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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY IN INSTALLATIONS FOR ELECTROHEATING
AND ELECTROMAGNETIC PROCESSING -

Part 6: Particular requirements for high frequency dielectric
and microwave heating and processing equipment

FOREWORD

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.

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.

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.

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.

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.

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

No liability shall attach to IEC or its directors, employees, servanis 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.

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.

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 60519-6 has been prepared by IEC technical committee 27: Industrial electroheating and
electromagnetic processing. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2011.

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 the IEC 60519-1:2020;

b) the scope and object have been redrafted;

c) the terms/definitions, normative references and bibliography have been updated and

completed;
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d) all requirements and content from IEC 60519-6:2011 which are included in IEC 60519-
1:2020 were removed to avoid any duplication;

e) inclusion of high frequency equipment which was previously covered by IEC 60519-9:2005
(withdrawn). This edition constitutes an extension to high frequency equipment.

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

Draft Report on voting

27/1142/FDIS 27/1144/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 part 6 of the IEC 60519 series (called Particular Requirements) supplement
or modify the corresponding clauses of IEC 60519-1:2020 (General Requirements), hereinafter
called Part 1.

In this standard, the following print types are used:

— requirements and definitions: in roman type;
— NOTES: in smaller roman type;

— terms defined in Clause 3 in this document and in Part 1 are in bold type, from Clause 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 a “modification” of, “addition” to or a
‘replacement” of the relevant provision of Part 1, these changes shall be 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. When a particular subclause of Part 1 is not applicable, the
word “void” is used.

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.
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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 "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 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

Some types of electroheating equipment, including the workload, can emit hazardous levels
of infrared radiation. It has been agreed in the IEC Technical Committee 27 that IEC 60519-12
addresses these infrared radiation aspects for this document.

This document presumes that the manufacturer possesses sufficient knowledge in equipment
design, manufacturing and documentation in accordance with good engineering practise, and
that the installation or equipment is operated and maintained only by personnel consisting of
skilled or instructed persons.

This document is intended to verify whether the installation or equipment meets the
requirements of safety, by design, and numerical verification if carefully carried out, site
acceptance tests, routine tests or inspection.
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SAFETY IN INSTALLATIONS FOR ELECTROHEATING
AND ELECTROMAGNETIC PROCESSING -

Part 6: Particular requirements for high frequency dielectric
and microwave heating and processing equipment

1 Scope
This clause of Part 1 is modified by the following regarding the areas of application.
Modification:

This part of IEC 60519 is applicable to equipment using high frequency or microwave energy
alone or in combination with other kinds of energy for industrial heating and processing of
materials. It is also applicable to HF and MW generators made available to users as separate
units.

This part is applicable to equipment operating in the frequency range 3 MHz to 300 GHz, with
the following limitations.

— This document applies to only high frequency dielectric heating and processing as defined
in 3.1.103. It does not apply to induction heating, which it is possible to carry out in the lower
part of the specified frequency band and is covered by IEC 60519-3, with magnetic field
safety aspects addressed in IEC TS 62997:2017, the latter to be replaced by a technical
report (TR) or by a revised technical specification (TS).

— The ISM centre frequencies for dielectric heating and processing of industrial interest are
narrow bands about 6,78 MHz, 13,56 MHz, 27,12 MHz and 40,68 MHz. Different field
emission measurement procedures and limiting values are applicable, depending on the
processing frequency in the high frequency range 3 to 300 MHz. Specifications are in
Annex BB.

— This document specifies limits for microwave emission only for the ISM frequencies
between 800 MHz and 6 MHz, as specified in Annex CC. For other microwave frequencies
the basic restriction and IEC 62311 apply.

— The foundations for compliance with emission values are the basic restrictions, referred to
in the I|EEE/ANSI C95.1:2019 and Directive 2013/35/EU. However, maximum HF
processing frequency electric and magnetic field values are taken from the
IEEE/ANSI C95.1:2019 standard, as indicated in Annex BB.

— This document is not applicable to:
e appliances for household and similar use (covered by e.g. IEC 60335-2-25);
e commercial use (covered by IEC 60335-2-90 and IEC 60335-2-110);
e laboratory use (covered by IEC 61010-2-010);

e medical high frequency equipment and accessories (covered by IEC 60601-2-2).

NOTE 101 Since high frequency and microwave tunnel ovens and also some other types of microwave and high
frequency equipment are sometimes intended either for commercial, laboratory or industrial use, the following criteria
are suitable for determination of the classification as industrial equipment:

— commercial equipment is typically designed and planned for series production of many identical units, whereas
industrial equipment is typically produced in small series or even as single units. The processed goods are
consumed or ready for final use at the end of the heating process.

— laboratory heating equipment is for preparing material in a laboratory environment, and the processed material
is immediately available for investigations or further processing. Regular production of large quantities of material
is not foreseen.
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— with industrial equipment, the processed goods are not immediately accessible to the end user, and the goods
are sometimes not in a final state from the perspective of the end user.

2 Normative references
This clause of Part 1 is applicable with the following addition.
Addition:

IEEE/ANSI C95.1:2019, IEEE standard for safety levels with respect to human exposure to
electric, magnetic, and electromagnetic fields, 0 Hz to 300 GHz

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60519-1 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

Additions:

3.1 General concepts

3.1.101

basic restrictions

BR

restrictions on in situ (i.e. internal) electric fields or specific absorption rates (SAR) or power
densities with time and spatial averaging or integration, resulting from a part of or the whole
body being subjected to an external alternating electric (E) field, magnetic (B) flux or
electromagnetic field, and that are intended to be based directly on resulting established
pathophysiological effects

Note 1 to entry: The term exposure is defined in 3.4.14 in Part 1. Other definitions are provided in Annex DD.2.1.
There are no exposure requirements in this document since its definition does not consider any specific
characteristics of the source and accessible emission, as in this document. See Note 3 to entry.

Note 2 to entry: Basic restrictions have a safety margin to harm.

Note 3 to entry: Sources of scientific and medical information on numerical values of limits for workers are e.g.
IEEE, ICNIRP and EU; see the Bibliography. Another term for the basic restrictions is exposure limit values (ELV).

Note 4 to entry: Time factors of specific absorption rates (SAR) or power densities, i.e. energy absorption versus
time and over which tissue volumes are necessary for establishing criteria.

[SOURCE: IEC TS 62997:2017, 3.1.2, modified, to be replaced by a technical report (TR) or by
a revised technical specification (TS)]

3.1.102

contact current

induced current

current flowing into the body resulting from contact with a conductive object in an electric,
magnetic or electromagnetic field

Note 1 to entry: The scientific definition of induced current in IEC 60050-121:1998, 121-11-29 is replaced here, but the
definitions are consistent.





