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ASSESSMENT METHODS OF THE HUMAN EXPOSURE TO ELECTRIC AND  
MAGNETIC FIELDS FROM WIRELESS POWER TRANSFER SYSTEMS –  

MODELS, INSTRUMENTATION, MEASUREMENT AND  
COMPUTATIONAL METHODS AND PROCEDURES  

(FREQUENCY RANGE OF 3 kHz TO 30 MHz) 
 
 
 

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 document(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. 

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards 
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus 
development process, which brings together volunteers representing varied viewpoints and interests to achieve 
the final product. IEEE standards are documents developed by volunteers with scientific, academic, and industry-
based expertise in technical working groups. Volunteers involved in technical working groups are not necessarily 
members of IEEE or IEEE SA and participate without compensation from IEEE. While IEEE administers the 
process and establishes rules to promote fairness in the consensus development process, IEEE does not 
independently evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments 
contained in its standards. 

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two 
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms 
of that agreement.  

2) The formal decisions 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. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies 
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially 
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards 
document is given by the IEEE Standards Association (IEEE SA) Standards Board. 

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National 
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical 
content of IEC/IEEE Publications is accurate, IEC or IEEE 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 
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional 
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional 
publication shall be clearly indicated in the latter. 

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are 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 IEEE or their directors, employees, servants or agents including individual 
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and 
the Standards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board, 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/IEEE Publication or any other IEC or IEEE 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 implementation of this IEC/IEEE Publication may require use of material 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or 
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory. 
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk 
of infringement of such rights, is entirely their own responsibility. 
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IEC/IEEE 63184 was prepared by IEC technical committee 106: Methods for the assessment of 
electric, magnetic and electromagnetic fields associated with human exposure, in cooperation 
with International Committee on Electromagnetic Safety (ICES) of the IEEE Standards 
Association, under the IEC/IEEE Dual Logo Agreement between IEC and IEEE. It is an 
International Standard. 

This document is published as an IEC/IEEE Dual Logo standard. 

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

Draft Report on voting 

106/669/FDIS 106/685/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 the rules given in the ISO/IEC Directives, Part 2, 
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/. 

This first edition of IEC/IEEE 63184 cancels and replaces the first edition of IEC PAS 63184 
published in 2021. This edition constitutes a technical revision. 

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

a) lower frequency bound changed from 1 kHz to 3 kHz; 
b) clarified contact currents as indirect effects in assessment procedures; 
c) in measurement methods applied the formulas of SAR and internal electric field; 
d) in computational assessment methods added specifications for averaging of current density 

and internal E-field; 
e) updated uncertainty of computational methods; 
f) introduced test reporting contents guidance. 

The IEC Technical Committee and IEEE Technical Committee have 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  

• reconfirmed, 

• withdrawn, or 

• revised. 

 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications/
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

The wireless power transmission systems described in the scope of this document require 
particularly developed procedures and protocols for the assessment of human exposure. Such 
systems are increasingly being implemented in a wide range of applications at different 
frequency ranges from consumer electronics (e.g. mobile phones, tablet PCs) to automotive 
(electric vehicles). Human exposure to electric and magnetic fields is limited to avoid 
established adverse health effects, including electrostimulation of nervous tissues and thermal 
effects, as well as contact currents. A published ITU-R report (ITU-R SM.2303-3 [1]1) on WPT 
systems specifies RF exposure assessment methodologies, yet no definitive assessment 
method was introduced. An exposure assessment method of WPT for EV charging systems was 
specified in IEC 61980-3:2022 [2]; however, there are currently no other detailed product 
standards related to WPT systems. Because WPT systems will continue to become ubiquitous 
in a multitude of applications in the future, IEC and IEEE established a joint working group to 
address WPT system assessment methods related to human exposures to electric, magnetic, 
and electromagnetic fields. 

In this document, the basic methods to assess both direct and indirect effects of exposure to 
WPT systems, case studies, and relevant research are specified. These methods mainly focus 
on frequencies between 3 kHz and 30 MHz and consider both electrostimulation and thermal 
effects. Future editions will consider extended guidance for assessments of exposure from 
capacitive WPT systems. 

