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Foreword 

The text of document 27/947/FDIS, future edition 5 of IEC 60519-1, prepared by IEC/TC 27 "Industrial 
electroheating and electromagnetic processing" was submitted to the IEC-CENELEC parallel vote and 
approved by CENELEC as EN 60519-1:2015. 
 
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) 2016-01-14 

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document have to be withdrawn 

(dow) 2018-04-14 

 
This document supersedes EN 60519-1:2011 
 
Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 
 
This document has been prepared under a mandate given to CENELEC by the European Commission 
and the European Free Trade Association, and supports essential requirements of EU Directive(s). 
 
For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this 
document. 
 
This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment 
Designed for Use within Certain Voltage Limits (LVD - 2006/95/EC). 
 

Endorsement notice 

The text of the International Standard IEC 60519-1:2015 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 60079 (series) NOTE Harmonized as EN 60079 (series). 

IEC 60204 (series) NOTE Harmonized as EN 60204 (series). 

IEC 60335 (series) NOTE Harmonized as EN 60335 (series). 

IEC 60601 (series) NOTE Harmonized as EN 60601 (series). 

IEC 60974 (series) NOTE Harmonized as EN 60974 (series). 

IEC 61140:2001 NOTE Harmonized as EN 61140:2001. 

IEC 61140:2001/A1:2004 NOTE Harmonized as EN 61140:2001/A1:2006. 

IEC 61439 (series) NOTE Harmonized as EN 61439 (series). 

IEC 62226 (series) NOTE Harmonized as EN 62226 (series). 

IEC 62271 (series) NOTE Harmonized as EN 62271 (series). 
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IEC 62311 NOTE Harmonized as EN 62311. 

ISO 5349-1:2001 NOTE Harmonized as EN ISO 5349-1:2001. 

ISO 7010 NOTE Harmonized as EN ISO 7010. 

ISO 15265:2004 NOTE Harmonized as EN ISO 15265:2004. 
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Annex ZA 
(normative) 

 Normative references to international publications 
with their corresponding European publications 

 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. 

 NOTE 1 When 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. 

 Publication Year Title EN/HD Year 
IEC 60071-1 -   Insulation co-ordination - Part 1: 

Definitions, principles and rules 
EN 60071-1 -   

IEC 60204-1 (mod) 2005  Safety of machinery - Electrical equipment 
of machines - Part 1: General requirements 

EN 60204-1 2006  

+A1 2008   +A1 2009  
- -    +corrigendum Feb. 2010  
IEC 60204-11 2000  Safety of machinery - Electrical equipment 

of machines - Part 11: Requirements for 
HV equipment for voltages above 1 000 V 
a.c. or 1 500 V d.c.  and not exceeding 36 
kV 

EN 60204-11 2000  

- -    +corrigendum Feb. 2010  
IEC 60228 -   Conductors of insulated cables EN 60228 -   
- -    +corrigendum May -   
IEC 60335-
1:2010/A1:2013 

2013   - -  

IEC 60335-1 (mod) 2010  Household and similar electrical appliances 
- Safety - Part 1: General requirements 

EN 60335-1 2012  

- -    +A11 2014  
- -    +AC 2014  
IEC 60335-2-24 -   Household and similar electrical appliances 

- Safety - Part 2-24: Particular 
requirements for refrigerating appliances, 
ice-cream appliances and ice makers 

EN 60335-2-24 -   

IEC 60335-2-89 -   Household and similar electrical appliances 
- Safety - Part 2-89: Particular 
requirements for commercial refrigerating 
appliances with an incorporated or remote 
refrigerant condensing unit or compressor 

EN 60335-2-89 -   

- -    +AC -   
IEC 60364-1 (mod) 2005  Low-voltage electrical installations - Part 1: 

Fundamental principles, assessment of 
general characteristics, definitions 

HD 60364-1 2008  

IEC 60364-4-41 -   Low-voltage electrical installations - Part 4-
41: Protection for safety - Protection 
against electric shock 

HD 60364-4-41 -   

- -    +corrigendum Jul. -   
IEC 60364-4-42 -   Low-voltage electrical installations - Part 4-

42: Protection for safety - Protection 
against thermal effects 

HD 60364-4-42 -   
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IEC 60364-4-44 -   Low-voltage electrical installations - Part 4-
44: Protection for safety - Protection 
against voltage disturbances and 
electromagnetic disturbances 

HD 60364-4-442 -   

IEC 60364-5-53 -   Electrical installations of buildings - Part 5-
53: Selection and erection of electrical 
equipment - Isolation, switching and control 

- -   

IEC 60364-5-54 -   Low-voltage electrical installations - Part 5-
54: Selection and erection of electrical 
equipment - Earthing arrangements and 
protective conductors 

HD 60364-5-54 -   

IEC 60398 -   Installations for electroheating and 
electromagnetic processing - General 
performance test methods 

- -   

IEC 60417 -   Graphical symbols for use on equipment - -   
IEC 60445 -   Basic and safety principles for man-

machine interface, marking and 
identification - Identification of equipment 
terminals, conductor terminations and 
conductors 

EN 60445 -   

IEC 60529 -   Degrees of protection provided by 
enclosures (IP Code) 

