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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee TE-
007, Human Exposure to Electromagnetic Fields.

The objective of this document is to provide means for demonstrating compliance with the basic
restrictions on human exposure to low and intermediate frequency electric and magnetic fields
specified in exposure standards or guidelines such as those produced by IEEE and ICNIRP.

The object of this series of Standards is—

(@) to propose a more realistic approach to the modelling of the human exposure to low frequency
electric and magnetic fields, using a set of models of growing complexity for the field ei:ission
source, or the human body or both; and

(b) to propose standardised values for the electrical parameters of organs in the i imcn oody:
electrical conductivity and permittivity and their variation with the frequency.

This document does not aim at replacing the definitions and procedures specified in €.::ncsure standards
or guidelines, such as those produced by IEEE or ICNIRP, but aims at providing aalitional procedures
with a view to allowing compliance assessment with these documents.

This document provides means for demonstrating compliance with the basic1 xstrictions without having
to go to the sophisticated models. Nevertheless, when the exposure conditions are well characterized
(such as in product standards, for example) and when results from su:t ==2dels are available, they can
be used for demonstrating compliance with EMF standards or guirielines.

This document is identical with, and has been reproduced frum, (5C 62226-1:2004, Exposure to electric
or magnetic fields in the low and intermediate frequency rzige — Methods for calculating the current
density and internal electric field induced in the human body — I’art 1: General.

As this document has been reproduced from an International Standard, the following applies:
(i) Inthe source text “this part of [EC 62226” shotla:ead “this Australian/New Zealand Standard”.
(ii) A full point substitutes for a comma‘whe ~»referring to a decimal marker.

As this document has been reproduced ron. an International Standard, a full point substitutes for a
comma when referring to a decimal-mariz=r.

Australian or Australian/Nev’ Zeolnnd Standards that are identical adoptions of international
normative references may b~ usod interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normativc” and “.nformative” are used in Standards to define the application of the
appendices or annexcs to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas <n “informative” appendix or annex is only for information and guidance.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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 1: General

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz “tion ~omurising
all national electrotechnical committees (IEC National Committees). The object of IEC i to promote
international co-operation on all questions concerning standardization in the electrical and electror.’s fields. To
this end and in addition to other activities, IEC publishes International Standards, Techr. cal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refirred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natio: al Coi. mittee interested
in the subject dealt with may participate in this preparatory work. Internationc!, gc ‘ernriental and non-
governmental organizations liaising with the IEC also participate in this prepar~tion. '\E_ collaborates closely
with the International Organization for Standardization (ISO) in accordanc > witi. conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters exprecss, s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical ~c ~mittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatic ~al 1 se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are maa. to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fc: thc way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nation.' ©ommittees 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 correspondir.1 national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indiccte its approval and cannot be rendered responsible for any
equipment declared to be in conformity w'th ~.n IEC Publication.

6) All users should ensure that they have ‘he .>*_st edition of this publication.

7) No liability shall attach to IEC or its lirec.ors, employees, servants or agents including individual experts and
members of its technical committeco.2nd IEC National Committees for any personal injury, property damage or
other damage of any nature wratsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of *the Hub'cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn tc the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orr¢ ct application of this publication.

9) Attention is dr=wn to tho 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.

Internationair Standard IEC 62226 has been prepared by IEC technical committee 106:
Method. for the assessment of electric, magnetic and electromagnetic fields associated with
htma.2.;posure.

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

FDIS Report on voting
106/78/FDIS 106/82/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.

© Standards Australia Limited/Standards New Zealand 2021


https://www.stdhive.com/standards/asnzs-iec-6222612021-pdf/

AS/NZS 1EC 62226.1:2021

-7

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This International Standard constitutes Part 1 of the IEC 62226 series, which will regroup
several international standards and technical reports within the framework of the calculation
of induced current densities and internal electric fields, and will be published under the
general title 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.

