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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY IN ELECTROHEATING INSTALLATIONS -

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for staadardization 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 electroric\fields. Toxthis end and in

may participate in this preparatory work. International, governmental and
with the IEC also participate in this preparation. IEC collaborates closely
Standardization (ISO) in accordance with conditions determined by agyée

2) The formal decisions or agreements of IEC on technical matters expre S sible, an international
consensus of opinion on the relevant subjects since each 8 t épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fg
Committees in that sense. While all reason hat the technical content of IEC
Publications is accurate, IEC cannot be hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, undertake to apply IEC Publications
transparently to the maximum extent possiblg i egional publications. Any divergence between
any IEC Publication and the corresponding 3

5) IEC itself does not prowde
assessment services and,
services carried out by i epenent

6) All users should ensure thatthéey h

7) No liability shall 5 e
members of its teghnica ational Committees for any personal injury, property damage or
other damage of an ether direct or indirect, or for costs (including legal fees) and
expenses arising o e of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drav e references cited in this publication. Use of the referenced publications is
indispensab gtion of this publication

9) Attentig Q the passibility that some of the elements of this IEC Publication may be the subject of
patent r not bedheld responsible for identifying any or all such patent rights

International IEC 60519-1 has been prepared by IEC technical committee 27

This fourth edition cancels and replaces the third edition published in 2003. It constitutes
a technical revision.

The main technical changes with respect to the previous edition are as follows:

scope and object have been modified, voltage limits and classification removed;

terms/definitions, normative references and bibliography have been updated and
completed;

Clause 4 on classification of equipment according to process frequency has been
modified;

Clause 5 (General requirements) has been redrafted and new provisions have been
added (e.g. relating to single fault conditions and EMF issues), following the
recommendations of IEC Guide 104;
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— Clause 8 has been redrafted, the contents of subclauses 8.2 and 8.3 has been moved to a
new normative Annex A and 8.4 has been deleted;

— a new Clause 12 (Protection against other hazards) has been added;

— clauses dealing with marking and documentation have been amended.

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

FDIS Report on voting
27/770/FDIS 27/778/RVD

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

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the 1SO/I

The clauses of parts of the IEC 60519 i ! ealled Particular Requirements)
supplement or modify the correspong S a . Where the text of subsequent
parts indicates an "additio ¢ relevant provision of Part 1, these
changes are made to th ere no change is necessary, the words
"This clause of Part 1 is applicab 6nal specific provisions to those in Part 1

ots of this publication will remain unchanged until
web site under "http://webstore.iec.ch" in the data
date, the publication will be

The committee
the stability date “Yhd
related to the speci

* reconfirmed;

The contents of the corrigendum of November 2012 have been included in this copy.
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INTRODUCTION

International Standard IEC 60519 Safety in electroheating installations consists of several
parts. Part 1 comprises clauses of a general character and provisions common to various
types of industrial electroheating installations or equipment. Subsequent parts of the
IEC 60519 series (hereinafter called Particular Requirements) contain specific provisions
for particular types of electroheating installations or equipment.

Part 1:
Part 2:
Part 3:

Part 4:
Part 5:
Part 6:
Part 7:
Part 8:
Part 9:
Part 10:

Part 11:

Part 21:

NOTE Additional parts covering\p

the future.

General requirements
Particular requirements for resistance heating equipment

Particular requirements for induction and conduction heating and induction
melting installations

Particular requirements for arc furnace installations

Specifications for safety in plasma installations

Particular requiremen
forces on liquid metals

Particular requirement$
melting glass_equipment

al electrohge

Str

ing installations or equipment may be prepared in
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SAFETY IN ELECTROHEATING INSTALLATIONS -

Part 1: General requirements

1 Scope and object

This part of IEC 60519 specifies the general safety requirements applicable to industrial
electroheating installations.

degree of safety is ensured.

The requirements apply to industrial installations,
electroheat based treatment technologies, with the possible™

— equipment for direct and indirect resistance heatjnq;
— equipment for electric resistance trace heating
— equipment for induction heating;

This standard refers to normal operation of industrial electroheating installations. It is
intended to ensure the safety of persons also in the case of abnormal operation and when
faults occur in electroheating installations. This standard presumes that the installations are
operated and maintained only by personnel consisting of instructed or skilled persons,
respectively.