- -   

IEC 60664-1 -   Insulation coordination for equipment 
within low-voltage systems - Part 1: 
Principles, requirements and tests 

EN 60664-1 -   

IEC 60825-1 -   Safety of laser products - Part 1: 
Equipment classification and requirements 

EN 60825-1 -   

IEC 60865-1 -   Short-circuit currents - Calculation of 
effects - Part 1: Definitions and calculation 
methods 

EN 60865-1 -   

IEC 60909-0 -   Short-circuit currents in three-phase a.c. 
systems - Part 0: Calculation of currents 

EN 60909-0 -   

IEC 60990 1999  Methods of measurement of touch current 
and protective conductor current 

EN 60990 1999  

IEC 61000-3-3 -   Electromagnetic compatibility (EMC) - Part 
3-3: Limits - Limitation of voltage changes, 
voltage fluctuations and flicker in public 
low-voltage supply systems, for equipment 
with rated current 16 A per phase and not 
subject to conditional connection 

EN 61000-3-3 -   

IEC 61000-3-11 -   Electromagnetic compatibility (EMC) - Part 
3-11: Limits - Limitation of voltage 
changes, voltage fluctuations and flicker in 
public low-voltage supply systems - 
Equipment with rated current <= 75 A and 
subject to conditional connection 

EN 61000-3-11 -   

IEC 61000-6-2 -   Electromagnetic compatibility (EMC) - Part 
6-2: Generic standards - Immunity for 
industrial environments 

EN 61000-6-2 -   

- -    +corrigendum Sep. -   
IEC 61000-6-4 -   Electromagnetic compatibility (EMC) - Part 

6-4: Generic standards - Emission 
standard for industrial environments 

EN 61000-6-4 -   

IEC 61010-1 2010  Safety requirements for electrical 
equipment for measurement, control and 
laboratory use - Part 1: General 
requirements 

EN 61010-1 2010  

IEC 61082-1 -   Preparation of documents used in 
electrotechnology - Part 1: General 
requirements 

EN 61082-1 -   
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IEC 61310 series  Safety of machinery - Indication, marking 
and actuation 

EN 61310 series  

IEC 61326-3-1 -   Electrical equipment for measurement, 
control and laboratory use - EMC 
requirements - Part 3-1: Immunity 
requirements for safety-related systems 
and for equipment intended to perform 
safety-related functions (functional safety) - 
General industrial applications 

EN 61326-3-1 -   

IEC 61508 series  Functional safety of 
electrical/electronic/programmable 
electronic safety-related systems 

EN 61508 series  

IEC 61672-1 -   Electroacoustics - Sound level meters - 
Part 1: Specifications 

EN 61672-1 -   

IEC 61672-2 -   Electroacoustics - Sound level meters - 
Part 2: Pattern evaluation tests 

EN 61672-2 -   

IEC 61786-1 -   Measurement of DC magnetic, AC 
magnetic and AC electric fields from 1 Hz 
to 100 kHz with regard to exposure of 
human beings - Part 1: Requirements for 
measuring instruments 

EN 61786-1 -   

IEC 61786-2 -   Measurement of low-frequency magnetic 
and electric fields with regard to exposure 
of human beings - Part 2: Guidance for 
measurements 

- -   

IEC 61936-1 -   Power installations exceeding 1 kV a.c. - 
Part 1: Common rules 

EN 61936-1 -   

- -    +AC -   
- -    +AC -   
- -    +AC -   
IEC 62061 -   Safety of machinery - Functional safety of 

safety-related electrical, electronic and 
programmable electronic control systems 

EN 62061 -   

- -    +corrigendum Feb. -   
IEC 62471 (mod) 2006  Photobiological safety of lamps and lamp 

systems 
EN 62471 2008  

IEC 82079-1 -   Preparation of instructions for use - 
Structuring, content and presentation - Part 
1: General principles and detailed 
requirements 

EN 82079-1 -   

IEC Guide 104 -   The preparation of safety publications and 
the use of basic safety publications and 
group safety publications 

- -   

ISO 3746 -   Acoustics - Determination of sound power 
levels and sound energy levels of noise 
sources using sound pressure - Survey 
method using an enveloping measurement 
surface over a reflecting plane 

EN ISO 3746 -   

ISO 3864-1 -   Graphical symbols - Safety colours and 
safety signs - Part-1: Design principles for 
safety signs and safety markings 

- -   

ISO 6385 -   Ergonomic principles in the design of work 
systems 

EN ISO 6385 -   

ISO 7000 -   Graphical symbols for use on equipment - 
Registered symbols 

- -   

ISO 12100 2010  Safety of machinery - General principles 
for design - Risk assessment and risk 
reduction 

EN ISO 12100 2010  
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ISO 13577-1 -   Industrial furnaces and associated 
processing equipment - Safety - Part 1: 
General requirements 

- -   

ISO 13577-2 -   Industrial furnaces and associated 
processing equipment - Safety - Part 2: 
Combustion and fuel handling systems 

- -   

ISO 13732-1 -   Ergonomics of the thermal environment - 
Methods for the assessment of human 
responses to contact with surfaces - Part 1: 
Hot surfaces 

