and user, 
– the scope of delivery often including all protective means, 
– individual sales contracts where users require an assessment of exposure through the 

manufacturer. 

Thus, this document provides information on e lec t r ica l  hazards and limits where relevant, 
despite being well aware that this is exceeding the scope of a product standard. 

Annexes I and J provide orientation with respect to the application of ISO 13577-1 in 
combination with this document. 

The rated voltage of an arc furnace Installation can be in the range of low voltage or high 
voltage; details are given in 4.2. 

This document presumes that the installation or equipment is operated and maintained only by 
personnel consisting of skilled or instructed persons. 

This document is intended for verifying whether the arc furnace installation meets the safety 
requirements of this document through design, site acceptance tests, routine tests or inspection. 
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SAFETY IN INSTALLATIONS FOR ELECTROHEATING  
AND ELECTROMAGNETIC PROCESSING –  

 
Part 4: Particular requirements for arc furnace installations 

 
 
 

1 Scope  

This clause of Part 1 is replaced by the following. 

Replacement: 

This part of IEC 60519 provides particular safety requirements for arc furnace installations. This 
document deals with the significant hazards, hazardous situations or hazardous events relevant 
to industrial arc furnace installations, as listed in Annex A, for normal operation and for single 
fault condition as well as under conditions of reasonably foreseeable misuse. 

This document specifies the requirements intended to be met by the manufacturer to ensure 
the safety of persons and property during the complete life cycle of the equipment from design 
through commissioning, operation, maintenance, inspection, to decommissioning, as well as in 
the event of foreseeable single fault condition that can occur in the equipment. 

The rated voltage of arc furnace installation can be in the range of low voltage or high voltage, 
details are given in 4.2. 

This standard is applicable to arc furnace installations such as: 

a) furnaces for direct arc heating, forming arcs between the electrode and metal such as the 
electric arc furnace using alternating current (EAF AC) or direct current (EAF DC), and the 
ladle furnace (LF); 

b) furnaces for arc-resistance heating forming arcs between the electrode and the charge 
material or heating the charge material by the Joule effect, such as the submerged arc-
resistance furnace using alternating current (SAF AC), or direct current (SAF DC). 

NOTE 1 In some documents, the terms "smelter" or "electrical reduction furnace" are used.  

Furnace installation for unattended operation is not covered by this document. 

This document does not provide requirements for type testing. 

NOTE 2 Industrial equipment covered by this document is typically produced as a single unit or a very small number 
of units; such unit usually has a very high value and can cause severe harm at disintegration. 

This document does not address data security and hazards arising from neglect of security. 

With respect to noise of electrical an arc furnace, ISO 13578:2017, 6.1.23 applies. 

EAF DC and SAF DC are classified as zero frequency (0 Hz) equipment types. EAF AC, SAF 
AC and LF are classified as mains frequency (50 Hz or 60 Hz) equipment types. Furnaces being 
operated at frequencies outside of the above-mentioned equipment types are not covered by 
this document.  

2 Normative references 

This clause of Part 1 is applicable except as follows. 
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