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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL ELECTROHEATING EQUIPMENT -
TEST METHODS FOR DIRECT ARC FURNACES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd <d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < thjec* det with
may participate in this preparatory work. International, governmental and non-governmental organi. ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t vo organizations.

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

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re niond | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlicct>un shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent 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, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever.+hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1se. of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.2atic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate ot publication of this document, IEC had not received notice of (a) patent(s), which
may be required to impi.me: * this document. However, implementers are cautioned that this may not represent
the latest informatic. . whi>h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc 2civle for identifying any or all such patent rights.

IEC 60678 hcs buen prepared by IEC technical committee 27: Industrial electroheating and
electromag, <tic processing. It is an International Standard.

This«fouth edition cancels and replaces the third edition published in 2011. This edition
condtitutes a technical revision.

vhis edition includes the following significant technical changes with respect to the previous

edition:

a) The structure has been redrafted according to IEC 60398:2015.

b) The scope has been redrafted.

c) The terms/definitions, normative references and bibliography have been updated and
completed.

d) The test methods and content from IEC 60398:2015 have been confirmed, replaced, or

complemented with regards to direct arc furnaces (EAF, LF).
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e) The annexes from IEC 60398:2015 have been confirmed, replaced, or complemented with
regards to direct arc furnaces (EAF, LF).

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

Draft Report on voting

27/1181/FDIS 27/1184/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 standard is to be read in conjunction with IEC 60398:2015. It supplements o' rep'aces the
corresponding clauses of IEC 60398:2015. Where the text indicates a "moancatiun" of,
"addition" to or a "replacement” of the relevant provision of IEC 60398:2015, thase changes are
made to the relevant text of IEC 60398:2015. Where no change is necessarv, \he words "This
clause of IEC 60398:2015 is applicable" are used. When a particular subclause of
IEC 60398:2015 is not mentioned in this standard, that subclause cnplivs 25 far as it is
reasonable. When a particular subclause of IEC 60398:2015 is nct 2. 'icaZie, the word "Void"
is used.

In this standard, the following print types are used:
e terms defined in Clause 3: bold type.

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

The committee has decided that the corni~nts of this document will remain unchanged until the
stability date indicated on the IEC ‘/etsite under webstore.iec.ch in the data related to the
specific document. At this date, tha ducivinent will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTAN. - I1e "colour inside” logo on the cover page of this document indicates
that it con.ains colours which are considered to be useful for the correct understanding
of its ~onternts. Users should therefore print this document using a colour printer.
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INTRODUCTION

Direct electrical arc furnaces are very important applications for steel scrap melting, melting of
direct reduced iron (DRI), hot bricked iron (HBI) or hot metal. While ladle furnaces are mainly
used for providing the required quality and final adjustment of temperature of molten steel
before sending to casting machine or to vacuum treatment stations.

The manufacturer of the installation or equipment usually fulfils 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 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 freedem roni
unacceptable risk of physical injury or damage to the health of the operator ‘safety ‘n the
narrower sense of ISO 12100:2010);

d) to ensure that the equipment is safe to use in the sense of providina freecom from
unacceptable risk or physical injury or damage to the health of people, or dan age to property
or the environment (adding other safety aims to item c), and in the much bic ader definition
of safety according to ISO/IEC Guide 51);

e) to prove that the equipment is cost effective to operate and usexisuificiently small amounts
of energy, material and other resources.

It is usually part of the proprietary knowledge of the manufac..u~r or user of the equipment, to
make it cost effective or enable intended processes with .a benefit. IEC 60519-1 and
IEC 60519-4 assist with achieving safety in the ISGC 12°'00:2010 sense. The focus of this
document is on basic requirements for measuring insirun.2ntation and test methods concerned
with energy and resource efficiency, performance ~f tho intended process and assessing cost
of ownership for installations and equipment.

This document presumes that the installatior or equipment is operated and maintained only by
personnel consisting of skilled or instructe i nursons.
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INDUSTRIAL ELECTROHEATING EQUIPMENT -
TEST METHODS FOR DIRECT ARC FURNACES

1 Scope
This clause of IEC 60398:2015 is replaced by the following.
Replacement:

This document specifies the basic test procedures, conditions and methods for establisi ing the
main performance parameters and the main operational characteristics of furnz :es for irect
arc heating, forming arcs between the electrode and metal, such as electric arc fur.,aces using
alternating current (EAF AC) or direct current (EAF DC), and ladle furnaces (LF), viith rated
power level above 500 kVA .

Measurements and tests that are solely used for the verification of s>fet, requirements of
equipment for direct electrical arc furnaces are outside the scop= o1 *his document and are
covered by IEC 60519-1, IEC 60519-4 and ISO 13578.

This document is applicable for the commissioning, verificatioc» ¢i-design improvements or for
energy related tasks with respect to energy use or energy efficieacy, establishing of an energy
baseline, and labelling. Some concepts from this. dccuicerc can directly be used as key
performance indicators.

Detailed tests for specific types of electric arc furncce equipment and installations are beyond
the scope of this document. This document is intended as general reference for all future test
standards applicable to particular electric arc furrnace equipment or installations.

This document includes the concept = meterial presented in IEC 60398 on energy efficiency
dealing with the electrical and proc-:ss'ng parts of the equipment, as well as the overall
performance.

Test methods for some spec al equipment, e.g., semiconductor converters, are covered by
IEC 60146-1-1 and furni.ce creasformers are covered by IEC 60076 series.

Test methods for st y)me ‘ged arc furnaces (SAF) are covered by IEC 60683.

2 Normati ‘e ruferences
This cla ise of IEC 60398:2015 is replaced by the following.
Pepiocem ant:

Ti e following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60398:20215, Installations for electroheating and electromagnetic processing — General
performance test methods
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