EN ISO 13732-1 -   

ISO 13849 series  Safety of machinery - Safety-related parts 
of control systems 

EN ISO 13849 series  

ISO 13850 -   Safety of machinery - Emergency stop - 
Principles for design 

EN ISO 13850 -   

ISO 13855 -   Safety of machinery - Positioning of 
safeguards with respect to the approach 
speeds of parts of the human body 

EN ISO 13855 -   

ISO 13857 -   Safety of machinery - Safety distances to 
prevent hazard zones being reached by 
upper and lower limbs 

EN ISO 13857 -   

ISO 14119 -   Safety of machinery - Interlocking devices 
associated with guards - Principles for 
design and selection 

- -   

ISO 14120 -   Safety of machinery – Guards - General 
requirements for the design and 
construction of fixed and movable guards 

- -   

ISO 14159 -   Safety of machinery - Hygiene 
requirements for the design of machinery 

EN ISO 14159 -   

ISO 19353 -   Safety of machinery - Fire prevention and 
protection 

- -   

IEC/TR 61000-3-6 -   Electromagnetic compatibility (EMC) - Part 
3-6: Limits - Assessment of emission limits 
for the connection of distorting installations 
to MV, HV and EHV power systems 

- -   

IEC/TS 61000-3-5 -   Electromagnetic compatibility (EMC) - Part 
3-5: Limits - Limitation of voltage 
fluctuations and flicker in low-voltage 
power supply systems for equipment with 
rated current greater than 75 A 

- -   

ISO/IEC Guide 51 -   Safety aspects - Guidelines for their 
inclusion in standards 

- -   

CISPR 11 -   Industrial, scientific and medical equipment 
- Radio-frequency disturbance 
characteristics - Limits and methods of 
measurement 

EN 55011 -   
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Annex ZZ  
(informative) 

Coverage of Essential Requirements of EU Directive 2006/42/EC 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant essential requirements as given in the EU Directive 2006/42/EC (Machinery Directive). 

Compliance with this standard provides one means of conformity with the specified essential 
requirements of the Directive concerned. 

WARNING: Other requirements and other EU Directives may be applicable to the products falling within 
the scope of this standard. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SAFETY IN INSTALLATIONS FOR ELECTROHEATING  

AND ELECTROMAGNETIC PROCESSING –  
 

Part 1: General requirements 
 

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. 

International Standard IEC 60519-1 has been prepared by IEC technical committee 27: 
Industrial electroheating and electromagnetic processing. 

This fifth edition cancels and replaces the fourth edition published in 2010. This edition 
constitutes a technical revision. 

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

a) The title and scope of the standard has been expanded to include installations and 
equipment for electromagnetic processing of materials. 

b) Terms and definitions as well as the list of normative references have been updated and 
completed with new items. 

c) The requirements have been restructured. 

BS EN 60519-1:2015

Full document details: BS EN 60519-1:2015

http://dx.doi.org/10.3403/00316795U
http://www.avadocuments.com/doc/bs-en-60519-1-2015
http://www.avadocuments.com/doc/bs-en-60519-1-2015


 – 8 – IEC 60519-1:2015 © IEC 2015 

d) Additional requirements for electric and magnetic fields, for touch currents as well as for 
optical radiation have been added. 

e) New clauses addressing verification have been added. 
f) New annexes specifying limits of exposure hazards for electric and magnetic fields, optical 

radiation, noise and vibration have been added. 
g) New annexes on EMC, markings and warnings, guidelines for using this standard and 

information on the connection to ISO 13577-1 have been added. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

27/947/FDIS 27/951/RVD 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

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. 

Future standards in this series will carry the new general title as cited above. Titles of existing 
standards in this series will be updated at the time of the next edition. 

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 publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
 

IMPORTANT – The 'colour inside' logo on the cover page of this publication 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 60519-1 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 dealing 
with industrial electroheating (EH) and electromagnetic processing of materials 
(EPM); 

– cover in these General Requirements all hazards that are relevant for more than one type 
of equipment or installation individually dealt with in Particular Requirements; 

– give requirements on electrical safety, touch currents, electric fields, magnetic fields and 
radiation, thus mirroring the broad scope of installations covered and their processing 
frequency; 

– 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 by reference, including publications 
developed by ISO/TC 244 (more information is given in Annex H), in compliance with 
IEC Guide 104; 

– be useable like a type-C standard in the sense of ISO 12100; 
– include all material, references and requirements suitable for risk assessment and list 

significant hazards. 

This standard adresses 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 standards provides information on exposure hazards and limits where relevant, well 
aware that this is exceeding the scope of a product standard. 
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SAFETY IN INSTALLATIONS FOR ELECTROHEATING  
AND ELECTROMAGNETIC PROCESSING –  

 
Part 1: General requirements 

 
 
 

1 Scope and object 

1.1 Scope 

This part of IEC 60519 specifies general safety requirements for industrial installations or 
equipment intended for electroheating (EH) and electroheating based treatment 
technologies as well as for electromagnetic processing of materials (EPM). 

The requirements are applicable to industrial installations or equipment with the possible use 
as: 

– equipment for direct and indirect resistance heating, 
– equipment for electric resistance trace heating, 
– equipment for induction heating, 
– equipment using the effect of electromagnetic forces on materials, 
– equipment for arc heating, including submerged arc heating, 
– equipment for electroslag remelting, 
– equipment for plasma heating and plasma surface treatment, 
– equipment for microwave heating, 
– equipment for dielectric heating, 
– equipment using electron guns, 
– equipment for infrared radiation heating, 
– equipment for laser heating. 