 

  

___________ 
1  Numbers in square brackets refer to the Bibliography. 
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ASSESSMENT METHODS OF THE HUMAN EXPOSURE TO ELECTRIC AND  
MAGNETIC FIELDS FROM WIRELESS POWER TRANSFER SYSTEMS –  

MODELS, INSTRUMENTATION, MEASUREMENT AND  
COMPUTATIONAL METHODS AND PROCEDURES  

(FREQUENCY RANGE OF 3 kHz TO 30 MHz) 
 
 
 

1 Scope 

The objective of this document is to specify methods to assess human exposure to 
electromagnetic fields generated by stationary wireless power transfer (WPT) in terms of 
specific absorption rate (SAR), internal electric fields2 or current density, and contact currents. 
The frequency range covered by this document is from 3 kHz to 30 MHz. This document focuses 
on exposures from inductive WPT systems and specifies: 

• general compliance assessment procedures; 

• measurement methods; 

• computational assessment methods; 

• assessment combining measurement and computational methods. 

This document does not consider the immunity of cardiac implantable electrical devices to 
radiated disturbances from WPT systems. 

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 61786-1:2013, 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 61786-1:2013/AMD1:2024 

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/IEEE 62209-1528:2020, Measurement procedure for the assessment of specific absorption 
rate of human exposure to radio frequency fields from hand-held and body-mounted wireless 
communication devices – Part 1528: Human models, instrumentation, and procedures 
(Frequency range of 4 MHz to 10 GHz) 

IEC/IEEE 62704-1:2017, Determining the peak spatial-average specific absorption rate (SAR) 
in the human body from wireless communications devices, 30 MHz to 6 GHz – Part 1: General 
requirements for using the finite difference time-domain (FDTD) method for SAR calculations 

___________ 
2  Internal electric field is associated with exposure assessments of nerve stimulation effects; further information is 

available in e.g. [5]. 
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IEC/IEEE 62704-4:2020, Determining the peak spatial-average specific absorption rate (SAR) 
in the human body from wireless communications devices, 30 MHz to 6 GHz – Part 4: General 
requirements for using the finite element method for SAR calculations 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

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

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

• IEEE Dictionary Online: available at http://dictionary.ieee.org 

3.1  
exposure 
<of a body> situation that occurs wherever a person is subjected to electric, magnetic, or 
electromagnetic fields 

3.2  
basic restriction 
BR 
maximum permissible field level induced in the body of a person exposed to electric, magnetic 
or electromagnetic fields below which established adverse health effects are assumed not to 
occur 

Note 1 to entry: Examples of basic restrictions can be found in International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) Guidelines [3], [4], [5] and in Annex II of the European Union (EU) Council Recommendation 
1999/519/EC [6]. 

Note 2 to entry: Documents issued by the IEEE ICES TC 95, such as [7] and [8], refer to the basic restrictions as 
dosimetric reference limits (DRL). 

Note 3 to entry: European Union (EU) Directive 2013/35/EU [9] refers to basic restrictions as "exposure limit values” 
(ELVs), i.e. "values established on the basis of biophysical and biological considerations, in particular on the basis 
of scientifically well-established short-term and acute direct effects, i.e. thermal effects and electrical stimulation of 
tissues." 

3.3  
reference level 
maximum permissible level of the incident electric, magnetic, or electromagnetic fields below 
which the basic restrictions are assumed not to be exceeded 

Note 1 to entry: Examples of reference levels can be found in ICNIRP Guidelines [3], [4], [5] and in Annex II of the 
European Union (EU) Council Recommendation 1999/519/EC [6]. 

Note 2 to entry: Documents issued by the IEEE ICES TC 95, such as [7] and [8], refer to the reference levels as 
exposure reference levels (ERL). 

Note 3 to entry: European Union (EU) Directive 2013/35/EU [9] refers to reference levels as "action levels (ALs)," 
i.e. "operational levels established for the purpose of simplifying the process of demonstrating the compliance with 
relevant ELVs or, where appropriate, to take relevant protection or prevention measures specified in this Directive." 

