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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC WELDING EQUIPMENT - ASSESSMENT OF
RESTRICTIONS RELATED TO HUMAN EXPOSURE TO
ELECTROMAGNETIC FIELDS (0 HZ TO 300 GHZ) -

Part 3: Resistance welding 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 62822-3 has been prepared by IEC technical committee 26: Electric welding. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2017. This edition
constitutes a technical revision.

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

a) inclusion of the uncertainties in the results of the assessment;

b) simplification of the methods of exposure assessment.
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The text of this International Standard is based on the following documents:

Draft Report on voting

26/744/FDIS 26/745/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/publications.

A list of all parts in the IEC 62822 series, published under the general title Electric welding
equipment — Assessment of restrictions related to human exposure to electromagnetic fields
(0 Hz to 300 GHz), can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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 document 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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ELECTRIC WELDING EQUIPMENT - ASSESSMENT OF
RESTRICTIONS RELATED TO HUMAN EXPOSURE TO
ELECTROMAGNETIC FIELDS (0 HZ TO 300 GHZ) -

Part 3: Resistance welding equipment

1 Scope

This part of IEC 62822 applies to equipment for resistance welding and allied processes
designed for occupational use by professionals and for use by laymen.

More generally, this document covers equipment for which the welding current flows in an
electrical circuit whose geometry cannot be changed and regardless of the technology of the
current generator (for example LF-AC, MF-DC for spot or seam welding or capacitive discharge
used for stud welding).

NOTE 1 Allied processes such as resistance hard and soft soldering or resistance heating achieved by means
comparable to resistance welding equipment are included as well.

This document specifies procedures for the assessment of human exposure to magnetic fields
produced by resistance welding equipment. It covers non-thermal biological effects in the
frequency range from 0 Hz to 10 MHz and defines standardized test scenarios.

NOTE 2 The general term “field” is used throughout this document for “magnetic field”.

NOTE 3 For the assessment of exposure to electric fields and thermal effects, the methods specified in IEC 62311
or relevant basic standards will apply.

This document aims to propose methods for providing EMF exposure data that can be used to
assist in the assessment of the workplace, especially when the conditions of use of the
equipment are not known. When these are technically constrained (for example, a double hand
control imposes the position and posture of the user), the data can be directly exploitable if they
fall within the scope specified by the manufacturer or the integrator.

Other standards can apply to products covered by this document. In particular this document
cannot be used to demonstrate electromagnetic compatibility with other equipment. It does not
specify any product safety requirements other than those specifically related to human exposure
to electromagnetic fields.

This document proposes several methods to assess the exposure to EMF, from simple to
sophisticated, with the latter providing more precise assessment.

2 Normative references

The 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 60050-851:2008, International Electrotechnical Vocabulary (IEV) — Part 851: Electric
welding (available at www.electropedia.org)

IEC 60974-1, Arc welding equipment — Part 1. Welding power sources
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IEC 60974-6, Arc welding equipment — Part 6: Limited duty equipment

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 61786-2:2014, Measurement of DC magnetic, AC magnetic and AC electric fields from 1
Hz to 100 kHz with regard to exposure of human beings — Part 2: Basic standard for
measurements

IEC 62226-2-1, Exposure to electric or magnetic fields in the low and intermediate frequency
range — Methods for calculating the current density and internal electric field induced in the
human body — Part 2-1: Exposure to magnetic fields — 2D models

IEC 62311, Assessment of electronic and electrical equipment related to human exposure
restrictions for electromagnetic fields (0 Hz to 300 GHz)

IEC 62822-1:2016, Electric welding equipment — Assessment of restrictions related to human
exposure to electromagnetic fields (0 Hz to 300 GHz) — Part 1: Product family standard

3 Terms, definitions, quantities, units, constants and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-851,
IEC 60974-1, IEC 60974-6, and the following apply.

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

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

e |ISO Online browsing platform: available at https://www.iso.org/obp
3.1.1

basic restriction

restriction on exposure to electric, magnetic and electromagnetic fields that is based directly on
established health effects and biological considerations

Note 1 to entry: Basic restrictions are also named dosimetric reference limits (DRLs) and exposure limit values
(ELVs).

3.1.2
coupling-coefficient
CCyyx

relation allowing to estimate Y from X

EXAMPLE CCg, gives the maximum induced electric field inside a region of the human body according a unit welding
current.

Note 1 to entry: Keeping in mind that the electric conductivity can be frequency dependent, a conversion between
CC,, and CC, or CC gz and CCrg is possible with the relation given in Formula (1)

J(jo)=0(jo)-E(jo) (1)