NOTE The list presents typical examples of equipment and its applications and is not exhaustive. 

The overall safety requirements for the various types of EH or EPM equipment and 
installations result from the joint application of the General Requirements specified in this 
standard and Particular Requirements covering specific types of installations or equipment 
(guidelines are given in Annex G). If no Particular Requirement is covering a specific 
installation or equipment, the General Requirements are applicable as such. 

This standard does not apply to equipment and appliances within the scope of: 

– IEC 60079 series – i.e. equipment or installations intended for use in potentially explosive 
atmospheres; 

– IEC 60335 series, – i.e. household, commercial and similar electrical appliances, including 
room heating; 

– IEC 60601 series – i.e. medical electrical equipment, 
– IEC 60974 series – i.e. arc welding equipment, 
– IEC 61010 series – i.e. equipment for laboratory use. 

1.2 Object 

The requirements refer to the complete life cycle of the installation or equipment from design 
through commissioning, operation, maintenance, inspection, to decommissioning. They cover 

BS EN 60519-1:2015

Full document details: BS EN 60519-1:2015

http://www.avadocuments.com/doc/bs-en-60519-1-2015
http://www.avadocuments.com/doc/bs-en-60519-1-2015


 – 12 – IEC 60519-1:2015 © IEC 2015 

the safety of persons and protection of the environment during normal operation and under 
single-fault condition. 

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

This standard is intended for verifying that the EH or EPM equipment or installation meets 
the requirements of this standard through design, site acceptance tests, routine tests or 
inspection. 

This standard is not providing requirements for type testing. 

NOTE Industrial equipment covered by this standard is typically produced as a single unit or a very small number 
of units. 

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. 

IEC 60071-1, Insulation co-ordination – Part 1: Definitions, principles and rules 

IEC 60204-1:2005, Safety of machinery – Electrical equipment of machines – Part 1: General 
requirements  
IEC 60204-1:2005/AMD1:2008 

IEC 60204-11:2000, Safety of machinery – Electrical equipment of machines – Part 11: 
Requirements for HV equipment for voltages above 1 000 V a.c. or 1 500 V d.c. and not 
exceeding 36 kV 

IEC 60228, Conductors of insulated cables 

IEC 60335-1:2010, Household and similar electrical appliances – Safety – Part 1: General 
requirements  
IEC 603355-1:2010/AMD1:2013 

IEC 60335-2-24, Household and similar electrical appliances – Safety – Part 2-24: Particular 
requirements for refrigerating appliances, ice-cream appliances and ice makers 

IEC 60335-2-89, Household and similar electrical appliances – Safety – Part 2-89: Particular 
requirements for commercial refrigerating appliances with an incorporated or remote 
refrigerant unit or compressor 

IEC 60364-1:2005, Low-voltage electrical installations – Part 1: Fundamental principles, 
assessment of general characteristics, definitions 

IEC 60364-4-41, Low-voltage electrical installations – Part 4-41: Protection for safety – 
Protection against electric shock 

IEC 60364-4-42, Low-voltage electrical installations – Part 4-42: Protection for safety – 
Protection against thermal effects 

IEC 60364-4-44, Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances 
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IEC 60364-5-53, Electrical installations of buildings – Part 5-53: Selection and erection of 
electrical equipment – Isolation, switching and control 

IEC 60364-5-54, Low-voltage electrical installations – Part 5-54: Selection and erection of 
electrical equipment – Earthing arrangements and protective conductors 

IEC 60398:—1, Installations for electroheating and electromagnetic processing – General 
performance test methods 

IEC 60417, Graphical symbols for use on equipment (available from: http://www.graphical-
symbols.info/equipment) 

IEC 60445, Basic and safety principles for man-machine interface, marking and 
identification – Identification of equipment terminals, conductor terminations and conductors 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60664-1, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 

IEC 60825-1, Safety of laser products – Part 1: Equipment classification and requirements 

IEC 60865-1, Short-circuit currents – Calculation of effects – Part 1: Definitions and 
calculation methods 

IEC 60909-0, Short-circuit currents in three-phase a.c. systems – Part 0: Calculation of 
currents 

IEC 60990:1999, Methods of measurement of touch current and protective conductor current 

IEC 61000-3-3, Electromagnetic compatibility (EMC) – Part 3-3: Limits – Limitation of voltage 
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment 
with rated current ≤ 16 A per phase and not subject to conditional connection 

IEC TS 61000-3-5, Electromagnetic compatibility (EMC) – Part 3-5: Limits – Limitation of 
voltage fluctuations and flicker in low-voltage power supply systems for equipment with rated 
current greater than 75 A 

IEC TR 61000-3-6, Electromagnetic compatibility (EMC) – Part 3-6: Limits – Assessment of 
emission limits for the connection of distorting installations to MV, HV and EHV power 
systems 

IEC 61000-3-11, Electromagnetic compatibility (EMC) – Part 3-11: Limits – Limitation of 
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems – 
Equipment with rated current ≤ 75 A and subject to conditional connection 