The object of this standard is to specify the general safety requirements for electroheating
installations. These safety requirements concern the protection of persons and the
environment against dangers of electrical origin and also against certain dangers of non-
electrical origin, common to all types of equipment and installations.

Certain clauses of this standard concern not only safety of personnel but also protection of
the environment.

The overall safety requirements result from the joint application of the general requirements
specified in this standard and Particular Requirements concerning the specific industrial
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application of electroheat. These Particular Requirements supplement, modify or replace
the general requirements.

The Particular Requirements cover particular safety relevant features such as high voltages
and electric fields or high currents and magnetic fields, also with respect to the frequencies.

NOTE 2 Information on non-electrical hazards possibly arising from the utilization of industrial electroheating
equipment may also be taken from European Standard EN 746-1 (see Bibliography), which specifies common safety
requirements for industrial thermoprocessing equipment.

General test methods for industrial electroheating installations are specified in IEC 60398.

2 Normative references

IEC 60050-841:2004, International Electrotechnical Vb6« ¢ N\ 841: Industrial
electroheat

IEC 60071-1, Insulation co-ordination — Part 1: D
IEC 60110-1:1998, Power capacitors fQ

IEC 60204-1:20051, Safety of mach
General requirements

Amendment 1 (2008)

IEC 60204-11, 8
Requirements fo
exceeding 36 kV

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

IEC 60364-4-43, Low-voltage electrical installations — Part 4-43: Protection for safety —
Protection against overcurrent

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, Electrical installations of buildings — Part 5-54: Selection and erection of
electrical equipment — Earthing arrangements, protective conductors and protective bonding
conductors

1 There is a consolidated edition 5.1 (2009) that includes IEC 60204-1 (2005) and its amendment 1 (2008).
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IEC 60417, Graphical symbols for use on equipment

IEC 60446, Basic and safety principles for man-machine interface, marking and
identification — Identification of conductors by colours or alphanumerics

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 61140, Protection against electric shock — Common aspects for installation and
equipment

IEC 61936-1, Power installations exceeding 1 kV a.c. — Part 1: Co

CISPR 11, |Industrial, scientific and medical equipment — disturbance

characteristics — Limits and methods of measurement

ISO 3864-1, Graphical symbols — Safety colours and s
for safety signs in workplaces and public areas

Design principles

ISO 7000, Graphical symbols for use or

3 Terms and definitions

For the purposes of this dogumen
and the following apply.

NOTE 1 Unless otherwise gtated,

NOTE 2 The electr
itself, unless otherwise“sta
case of a three-phase

d with the word "rated" refer to the electroheating equipment

ed voltage", "rated current" or "rated power" refer to the voltage (in the

phases), the current or the power specified by the manufacturer

3.1
direct con
electric €onts

of\persons or animals with live parts

[IEC 60050-195;1998y 195-06-03]

3.2

earthing conductor

grounding conductor (US)

earth conductor (deprecated)

conductor which provides a conductive path, or part of the conductive path, between a
given point in a system or in an installation or in equipment and an earth electrode

[IEC 60050-195:1998, 195-02-03]

3.3

earth leakage current

current flowing from the live parts of the installation to earth, in the absence of an insulation
fault

[IEC 60050-442: 1998, 442-01-24]
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3.4

electric connection

means or actual condition that allows or ensures the passage of electric current between
two conductive parts

3.5

electric equipment

item used for such purposes as generation, conversion, transmission, distribution or
utilization of electric energy, such as converters, transformers, capacitors, switchgear and
controlgear, measuring instruments, protective devices and wiring systems

[IEC 60050-826:2004, 826-16-01, modified]

3.6

electrical installation
assembly of associated electric equipment having co-ordinate
specific purposes

[IEC 60050-826:2004, 826-10-01]

3.7

(electrically) instructed person
person adequately advised or supervised by el i
to perceive risks and to avoid haZaxds
(operating and maintenance staff)

rsons to enable him or her
installations can create

[IEC 60050-826:2004, 826-18-02, modj

3.8
(electrically) skilled person
person with relevant edw

avoid hazards which

[IEC 60050-826:

3.9
electroheat

3.10
electroheating equipment

electroheat equipment

equipment in which electric energy is converted into thermal energy for useful purposes

NOTE The term covers also equipment using the effect of electromagnetic forces on liquid metals.

