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Foreword

The text of document 27/949/FDIS, future edition 3 of |JEC 60398, prepared by IEC/TC 27 "Industrial
electroheating and electromagnetic processing" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 60398:2015.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2016-02-14
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2018-05-14
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60398:1999.
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.

Endorsement notice

The text of the International Standard IEC 60398:2015 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 60038 NOTE  Harmonized as EN 60034.

IEC 60519 (Series) NOTE  Harmonized as EN 60519 (Series).
NOTE  Harmonized as .
NOTE  Harmonized as .
(Series) NOTE  Harmonized as EN ISO 8254 (Series).
NOTE  Harmonized as .
ISO/IEC Guide 51 NOTE  Harmonized as ISO/IEC Guide 51.
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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 60519-1| - Safety in installations for electroheating N 60519-1 -

and electromagnetic processing -- Part 1:
General requirements

SO 50001 - N 1SO 50001 2011
ISO/IEC 13273-1 - Energy efficiency and renewable energy - -

sources - Common international
terminology - Part 1: Energy efficiency
ISO/IEC Guide 99 - International vocabulary of metrology - - -
Basic and general concepts and
associated terms (VIM)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTALLATIONS FOR ELECTROHEATING
AND ELECTROMAGNETIC PROCESSING -
GENERAL PERFORMANCE TEST METHODS

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 |EC 60398 has been prepared by IEC technical committee 27:
Industrial electroheating and electromagnetic processing.

This third edition cancels and replaces the second edition of JEC 60398 published in 1999 and
the first edition of IEC TS 62796 published in 2013. This edition constitutes a technical
revision.

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

e the title and scope of the standard have been expanded to include installations and
equipment for electromagnetic processing of materials;

e the requirements have been restructured;
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e tests concerning safety have been moved to |JEC 60519-11;
e new tests and clauses addressing energy efficiency considerations have been added,;

e a new annex placing this standard in the context of energy efficiency assessment as

developed by ISO and IEC has been added;

e new annexes addressing visual display of data, estimation of energy use and energy

recoverability of fluids have been added.

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

FDIS

Report on voting

27/949/FDIS

27/952/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.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

1 Fifth edition to be published.
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INTRODUCTION

Designing equipment for electroheating (EH) or for electromagnetic processing of materials
(EPM) is a complex task. The manufacturer of the installation or equipment usually needs to
fulfil the following requirements, which come from different sources and are quite often in this
order of priorities:

a) to enable the intended process and make the installation to work properly;

b) to be cost effective during design and manufacturing;

c) to ensure that the equipment is safe to use in the sense of providing freedom from
unacceptable risk of physical injury or damage to the health of the operator (safety in the

narrower sense of |[SO 12100:2010);

d) to prove that the equipment is cost effective to operate and uses sufficiently small
amounts of energy, material and other resources;

e) to ensure that the equipment is safe to use in the sense of providing freedom from
unacceptable risk or physical injury or damage to the health of people, or damage to
property or the environment (adding other safety aims to c¢) and in the much broader
definition of safety according to ISO/IEC Guide 51).

It is usually part of the proprietary knowledge of the manufacturer or user of the equipment, to
make it cost effective or enabling intended processes with a benefit. [EC 60519-1:— assists

with achieving safety in the ]SO 12100:2010 sense. The focus of this standard is on basic
requirements for measuring instrumentation and test methods concerned with energy and
resource efficiency, performance of the intended process and assessing cost of ownership for
installations and equipment for EH and EPM.
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INSTALLATIONS FOR ELECTROHEATING
AND ELECTROMAGNETIC PROCESSING -
GENERAL PERFORMANCE TEST METHODS

1 Scope

This International Standard specifies the basic test procedures, conditions and methods for
establishing the main performance parameters and the main operational characteristics of
industrial installations and equipment intended for electroheating (EH) or electromagnetic
processing of materials (EPM).

Measurements and tests that are solely used for the verification of safety requirements of
equipment for EH or for EPM are outside the scope of this standard and are covered by the
IEC 60519 series.

This standard is applicable for the commissioning, verification of design improvements or for
energy related tasks including benchmarking with respect to energy use or energy efficiency,
establishing of an energy baseline, and labelling. Some concepts from this standard can
directly be used as key performance indicators.

Detailed tests for specific types of EH or EPM equipment and installations are beyond the
scope of this standard and are provided in particular test standards for EH or EPM equipment.
This standard is intended as general reference for all future test standards applicable to
particular EH or EPM equipment or installations.

