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Abstract: The required elements for developing, implementing, and administering effective
electromagnetic energy (EME) safety programs (SPs) to achieve compliance with applicable
human exposure limits are specified. Concomitant EME hazards, such as those caused by
interference to medical devices, ignition of flammable atmospheres, and detonation of explosive
devices, are also addressed. Well-established safety processes are used to manage potential
EME hazards from known EME sources in the 0 Hz to 300 GHz frequency range. SP elements
for identifying EME hazard locations, implementing needed controls, and training personnel, are
included. Additional descriptions and examples of the SP elements and various factors that can
be helpful when assessing potential hazards and creating SPs are annexed.

Keywords: access restriction, electro-explosive device (EED), electromagnetic energy (EME),
electromagnetic exposure, electromagnetic fields (EMF), EME awareness education, EME
exposure, EME protection, EME safety committee, EME safety officer (ESO), EME safety
program (SP), EME safety training, exposure assessment, exposure categorization, flammable
atmosphere, hazard assessment, hazard communication, IEEE C95.7™, non-ionizing radiation
(NIR), personal monitors, personal protective equipment (PPE), radio frequency (RF), radio
frequency safety program, restricted environment, signage, unrestricted environment
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

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 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.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all
warranties, express or implied, concerning this standard, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant
or represent that the use of the material contained in its standards is free from patent infringement. IEEE
standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by
any other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon
his or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE
standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
made by volunteers may not represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of
interests. For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board
of Governors are not able to provide an instant response to comments, or questions except in those cases
where the matter has previously been addressed. For the same reason, IEEE does not respond to
interpretation requests. Any person who would like to participate in evaluating comments or in revisions to
an IEEE standard is welcome to join the relevant IEEE working group. You can indicate interest in a
working group using the Interests tab in the Manage Profile & Interests area of the IEEE SA myProject
system.! An IEEE Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.?

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not constitute compliance to any applicable
regulatory requirements. Implementers of the standard are responsible for observing or referring to the
applicable regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action
that is not in compliance with applicable laws, and these documents may not be construed as doing so.

! Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in
copyright to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.? For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard
number and year of approval to access the web page of the published standard. Errata links are located
under the Additional Resources Details section. Errata are also available in IEEE Xplore. Users are
encouraged to periodically check for errata.

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https:/standards.ieee.org/standard/index.html.
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Patents

IEEE Standards are developed in compliance with the IEEE SA Patent Policy.?

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at https://standards.iece.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents 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. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. IEEE Standards development activities
consider research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.

> Available at: https://standards.iece.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std C95.7-2022, IEEE Standard for Electromagnetic Energy Safety Programs,
0 Hz to 300 GHz.

In 1960, the American Standards Association approved the initiation of the Radiation Hazards Standards
project under the co-sponsorship of the Department of the Navy and The Institute of Electrical and
Electronics Engineers (IEEE). Prior to 1988, C95 standards were developed by Accredited Standards
Committee C95 and submitted to the American National Standards Institute (ANSI) for approval and
issuance as ANSI C95 standards. Between 1988 and 1990, the committee was converted to Standards
Coordinating Committee 28 (SCC28) under the sponsorship of the IEEE Standards Board. In 2001, the
IEEE Standards Association Standards Board approved the name “International Committee on
Electromagnetic Safety” (ICES) for SCC28 to better reflect the scope of the committee and its international
membership. In accordance with policies of IEEE, C95 standards are issued and developed as IEEE
standards, as well as submitted to ANSI for recognition. Standards development is conducted under the
policies of the IEEE Standards Association, which require consensus, openness, due process, and balance
in the standard-setting process.®

In June 1995, the IEEE Standards Board approved the establishment of “Standards Coordinating
Committee 34 (SCC34), Product Performance Standards Relative to the Safe Use of Electromagnetic
Energy.” Standards developed by SCC34 do not specify limits for human exposure to electromagnetic
fields but refer to established limits found in science-based standards such as IEEE Std C95.1™-2019,
IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 0 Hz to 300 GHz and IEEE Std C95.1-2345™-2014, IEEE Standard for Military Workplaces—
Force Health Protection Regarding Personnel Exposure to Electric, Magnetic, and Electromagnetic Fields,
0 Hz to 300 GHz. In 2005, SCC28 and SCC34 became “Technical Committee 95” (TC95) and “Technical
Committee 34,” (TC34) respectively, under a new IEEE Standards Coordinating Committee, SCC39,
which is now called ICES.8 In 2022, SCC39 became designated as an IEEE Standards Committee, ICES.

The present scope of IEEE ICES is the:
“Development of standards to protect against established hazards of exposure to electromagnetic energy in
the range of 0 Hz to 300 GHz; including exposure limits, assessment techniques, product compliance

assessment, and safety practices.”