3.4  
direct effect 
biological effect resulting from exposure of the body to electric, magnetic, or electromagnetic 
fields without interaction with a conducting object 

https://www.electropedia.org/
https://www.iso.org/obp
http://dictionary.ieee.org/
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INTRODUCTION 

Les systèmes de transmission de puissance sans fil décrits dans le domaine d'application du 
présent document exigent des procédures et des protocoles particulièrement élaborés pour 
l'évaluation de l'exposition humaine. Ces systèmes sont de plus en plus souvent mis en œuvre 
dans un large éventail d'applications sur différentes plages de fréquences, de l'électronique 
grand public (téléphones mobiles, tablettes PC, etc.) à l'automobile (véhicules électriques). 
L'exposition humaine aux champs électriques et magnétiques est limitée afin d'éviter des effets 
nocifs établis pour la santé, notamment l'électrostimulation des tissus nerveux et les effets 
thermiques, ainsi que les courants de contact. Un rapport publié par l'UIT-R (-SM.2303[1]3 1) 
sur les systèmes WPT spécifie des méthodes d'évaluation de l'exposition aux RF, mais aucune 
méthode d'évaluation définitive n'a été introduite. Une méthode d'évaluation de l'exposition 
WPT pour les systèmes de recharge des VE a été spécifiée dans l'IEC 61980-3:2022 [2]; 
cependant, il n'existe actuellement aucune autre norme de produit particulière relative aux 
systèmes WPT. Dans la mesure où les systèmes WPT continueront à devenir omniprésents 
dans une multitude d'applications à l'avenir, l'IEC et l'IEEE ont créé un groupe de travail mixte 
pour examiner les méthodes d'évaluation des systèmes WPT liées à l'exposition humaine aux 
champs électriques, magnétiques et électromagnétiques. 

Le présent document décrit les méthodes de base pour évaluer les effets directs et indirects de 
l'exposition aux systèmes WPT, des études de cas et des recherches pertinentes. Ces 
méthodes se concentrent principalement sur les fréquences comprises entre 3 kHz et 30 MHz 
et prennent en compte à la fois l'électrostimulation et les effets thermiques. Les éditions 
ultérieures étudieront l'extension des recommandations pour les évaluations de l'exposition aux 
systèmes WPT capacitifs. 

 

  

___________ 
1 Les chiffres entre crochets renvoient à la Bibliographie. 
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1 Domaine d'application 

L'objectif du présent document est de spécifier les méthodes d'évaluation de l'exposition 
humaine aux champs électromagnétiques produits par le transfert de puissance sans fil (WPT, 
Wireless Power Transfer) stationnaire en ce qui concerne le débit d'absorption spécifique (DAS), 
de champs électriques internes2 ou de densité de courant, et de courants de contact. La plage 
de fréquences couverte par le présent document est comprise entre 3 kHz et 30 MHz. Le 
présent document se concentre sur les expositions aux systèmes WPT inductifs et spécifie: 

• les procédures générales d'évaluation de la conformité; 

• les méthodes de mesure; 

• les méthodes de calcul numérique pour l'évaluation; 

• l'évaluation de méthodes combinées de mesure et de calcul. 

Le présent document ne tient pas compte de l'immunité des dispositifs électriques cardiaques 
implantables aux perturbations rayonnées des systèmes WPT. 

2 Références normatives 

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie 
de leur contenu, des exigences du présent document. Pour les références datées, seule 
l'édition citée s'applique. Pour les références non datées, la dernière édition du document de 
référence s'applique (y compris les éventuels amendements). 

IEC 61786-1:2013, Mesure de champs magnétiques continus et de champs magnétiques et 
électriques alternatifs dans la plage de fréquences de 1 Hz à 100 kHz dans leur rapport à 
l'exposition humaine – Partie 1: Exigences applicables aux instruments de mesure  
IEC 61786-1:2013/AMD1:2024 

IEC 61786-2:2014, Mesure de champs magnétiques continus et de champs magnétiques et 
électriques alternatifs dans la plage de fréquences de 1 Hz à 100 kHz dans leur rapport à 
l'exposition humaine – Partie 2: Norme de base pour les mesures 

IEC/IEEE 62209-1528:2020, Procédure de mesure pour l'évaluation du débit d'absorption 
spécifique de l'exposition humaine aux champs radiofréquences produits par les dispositifs de 
communications sans fil tenus à la main ou portés près du corps – Partie 1528: Modèles 
humains, instrumentation et procédures (Plage de fréquences comprise entre 4 MHz et 10 GHz) 