[IEC 60050-841:2004, 841-22-01, modified]

3.1

electroheating installation

electroheat installation

installation composed of electroheating equipment, electric equipment and mechanical
accessories needed for its operation and use

[IEC 60050-841:2004, 841-22-02, modified]



60519-1 © IEC:2010 -1 -

3.12

emergency switching-off

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

[IEC 60050-826:2004, 826-17-03, modified]

3.13
enclosure
housing affording the type and degree of protection suitable for the intended application

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

NOTE For the classification of degrees of protection provided by enclosures (IP Code), 8

3.14
equipotential bonding
provision of electric connections between conductive parts y them at a

substantially equal potential

[IEC 60050-195:1998, 195-01-10, modified]

3.15
equipotential bonding system
EBS
interconnection of conductive parts providing eq

S
3.16

exposed conductive part
conductive partle tricalle
normal operation,\t ich_can ive under fault conditions

NOTE If an equipotential bonding system is earthed
[IEC 60050-195:1998, 19

3.17

extranegus.cond

conducti Qrmpng part of the electrical installation and liable to introduce an
electric pote y the electric potential of a local earth

[IEC 60050-826:2004, 826-12-11]

3.18
failure
termination of the ability of an item to perform a required function

NOTE 1 After a failure the item has a fault.
NOTE 2 "Failure" is an event, as distinguished from "fault", which is a state.
NOTE 3 This concept as defined does not apply to items consisting of software only.

NOTE 4 In practice, the terms fault and failure are often used synonymously.

[IEC 60204-1:2005, 3.25]
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3.19

fault

state of an item characterized by inability to perform a required function, excluding the
inability during preventive maintenance or other planned actions, or due to lack of external
resources

NOTE 1 A fault is often the result of a failure of the item itself, but may exist without prior failure.

NOTE 2 In English, the term “fault” and its definition are identical with those given in IEV 191-05-01. In the field of
machinery, the French term “défaut” and the German term “Fehler” are used rather than the terms “panne” and
“Fehlzustand” that appear with this definition.

[IEC 60204-1:2005, 3.26]

3.20
fixed electric connection
electric connection requiring the use of a tool for mounting and dis

RUINR

NOTE |In all other cases, the connection is removable.

3.21
functional bonding
equipotential bonding necessary for proper functioni ipment

[IEC 60204-1:2005, 3.27]

3.22
functional switching
operation intended to switch on or off or 9 of electric energy to an electrical

3.23 Q
harm
physical injury or da < galth of people, or damage to property or the environment

[ISO/IEC Guide

3.24
hazard
potential sou

NOTE The term hazard™can be qualified in order to define its origin (e.g. electrical hazard, mechanical hazard) or
the nature of the potential harm (e.g. electric shock hazard, cutting hazard, toxic hazard, fire hazard).

[ISO/IEC Guide 51:1999, 3.5, modified]

3.25

indirect contact

electric contact of persons or animals with exposed-conductive parts which have become
live under fault conditions

[IEC 60050-195:1998, 195-06-04]

3.26
input frequency
frequency of the supply voltage to the electroheating installation
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3.27

insulation

all the insulating materials necessary to ensure the proper operation of the equipment and
protection against electric shock

NOTE 1 Itrefers also to the action of insulating.

NOTE 2 Under certain circumstances, the heat insulation materials employed for electroheating equipment may
equally perform the function of the electrical insulation.

3.28

isolation

function intended to make dead for reasons of safety all or a discrete section of the
electrical installation by separating the electrical installation or section f every source of

electric energy

[IEC 60050-826:2004, 826-17-01]

3.29
leakage current
earth current (deprecated)

electric current in an unwanted conductive path undeg g conditions

[IEC 60050-195:1998,195-05-15]

3.30

live part
conductor or conductive part intends
neutral conductor, but by conventio
conductor

d to beene

ed in normal operation, including a
nductor or PEM conductor or PEL

NOTE This concept does

[IEC 60050-195@3,

ofvelectfic shock.

3.31

manufacturer

maker of the _els ) ent or installation (who may also be the supplier,
importer or age or compliance with this standard

NOTE Ffe Rective of\ the user, the manufacturer is a party responsible for the design, development,
manufacture, ioning of the equipment or installation.

3.32

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

3.33

PEL conductor

conductor combining the functions of both a protective earthing conductor and a line
conductor

[IEC 60050-195:1998,195-02-14]

3.34

PEM conductor

conductor combining the functions of both a protective earthing conductor and a mid-point
conductor

[IEC 60050-195:1998, 195-02-13]