There are six subcommittees concerned with:

1) Techniques, procedures, and instrumentation

2) Terminology, units of measurement, and hazard communication
3) Safety levels with respect to human exposure, 0 Hz to 3 kHz

4) Safety levels with respect to human exposure, 3 kHz to 300 GHz
5) Safety levels with respect to electro-explosive devices

6) EMF modeling and dosimetry

Subcommittee 2 of ICES TC95 is responsible for this standard.

® https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/sa_om.pdf

7 Information on references can be found in Clause 2.
8 Standards Coordinating Committees are established by the IEEE SA Standards Board and provide a mechanism to oversee the
development of standards that are beyond the scopes of individual technical committees within IEEE’s societies.
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Current versions of the ICES TC95 standards are:

IEEE Std C95.1™-2019 (Revision of IEEE Std C95.1-2005/ Incorporates IEEE Std C95.1-2019/Cor 1-
2019, Cor 2-2020), IEEE Standard for Safety Levels with Respect to Human Exposure to Electric,
Magnetic, and Electromagnetic Fields, 0 Hz to 300 GHz.

IEEE Std (C95.1-2345™-2014, IEEE Standard for Military Workplaces—Force Health Protection
Regarding Personnel Exposure to Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 GHz.

IEEE Std C95.2™.-2018 (Revision of IEEE Std C95.2-1999), IEEE Standard for Radio-Frequency Energy
and Current Flow Symbols.

IEEE Std (C95.3™-2021 (Revision of IEEE Std (C95.3-2002 and IEEE Std C95.3.1™-2010),
Recommended Practice for Measurements and Computations of Electric, Magnetic, and Electromagnetic
Fields with Respect to Human Exposure to Such Fields, 0 Hz to 300 GHz.

IEEE Std C95.7™-2022, IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to
300 GHz.

IEEE Std 2889™-2021, IEEE Guide for the Definition of Incident Power Density to Correlate Surface
Temperature Elevation.

The predecessor to this standard, Recommended Practice for Radio Frequency Safety Programs, IEEE Std
(C95.7-2014 [B54],° has been serving the radiofrequency (RF) safety field since 2005. Before then, no
single document provided guidance for the development of appropriate safety programs (SPs) in RF
environments. While electromagnetic energy (EME) exposure limits are prescribed in IEEE Std C95.1-
2019 and IEEE Std C95.1-2345-2014, EME measurement techniques in IEEE Std C95.3-2021, and EME
safety signs and labels in IEEE Std C95.2-2018, none of those documents provide specific insight on how
to integrate the subjects of those standards with exposure assessment to arrive at practical methods for
controlling exposure of persons subject to EME. Moreover, the independent work of Subcommittee 3 (0 Hz
to 3 kHz) and Subcommittee 4 (3 kHz to 300 GHz) was merged in the 2019 revision of IEEE Std C95.1.
This revision of the standard broadens the scope to include frequencies from 0 Hz to 300 GHz. The
principles of safety planning are universal, enabling the broader frequency span to be addressed herein.
This standard outlines the elements of the process of performing hazard assessments, followed by the
creation of a safety program, including establishing, documenting, implementing, and maintaining controls
and policies. To aid in the process of setting effective controls, a table is provided that helps the
categorization of potential exposure conditions and establishes the appropriate controls in an SP. A proper
SP is written and supported by hazard assessment. SP controls and policies are governed by the
characteristics of the site to which it applies.

Acknowledgments

During the development of this standard, a special task force on barriers was led by Robert Johnson, a
member of the workgroup that developed this document. The SC2 Barrier Task Force was charged with
formulating the descriptions for indicative and positive access control barriers that were ultimately
incorporated in this document. The Task Force developed an informational report because its work and
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° The numbers in brackets correspond to those of the bibliography in Annex L
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IEEE Standard RecommendedPractice for Electromagnetic Energy Radie
Erequeney Safety Programs, 0 Hz 3-J<Hz to 300 GHz

1. Overview

1.1 Scope

This standard presents the required elements for the development, implementation, and

administration of electromagnetic energy (EME) safety programs (SPs), in the frequency range of 0

Hz to 300 GHz. SPs can help mitigate established health and safety risks that might arise from

unintended interaction of electromagnetic fields (EMFs), currents, and/or contact voltages with a)

people (human exposure), and/or b) electronics, materials, substances, or structures (concomitant

EME hazards).

This standard uses compliance with appropriate limits, as well as design and operational practices,

as the criteria for the required mitigation where the use of EME might result in exceeding the EME

exposure limits specified in the SP scope. Compliance limits are not defined in this standard but are

expected to be specified in the SP scope based on regulations, other standards, guidelines, or

analyses of science/engineering knowledge.
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This standard provides examples to assist the development of site-specific or environment-specific

SPs.