IEC 61000-6-2, Electromagnetic compatibility (EMC) – Part 6-2: Generic standards – 
Immunity for industrial environments 

IEC 61000-6-4, Electromagnetic compatibility (EMC) – Part 6-4: Generic standards – 
Emission standard for industrial environments 

_________________ 

1 To be published. 
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IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, 
and laboratory use – Part 1: General requirements 

IEC 61082-1, Preparation of documents used in electrotechnology – Part 1: Rules 

IEC 61310 (all parts), Safety of machinery – Indication, marking and actuation 

IEC 61326-3-1, Electrical equipment for measurement, control and laboratory use – EMC 
requirements – Part 3-1: Immunity requirements for safety-related systems and for equipment 
intended to perform safety-related functions (functional safety) – General industrial 
applications 

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic 
safety-related systems 

IEC 61672-1, Electroacoustics – Sound level meters – Part 1: Specifications 

IEC 61672-2, Electroacoustics – Sound level meters – Part 2: Pattern evaluation tests 

IEC 61786-1, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 Hz to 
100 kHz with regard to exposure of human beings – Part 1: Requirements for measuring 
instruments 

IEC 61786-22 Measurement of DC magnetic fields, AC magnetic and electric fields from 1 Hz 
to 100 kHz with regard to exposure of human beings – Guidance for measurements 

IEC 61936-1, Power installations exceeding 1 kV a.c. – Part 1: Common rules 

IEC 62061, Safety of machinery – Functional safety of safety-related electrical, electronic and 
programmable electronic control systems 

IEC 62471:2006, Photobiological safety of lamps and lamp systems 

IEC 82079-1, Preparation of instructions for use – Structuring, content and presentation – 
Part 1: General principles and detailed requirements 

CISPR 11, Industrial, scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement 

IEC Guide 104, The preparation of safety publications and the use of basic safety publications 
and group safety publications 

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards 

ISO 3746, Acoustics – Determination of sound power levels and sound energy levels of noise 
sources using sound pressure – Survey method using an enveloping measurement surface 
over a reflecting plane 

ISO 3864-1, Graphical symbols – Safety colours and safety signs – Part 1: Design principles 
for safety signs and safety markings 

ISO 6385, Ergonomic principles in the design of work systems 

_________________ 

2  To be published. 
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ISO 7000, Graphical symbols for use on equipment – Registered symbols 

ISO 12100:2010, Safety of machinery – General principles for design – Risk assessment and 
risk reduction 

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

ISO 13577-2, Industrial furnaces and associated processing equipment – Safety – Part 2: 
Combustion and fuel handling systems 

ISO 13732-1, Ergonomics of the thermal environment – Methods for the assessment of human 
responses to contact with surfaces – Part 1: Hot surfaces 

ISO 13849 (all parts), Safety of machinery – Safety-related parts of control systems 

ISO 13850, Safety of machinery – Emergency stop – Principles for design 

ISO 13855, Safety of machinery – Positioning of safeguards with respect to the approach 
speeds of parts of the human body 

ISO 13857, Safety of machinery – Safety distances to prevent hazard zones being reached by 
upper and lower limbs 

ISO 14119, Safety of machinery – Interlocking devices associated with guards – Principles for 
design and selection 

ISO 14120, Safety of machinery – Guards – General requirements for the design and 
construction of fixed and movable guards 

ISO 14159, Safety of machinery – Hygiene requirements for the design of machinery 

ISO 19353, Safety of machinery – Fire prevention and protection 

3 Terms, definitions and abbreviations 

For the purposes of this document, the terms and definitions given in IEC Guide 104, 
ISO/IEC Guide 51 and ISO 12100, as well as the following apply. 

NOTE General definitions are given in IEC 60050, the International Electrotechnical Vocabulary. Terms relating to 
industrial electroheating are defined in IEC 60050-841. 

3.1 General concepts 

3.1.1  
electroheating 
EH 
DEPRECATED: electroheat 
conversion of electric energy into thermal energy for useful purposes 

Note 1 to entry: This note applies to the French language only. 

[SOURCE: IEC 60050-841:2004, 841-21-22, modified — electroheating is the preferred term 
instead of electroheat, new synonym EH has been added and the definition has been 
shortened.] 
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3.1.2  
electromagnetic processing of materials 
EPM 
interaction between electromagnetic energy or forces and materials for useful purposes 

Note 1 to entry: The EPM can or cannot include heating. 

Note 2 to entry: This note applies to the French language only. 

3.1.3  
electromagnetic field 
EMF 
electric or magnetic or a combination of electric and magnetic time varying field 

Note 1 to entry: In the context of this standard, EMF is caused by a source being part of the installation or 
equipment. 

Note 2 to entry: This note applies to the French language only. 

3.1.4  
electromagnetic radiation 
propagating electromagnetic field transporting energy 

EXAMPLE Microwave radiation or optical radiation (infrared, visible and ultraviolet). 

3.1.5  
electromagnetic nearfield 
non-propagating electromagnetic field 

3.1.6  
manufacturer 
producer of the EH or EPM equipment or installation responsible for compliance with this 
standard 

Note 1 to entry: The manufacturer in the sense of this standard can also be a supplier, distributer, importer or 
agent. 

Note 2 to entry: From the perspective of the user, the manufacturer is a party responsible for the design, 
manufacture, supply and commissioning of the equipment or installation. 