This standard includes the concept and material presented in IEC TS 62796 on energy
efficiency dealing with the electrical and processing parts of the equipment, as well as the
overall performance.

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 Ilatest edition of the referenced document (including any
amendments) applies.

EC 60519-1:—2, Safety in installations for electroheating and electromagnetic processing —
Part 1: General Requirements

ISO/IEC 13273-13, Energy efficiency and renewable energy sources — Common international
terminology — Part 1: Energy Efficiency

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)

ISO 50001:2011|, Energy management systems — Requirements with guidance for use

2 Fifth edition to be published.
3 To be published.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in |EC 60519-1
ISO/IEC 13273-1, |ISO 50001, ISO/IEC Guide 99, as well as the following apply.

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

3.1 General

3.1.1
energy using system
physical item or organization with defined system boundaries, using energy

Note 1 to entry: An energy using system can be a plant, a process, part of a process, a building, a part of a
building, a machine, equipment, a product, etc.

[SOURCE: ISO/IEC 13273-1:—, 3.1.11, modified — Original cross-references have been
deleted.]

3.1.2

system boundary

physical or site limits and/or organizational limits as defined by the organization for a stated
purpose

EXAMPLE A process; a group of processes; a site; an entire organization; multiple sites under the control of an
organization.

Note 1 to entry: The stated purpose could be for a management system, or for the boundaries of an energy
assessment or for the boundaries of a specific measurement and verification activity.

[SOURCE: ISO/IEC 13273-1:—, 3.3.2, modified — “M&V” has been replaced by full term in
Note 1 to entry.]

3.1.3
equipment category
group within a type of equipment, using the same principle for processing of the workload

Note 1 to entry: A category can be further divided with respect to the size or the capacity of equipment.

Note 2 to entry: An example of type is equipment for induction heating, and an example of category is such
equipment for metal wire heating in a specified capacity interval, using medium frequency.

3.14
equipment capacity
measure of the production rate capability of equipment in normal operation

EXAMPLE Flow, mass or volume.

Note 1 to entry: The capacity does not refer to the volume of the working space.

3.1.5
intended workload quality
degree to which a set of inherent characteristics of a processed workload fulfils requirements

Note 1 to entry: Workload that does not attain the intended workload quality is regarded as scrap or undergoes
rework.

3.1.6
processing range, <of EH or EPM installation>
range between an upper and a lower limit of set parameters between which the processed
workload exhibits the intended workload quality
Documents
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3.2 Energy efficiency

3.21

energy efficiency

ratio or other quantitative relationship between an output of performance, service, goods or
energy, and an input of energy

EXAMPLE Conversion efficiency; energy required/energy used; output/input; theoretical energy used to
operate/energy used to operate.

Note 1 to entry: Both input and output need to be clearly specified in quantity and quality, and be measurable.

[SOURCE: |SO 50001:2011|, 3.8]

3.2.2

energy intensity

quotient describing the total amount of energy necessary to generate a unit of output, activity,
economic value, or service

EXAMPLE Gigajoule per euro of GDP (gross domestic product); Gigajoule per unit of turnover.

[SOURCE: ISO/IEC 13273-1:—, 3.1.16 modified — Original cross references have been
deleted.]

3.2.3

specific energy consumption

quotient describing the total amount of energy necessary to generate a unit of output, activity,
or service

EXAMPLE Gigajoule (GJ) per tonne of steel, annual kilowatt hour (kWh) per square metre (m2), litres (I) of fuel
per kilometre (km), etc.

[SOURCE: ISO/IEC 13273-1:—, 3.1.17 modified — Original cross references have been
deleted.]

3.24

heating efficiency, <of EH or EPM equipment>

ratio of the usable enthalpy increase in the workload to the electric energy supplied to it
during a cycle of batch operation or stationary operation

3.3 States and parts

3.3.1
cold start-up
process by which the equipment is energised into hot standby operation from the cold state

Note 1 to entry: This mode of operation applies to cases where there is a significant energy consumption needed
for obtaining a state of the equipment allowing the actual processing of the workload.

3.3.2

holding power

electric power consumed for keeping the workload in the processing chamber or zone at a
specified temperature

Note 1 to entry: The temperature is typically maintained during a time intended to equalize the workload
temperature.

Note 2 to entry: Holding power is not applicable for all EH or EPM equipment.

3.3.3
hot standby operation
mode of operation of the installation occurring immediately after normal operation Documents
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