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PROCEDURES FOR THE ASSESSMENT OF HUMAN EXPOSURE TO 
ELECTROMAGNETIC FIELDS FROM RADIATIVE WIRELESS POWER 

TRANSFER SYSTEMS – MEASUREMENT AND COMPUTATIONAL 
METHODS (FREQUENCY RANGE OF 30 MHz TO 300 GHz) 

 
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. 

IEC TR 63377 has been prepared by IEC technical committee 106: Methods for the assessment 
of electric, magnetic and electromagnetic fields associated with human exposure. It is a 
Technical Report. 

The text of this Technical Report is based on the following documents: 

Draft Report on voting 

106/568/DTR 106/578/RVDTR 

 
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 Technical Report is English. 
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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. 

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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• 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. 

 

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

IEC TC 106 is tasked with preparing International Standards on measurement and simulation 
methods used to assess human exposure to electric fields, magnetic fields, and electromagnetic 
fields. Wireless power transfer (WPT) systems operating at 30 MHz to 300 GHz utilize electric 
fields, magnetic fields, or electromagnetic fields to provide power to equipment nearby or at 
distances up to several metres or more. Users or bystanders in close proximity to both the 
transmitting equipment and receiving equipment or in between them could be exposed to these 
fields. Assessment methods are needed to demonstrate compliance with applicable human 
exposure limits. A working group (WG9) was established by IEC TC 106 to address assessment 
methods of human exposure to WPT equipment.  

This document consists of an overview of radiative WPT, exposure assessment methods, 
procedures, and case studies, to help in the development of international standards for WPT 
exposure assessment. This document addresses the frequency range of 30 MHz to 300 GHz. 
For lower frequencies, WPT equipment operating below 10 MHz is covered by 
IEC TR 62905:2018, and below 30 MHz is covered by IEC PAS 63184:2021, with an associated 
subsequent International Standard currently under consideration by IEC TC 106. The methods 
and procedures described in this document are based on the techniques of other exposure 
standards covering the same frequency range. Other methods are referenced when deviations 
from these assessment methods are needed. 
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PROCEDURES FOR THE ASSESSMENT OF HUMAN EXPOSURE TO 
ELECTROMAGNETIC FIELDS FROM RADIATIVE WIRELESS POWER 

TRANSFER SYSTEMS – MEASUREMENT AND COMPUTATIONAL 
METHODS (FREQUENCY RANGE OF 30 MHz TO 300 GHz) 

 
 
 

1 Scope 

This Technical Report describes assessment methods to evaluate the compliance of radiative 
wireless power transfer (WPT) systems operating in the frequency range from 30 MHz to 
300 GHz with electromagnetic guidelines on human exposure (electromagnetic field strength, 
specific absorption rate (SAR), and power density). This document includes but is not limited 
to systems that focus the electromagnetic energy emitted by the transmitter to regions 
surrounding the receiver, for example, by narrow beam-forming systems, wide-beam systems 
and spatially closed systems. Implementations without transmitter, for example, applications 
that harvest energy from the environment, are not included in the scope of this document.  

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

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

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

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

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

3.1  
basic restriction 
BR 
human exposure limits for compliance with time-varying electric, magnetic, and electromagnetic 
fields evaluated inside the body that are based on established adverse health effects 

Note 1 to entry: Within the scope of this document, the physical quantity used as a basic restriction is the specific 
absorption rate (SAR) or absorbed (epithelial) power density. 

3.2  
equipment under test 
EUT 
equipment that is tested according to the procedures described in this document 

3.3  
plane-wave equivalent power density 
electromagnetic wave, magnitude of the power density of a plane wave having the same ratio 
of electric (E) field strength to magnetic (H) field strength 

Note 1 to entry: The SI unit of plane-wave equivalent power density is watt per square metre (W/m2). 

http://www.iso.org/obp