This series is planned to be published according to the following structure:
Part 1: General

Part 2: Exposure to magnetic fields

Part 2-1 : 2D models
Part 2-2 : 3D models
Part 2-3 : Guidelines for practical use of coupling factors

Part 3: Exposure to electric fields

Part 3-1: Analytical and 2D numerical models
Part 3-2: 3D numerical models

Part 4: Electrical parameters of human living tissues (1'act.nici.| Report)

The committee has decided that the contents of \his publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. A* thic date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition: o
+ amended.
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INTRODUCTION

Public interest concerning human exposure to electric and magnetic fields has led
international and national organisations to propose limits based on recognised adverse
effects.

This standard applies to the frequency range for which the exposure limits are based on the
induction of voltages or currents in human body, when exposed to electric and magnetic
fields. This frequency range covers the low and intermediate frequencies, up to 100 kHz.
Some methods described in this standard can be used at higher frequencies under specific
conditions.

The exposure limits based on biological and medical experimentation about ‘hes->
fundamental induction phenomena are usually called “basic restrictions”. They include saizty
factors.

The induced electrical quantities are not directly measurable, so simplified dorived limits are
also proposed. These limits, called “reference levels”, are given in terms f e ternal electric
and magnetic fields. They are based on very simple models of coupling bet\reen external
fields and the body. These derived limits are conservative.

Sophisticated models for calculating induced currents in the body hav>“veen used and are the
subject of a number of scientific publications. These use ri.'msrical 3D electromagnetic field
computation codes and detailed models of the internal s. icwire with specific electrical
characteristics of each tissue within the body. However such _models are still developing; the
electrical conductivity data available at present has' corsiderable shortcomings; and the
spatial resolution of models is still advancing. Such mde.> are therefore still considered to be
in the field of scientific research and at present it'is no' considered that the results obtained
from such models should be fixed indefinitely witt.'n siandards. However it is recognised that
such models can and do make a useful contribution to the standardisation process, especially
for product standards in which particular cases of exposure are considered. When results
from such models are used in standards, 1.2 results should be reviewed from time to time to
ensure they continue to reflect the currani.status of the science.

© Standards Australia Limited/Standards New Zealand 2021
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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 1: General

1 Scope

This part of IEC 62226 provides means for demonstrating compliance with the. besic
restrictions on human exposure to low and intermediate frequency electric and magnatic iields
specified in exposure standards or guidelines such as those produced by IEEE anu ICNIRP.

The object of IEC 62226 is

— to propose a more realistic approach to the modelling of the human exposure to low
frequency electric and magnetic fields, using a set of models ¢f yrc ving complexity for the
field emission source, or the human body or both;

— to propose standardised values for the electrical parainet:rs of organs in human body:
electrical conductivity and permittivity and their variation w.* i «.e frequency.

The present basic standard does not aim at replacing the (<fi'iitions and procedures specified
in exposure standards or guidelines, such as those poduced by IEEE or ICNIRP, but aims at
providing additional procedures with a view to a'icwir.y compliance assessment with these
documents.

The present basic standard provides meai s for demonstrating compliance with the basic
restrictions without having to go to .th> s»phisticated models. Nevertheless, when the
exposure conditions are well charactz-izen (such as in product standards, for example) and
when results from such models ere « valloble, they can be used for demonstrating compliance
with EMF standards or guidelines.

NOTE 1 Examples of use of such scphiticated models can be found in the IEC Trend Technology Assessment
21"

NOTE 2 References to the c:ienti.’z literature are given in the bibliography.
2 General data «n electromagnetic fields and human exposure

2.1 Generd!

The total field. emitted by any electrical device when operating is composed of the electric
field anc the magnetic field and is called the electromagnetic field. It is characterised by its
frequenc: for its wavelength A, which is the ratio of the velocity of light in vacuum (c¢), divided
L rits frecuency: A = clf.

1 Figures in square brackets refer to the Bibliography
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