3.1.7  
user 
party responsible for the operation and maintenance of the EH or EPM equipment or 
installation, from putting into service to de-commissioning 

3.1.8  
skilled person 
person with suitable education, knowledge and experience to perceive risks and to avoid 
hazards which can be relevant for the type of installation or equipment, including supervision 
of the instructed persons 

3.1.9  
instructed person 
person advised or supervised by skilled persons, able to perceive risks and to avoid 
hazards which an installation or equipment can create 

3.1.10  
operator 
skilled person or instructed person performing one or more tasks during operation, 
adjustment, maintenance, repair or disassembly of an installation or equipment 
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3.1.11  
ordinary person 
person not able to perceive risks and avoid hazards, who can be harmed by exposure to 
lower limits than operators 

EXAMPLE A member of the general public including pregnant, elderly or disabled persons, but not children. 

3.2 Equipment and state of equipment 

3.2.1  
electrical equipment 
set of items used to generate, convert, transmit, distribute or utilize electric energy, such as 
converters, transformers, capacitors, switchgear and control gear, measuring instruments, 
protective devices and wiring systems 

[SOURCE: IEC 60050-826:2004, 826-16-01, modified — The word "electrical" is used instead 
of "electric"; the definition has been editorially improved.] 

3.2.2  
electroheating equipment 
EH equipment 
DEPRECATED: electroheat equipment 
equipment in which electric energy is converted into thermal energy for useful purposes 

[SOURCE: IEC 60050-841:2004, 841-22-01, modified — electroheating equipment is the 
preferred term instead of electroheat equipment becoming its synonym, new synonym EH 
equipment has been added, in the definition heat has been replaced by thermal energy] 

3.2.3  
equipment for electromagnetic processing of materials 
EPM equipment 
equipment in which electromagnetic energy or electromagnetic force is provided for the 
electromagnetic processing of materials 

3.2.4  
electroheating installation 
EH installation 
DEPRECATED: electroheat installation 
installation composed of EH equipment, electrical equipment and mechanical equipment 
needed for its operation and use 

[SOURCE: IEC 60050-841:2004, 841-22-02, modified — electroheating installation is the 
preferred term instead of electroheat installation becoming its synonym, and a new synonym, 
EH installation, has been added.] 

3.2.5  
installation for electromagnetic processing of materials 
EPM installation 
installation composed of EPM equipment, electrical equipment and mechanical equipment 
needed for its operation and use 

3.2.6  
normal operation 
operation of the installation or equipment as specified by the manufacturer and agreed with 
the user 

3.2.7  
workload 
object or material being processed 
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Note 1 to entry: The term "load" has a different meaning. Load is used and defined accordingly in some Particular 
Requirements. 

3.3 Parts and accessories 

3.3.1  
enclosure 
housing affording the type and degree of protection suitable for the intended application 

[SOURCE: IEC 60050-195:1998, 195-02-35] 

3.3.2  
window 
part of an enclosure that allows passage of some kind of radiation 

3.3.3  
barrier 
protective barrier 
physical object limiting access to equipment or the enclosure of that equipment, which can 
only be removed with the use of a tool or is interlocked 

Note 1 to entry: A barrier can be physically separated from the equipment, but is a part of the installation. 

3.3.4  
guard 
barrier that is a part of the equipment 

3.3.5  
obstacle 
item impeding access,which is secured to prevent unintentional removal but is removable 
without a tool or key 

3.3.6  
protective device 
device other than a guard or enclosure that reduces a risk 

EXAMPLE Two-hand control, pressure sensitive mat or edge, trip bar and wire, light curtain, laser scanner. 

3.3.7  
screen 
shield, en US 
device intended to reduce the penetration of an electric, magnetic or electromagnetic field 
into a given region 

[SOURCE: IEC 60050-151:2001, 151-13-09] 

3.3.8  
interlock 
mechanical or electrical protective device or system that prevents an action which can 
create a hazard 

3.3.9  
thermal cut-out 
temperature protector 
device switching off the equipment when the pre-determined temperature is exceeded 

Note 1 to entry: Thermal cut-outs are resettable; temperature protectors are not resettable and are replaced each 
time they have operated. 
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3.3.10  
photocoupler 
optocoupler 
optoelectronic device designed for the transfer of electrical signals by utilizing optical 
radiation to provide coupling while the output is isolated from the input 

Note 1 to entry: This device can provide immunity against electromagnetic influences as well as independence of 
the distance of two voltage system levels. 

[SOURCE: IEC 60050-521:2002, 521-04-45, modified — The note has been added.] 

3.4 Safety related concepts 

3.4.1  
live part 
conductor or conductive part intended to be energized in normal operation, including a 
neutral conductor, but by convention not a PEN conductor or PEM conductor or PEL 
conductor 

Note 1 to entry: This concept does not necessarily imply a risk of electric shock. 

[SOURCE: IEC 60050-195:1998, 195-02-19] 

3.4.2  
hazardous-live part 
live part which, under certain conditions, can give a harmful electric shock 

[SOURCE: IEC 60050-195:1998, 195-06-05] 

3.4.3  
high-voltage hazard zone 
HV hazard zone 
area limited by the minimum clearance around hazardous-live parts of high voltage 
equipment without complete protection against direct contact 

Note 1 to entry: Entering the high voltage hazard zone is considered the same as touching hazardous-live 
parts. 