___________ 
2 Le champ électrique interne est associé aux évaluations de l'exposition aux effets de la stimulation nerveuse; de 

plus amples informations sont disponibles, par exemple, dans [5]. 
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IEC/IEEE 62704-1:2017, Determining the peak spatial-average specific absorption rate (SAR) 
in the human body from wireless communications devices, 30 MHz to 6 GHz – Part 1: General 
requirements for using the finite difference time-domain (FDTD) method for SAR calculations 
(disponible en anglais seulement) 

IEC/IEEE 62704-4:2020, Détermination du débit d'absorption spécifique (DAS) maximal 
moyenné dans le corps humain, produit par les dispositifs de communications sans fil, 30 MHz 
à 6 GHz – Partie 4: Exigences générales d'utilisation de la méthode des éléments finis pour les 
calculs du DAS 

3 Termes et définitions 

Pour les besoins du présent document, les termes et définitions suivants s'appliquent. 

L'ISO, l'IEC et l'IEEE tiennent à jour des bases de données terminologiques destinées à être 
utilisées en normalisation, consultables aux adresses suivantes: 

• IEC Electropedia: disponible à l'adresse https://www.electropedia.org/ 

• ISO Online browsing platform: disponible à l'adresse https://www.iso.org/obp 

• IEEE Dictionary Online: disponible à l'adresse http://dictionary.ieee.org 

3.1  
exposition 
<d'un corps> situation qui se produit lorsqu'une personne est soumise à des champs 
électriques, magnétiques ou électromagnétiques 

3.2  
restriction de base 
BR 
niveau de champ maximal admissible induit dans le corps d'une personne exposée à des 
champs électriques, magnétiques ou électromagnétiques au-dessous duquel il est admis par 
hypothèse qu'il n'y a pas d'effets nocifs établis pour la santé 

Note 1 à l'article: Des exemples de restrictions de base peuvent être obtenus dans les lignes directrices de 
l'International Commission on Non-Ionizing Radiation Protection (ICNIRP) [3], [4], [5] et à l'Annexe II de la 
Recommandation 1999/519/CE du Conseil de l’Union Européenne (UE) [6]. 

Note 2 à l'article: Les documents publiés par le TC 95 de l'ICES de l'IEEE, par exemple [7] et [8], font référence 
aux restrictions de base en tant que limites de référence dosimétriques (DRL, Dosimetric Reference Limits). 

Note 3 à l'article: La directive 2013/35/UE de l’Union Européenne (UE) [9] fait référence aux restrictions de base 
en tant que "valeurs limites d'exposition (VLE)", à savoir "des valeurs établies sur la base de considérations 
biophysiques et biologiques, notamment sur la base des effets directs aigus et à court terme scientifiquement bien 
établis, c'est-à-dire des effets thermiques et la stimulation électrique des tissus". 

Note 4 à l'article: L'abréviation "BR" est dérivée du terme anglais développé correspondant "basic restriction". 

3.3  
niveau de référence 
niveau maximal admissible des champs électriques, magnétiques ou électromagnétiques 
incidents au-dessous duquel il est admis par hypothèse que les restrictions de base ne sont 
pas dépassées 

Note 1 à l'article: Des exemples de niveaux de référence peuvent être obtenus dans les lignes directrices de 
l'ICNIRP [3], [4], [5] et à l'Annexe II de la Recommandation 1999/519/CE du Conseil de l’Union Européenne (UE) [6]. 

Note 2 à l'article: Les documents publiés par le TC 95 de l'ICES de l'IEEE, par exemple [7] et [8], font référence 
aux niveaux de référence en tant que niveaux de référence d'exposition (ERL, Exposure Reference Levels). 

Note 3 à l'article: La directive 2013/35/UE de l’Union Européenne (UE) [9] fait référence aux niveaux de référence 
en tant que "valeurs déclenchant l'action", à savoir "les niveaux opérationnels fixés afin de simplifier le processus 
permettant de démontrer que les VLE applicables sont respectées ou, lorsqu'il y a lieu, afin de prendre les mesures 
de protection ou de prévention appropriées telles qu'elles sont établies dans la présente directive". 

https://www.electropedia.org/
https://www.iso.org/obp
http://dictionary.ieee.org/