3.4.4  
touch voltage 
voltage between conductive parts when touched simultaneously by a person or an animal 

Note 1 to entry: The value of the effective touch voltage may be appreciably influenced by the impedance of the 
person or the animal in electric contact with these conductive parts. 

[SOURCE: IEC 60050-195:1998, 195-05-11] 

3.4.5  
leakage current 
DEPRECATED: earth current 
electric current in an unwanted conductive path under normal operating conditions 

3.4.6  
induced electric shock 
physiological effect caused by an induced electric field inside the human body 

Note 1 to entry: The electric field is usually induced by an electromagnetic nearfield and does not necessitate 
contact to a conductor. 
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Note 2 to entry: The effects of induced electric shock are essentially the same as those of electric shock caused 
through contact to a conductor, for example burn or nerve reaction. Conditions for ventricular fibrillation are in 
practice excluded. 

3.4.7  
emergency switching-off 
operation intended to switch-off any electric power from an electrical installation to avert or 
alleviate a hazardous situation 

Note 1 to entry: Some power can remain in function if that provides a less hazardous outcome than a complete 
switching-off. 

[SOURCE: IEC 60050-826:2004, 826-17-03, modified — The words "opening operation of a 
switching device intended to remove electric power" have been replaced by "operation 
intended to switch off any electric power" and a note has been added.] 

3.4.8  
insulation 
insulating materials ensuring proper operation of the equipment and protection against 
electric shock 

Note 1 to entry: Insulation also refers to the action of insulating. 

Note 2 to entry: Under certain circumstances,  thermal insulating material can equally perform the function of the 
electrical insulation. 

3.4.9  
basic insulation 
insulation of hazardous-live-parts which provides basic protection 

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes. 

[SOURCE: IEC 60050-195:1998, 195-06-06] 

3.4.10  
galvanic separation 
prevention of electric conduction between two electric circuits intended to exchange power 
and/or signals 

Note 1 to entry: Galvanic separation can be provided e.g. by an isolating transformer or a photocoupler. 

[SOURCE: IEC 60050-151:2001, 151-12-26] 

3.5 Abbreviations 
EH electroheating 

ELV extra low voltage (below 50 V at mains frequency) 

EMC electromagnetic compatibility 

EMF electromagnetic field 

EPM electromagnetic processing of materials 

HV high voltage (above 1 000 V at mains frequency) 

IR infrared (radiation) 

LED light-emitting diode 

LV low voltage (the range between 50 V and 1 000 V at mains frequency) 

MW microwave 

PE protective earthing conductor 

PEL protective earthing conductor being a line conductor as well 
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PEM protective earthing conductor being a mid-point conductor as well 

PEN protective earthing conductor being a neutral conductor as well 

SAR specific absorption rate (of energy) 

UV ultraviolet (radiation) 

VIS visible (radiation) 

4 Classification and sub-division 

4.1 Classification by process frequency 

EH and EPM equipment is classified by its process frequency, i.e. the frequency of the 
voltage, current or electromagnetic field used for the process. Table 1 lists the equipment 
types and their process frequency ranges as well as safety relevant frequency limits. An 
installation may include more than one type of equipment. 

Table 1 – Equipment, process frequency and safety-relevant frequency limits 

Equipment type 
Frequency a range 
defining equipment 

type 

Frequency range b 
used for safety 

limits 
EMF relevant 

frequency range 
Hazards associated 
with the frequency 

range 

direct current c  
or stationary 
field 

0 Hz 0 Hz or no change in polarity electric shock,  
neural stimulus 

low frequency >0 Hz to <60 Hz 

0,1 Hz to 200 Hz 
electric shock,  
burn,  
not let-go, 
neural stimulus 

mains frequency 50 Hz or 60 Hz 

medium 
frequency >60 Hz to 100 kHz 

>60 Hz to 200 Hz 

>200 Hz to 100 kHz 

high frequency >100 kHz to 0,3 GHz 
>100 kHz to 6 MHz >100 kHz to 

0,3 GHz 
burn, bodypart heating 

>6 MHz to 0,3 GHz 
bodypart heating 

microwave >0,3 GHz to 300 GHz 

infrared 
(>300 GHz to 

400 THz) 
1 mm to 780 nm 

1 mm to 3 000 nm 

not applicable 

burn of skin and 
cornea 3 000 nm to 1 400 nm 

1 400 nm to 780 nm burn of skin and 
cornea, retina visible (>400 THz to 790 THz), 780 nm to 380 nm 

ultraviolet (>790 THz to 30 PHz), 380 nm to 10 nm 
burn of skin and 
cornea,  
skin cancer 

laser (>300 GHz to 30 PHz), 1 mm to 10 nm burn of skin and 
cornea, retina 

a Rated process frequency. 
b Values of the corresponding free space wavelengths are also given in case of optical radiation. 
c Direct current type – equipment with no intended change of polarity, but including switch-on and switch-off. 

4.2 Classification by voltage 

Throughout all electrical equipment for industrial applications a division between 

– extra low voltage (ELV) and low voltage (LV) is made at 50 V (rms) at mains frequency or 
120 V direct current. 

– low voltage (LV) and high voltage (HV) is made at 1 000 V (rms) at mains frequency or 
1 500 V direct current. 
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NOTE The definitions of ELV and voltage band 1, LV and voltage band 2 and HV and voltage band 3 are 
identical. Voltages below 25 V mains frequency or 60 V direct current are seen as without risk for any ordinary 
person. 

This distinction shall be made for the installation and for parts as defined in 4.3.1 and 

a) depending on the supply and the output voltage, whichever is the higher value (internal 
voltages may be higher); 

b) independently of the process voltage or internal voltage of the installation or equipment. 

Different parts of one installation may be classified as ELV, LV or HV. 

4.3 Sub-division of installation and equipment 

4.3.1 Subdivision into parts 

EH or EPM installations consist of diverse and specific parts. Figure 1 presents a block 
diagram of a typical installation for reference; it determines the boundary of installations and 
equipment, not all parts are found in every kind of EH or EPM installation. 
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Figure 1 – Block diagram of a typical EH or EPM installation 

Table 2 provides references to clauses of this standard or to other standards relevant to the 
parts identified in the above Figure 1.The requirements for electrical equipment outside the 
processing equipment are covered by IEC or ISO standards specified in Table 2. The basic 
sources of safety provisions for electrical equipment of EH or EPM installations are 
IEC 60204-1:2005 and IEC 60204-1:2005/AMD1:2008 for LV and IEC 60204-11:2000 for HV. 

The safety requirements for the processing equipment are specific because of its 
extraordinary environment and conditions inside, where 

a) extreme temperatures can interact with electrical equipment, 
b) strong electric, magnetic or electromagnetic fields can interact with the electrical 

equipment, 
c) thermal energy or electromagnetic forces can endanger the structural integrity of the 

equipment or of insulation and of protective means. 

IEC 

EH or EPM installation 
processing equipment 

 

PE 

Electric 
energy 
supply 

control equipment 

programmable 
controller 

operator control 
station 

emergency stop 
device 

safeguard and 
warning devices 

actuators and 
sensors, 

measuring 
equipment 

motor operated 
devices and 

motor control 
equipment 

heating 
equipment 

or 
equipment 
providing 
electro-

magnetic 
fields thermal 

insulation 

electrical 
insulation, 

electromagnetic 
shielding and 

screens 

protective 
bonding 

conductors and cabling 

guards, 
interlocks, 
barriers, 

doors, locks 

Other 
supplies cooling equipment 

exhaust or gas 
extraction system 

escape routes 

protective 
devices 

transformers 
semi-

conductors 
switches 

and similar 

BS EN 60519-1:2015

Full document details: BS EN 60519-1:2015

http://dx.doi.org/10.3403/02179988
http://www.avadocuments.com/doc/bs-en-60519-1-2015
http://www.avadocuments.com/doc/bs-en-60519-1-2015


 – 24 – IEC 60519-1:2015 © IEC 2015 

Table 2 – Typical EH or EPM installation – listing of parts and references 

Part of installation or equipment – see Figure 1 Condition for which the 
reference is valid 

Reference / source of 
provisions Part Component / item 

electric energy supply 

LV, ≤ 200 Hz 

IEC 60364-4-41, 
IEC 60364-4-42, 
IEC 60364-4-44, 
IEC 60364-5-53, 
IEC 60364-5-54  
IEC 60445, 
IEC 60664-1 

protective earth, PE 

protective bonding 

conductors and cabling at standard environment 

electric energy supply 

HV, ≤ 200 Hz IEC 61936-1, 
IEC 60071-1 

protective earth, PE 

protective bonding 

conductors and cabling at standard environment 

electric energy supply 

all other, ≤ 36 kV Clause 7 protective earth, PE 

protective bonding 

conductors and cabling at standard environment < 40 °C IEC 60228 

conductors and cabling exposed to non-standard 
environment > 40 °C 6.4.2, 13.3 

control equipment 

switchgear and controgear 

LV, ≤ 200 Hz IEC 60204-1 

HV, ≤ 36 kV, ≤ 200 Hz IEC 60204-11 

> 36 kV, ≤ 200 Hz Particular Requirements 

> 200 Hz Clause 7 

programmable controller 
all 

IEC 61508 series, 
IEC 62061, 
ISO 13849 series protective devices 

operator control station  
(same as switchgear and controlgear) 

< 1 000 V, ≤ 200 Hz IEC 60204-1 

>1 000 V, ≤ 200 Hz IEC 60204-11 

all other Clause 7 and 8 

emergency stop device  
(same as switchgear and controlgear) 

< 1 000 V, ≤ 200 Hz IEC 60204-1 

> 1 000 V, ≤ 200 Hz IEC 60204-11 

all other ISO 13850 

safeguard and warning devices 
(same as switchgear and controlgear) 

< 1 000 V, ≤ 200 Hz IEC 60204-1 

> 1 000 V, ≤ 200 Hz IEC 60204-11 

all other ISO 13850 

other supplies – e.g. fluids, fuel, compressed air all Clause 12 

gaseous or liquid fuels all ISO 13577-2 

fluid extraction system all Clause 12 

exhaust all ISO 13577-1 

escape routes all IEC 60364-4-42 
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