1.2 Purpose

The purpose of this standard is to:

— Complement the International Committee on Electromagnetic Safety (ICES) IEEE C95™

family of standards on electromagnetic safety

— Provide a framework for the development, implementation, and maintenance of EME

safety programs that:

®  Specifies practices for managing compliance with applicable EME limits for qualified

individuals (Qls) and the general public.
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Is applicable internationally by enabling SPs to integrate the requirements of EME

health and safety regulations, standards, guidelines of the authrority having

jurisdiction.

Can address other established EME hazards, called “concomitant EME hazards,” such

as medical device interference or EME operations potentially affecting explosive

material or flammable atmosphers in the vicinity of an EME source.
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1.3 Background to this revision

This revised standard builds on the guidance provided in the previous edition, IEEE Std C95.7™ -

2014 [B54].10 It is consistent with best practices as they have evolved. It retains the practice of

categorizing EME exposure environments or situations according to ranges of potential exposure

levels and the development of SPs appropriate to the assigned categories. This approach to the

development of safety programs is useful to a wide range of EME exposure situations.

This edition codifies previous recommended practice and includes new material on the hazard

assessment task, the arrangement of barriers to manage access to and within restricted environments

where exposure may exceed limits, and the clarification of the two complementary objectives: EME

awareness education (for informed consent) and safety training (to control exposure). It also

introduces guidance on how concomitant EME hazards can be included in the SP.

This standard also follows the expansion of IEEE Std C95.1™-201911, which extends the covered

frequency range below radio frequencies down to 0 Hz, hence the change from “RF” to “EME”

safety programs.

Experienced users are still able to use the “roadmap” to develop appropriate SPs. Thus, this edition

builds on the previous edition while offering greater latitude in organizing the process of controlling

potential exposures. Through the use of a wider range of options as described in this document,

more targeted, efficient, and cost-effective SPs should result.

102 The numbers in brackets correspond to those of the bibliography in Annex L

us Information on references can be found in Clause 2.
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1.4 Structure of this document

This standard is divided into five distinct clauses. The first three clauses contain the overview, list of

normative references, and definitions, acronyms, and abbreviations. Clause 4 describes the required

SP elements. Clause 4 introduces the context and general requirements for the standard before

defining the elements of the safety program and how they relate to exposure categories. Clause 5

presents best practices for development and implementation of SPs. Additional descriptions and

examples of the SP elements and various factors that can be helpful when assessing potential

hazards and creating SPs are provided in the annexes.

1.5 Word usage

Theword shall indicates mandatory requirements strictly to be followed in order to conform to the

standard and from which no deviation is permitted (shall equals is required to).lzf 13

The word should indicates that among several possibilities one is recommended as particularly

suitable, without mentioning or excluding others; or that a certain course of action is preferred but

not necessarily required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard

(may equals is permitted fo).

The word cn is used for statements of possibility and capability, whether material, physical, or

causal (can equals is able to).

12 The use ofthe word mustis deprecated and cannotbe used when stating mandatory requirements; mustis used only to describe

unavoidable situations.

13 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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‘EFSK Maximum potential exposure condition® Control actions required
category N
1 Operats characteristics of source(s) would not None, unless main other conditions
canse the or lower tier limit to be alter category
exceeded.
2 Operational characteristics MIE 3

be exceeded. o
3 Lower tier exceeded and al to exceed the S le 3
uppert tier expo wifit in accessible areas unless
mitigatin 0ls are applied.
4 Ex will exceed fen times the upper tier Restrict source output to 3 e Category 3, 2

or 1 conditions, or prevent

sure linmt in accessible areas.
/ (see Table 3)
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2. Normative references

The following referenced documents are indispensable for the application of this document (i.e.,

they shallsust be understood and used, so each referenced document is cited in text and its

relationship to this document is explained). For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments or

corrigenda) applies.
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IEEE Std C95.1™, IEEE Standard for Safety Levels with itk Respect to Human Exposure to

Electric, Magnetic and Radie—Eregrerney Electromagnetic Fields, 0 Hz 3-kH= to 300 GHz14. 15,16 4

5

IEEE Std €95.1-2345™, IEEE Standard for Military Workplaces —Force Health Protection Regarding

Personnel Exposure to Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 GHz.

IEEE Std C95.2™, IEEE Standard for Radio-Frequency Energy and Current Flow Symbols.

IEEE Std C95.3™, IEEE Recommended Practice for Measurements and Computations of Electric

Magnetic, and Radie—Frequeney Electromagnetic Fields with Respect to Human Exposure to Such

Fields, 0 Hz to #86-H<H=-300 GHz.

14 4 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers,
Inc.

1551pEE publications are available from The Institute ofElectrical and Electronics Engineers445-Heeskane RiscatawayNJ-08854
(http://standards.ieee.org).

16 The IEEE (95 family of standards can also be obtained at no cost from the IEEE Get Program at

https://ieeexplore.ieee.org/browse/standards/get-pro gram/page.
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3. Definitions, acronyms, and abbreviations

3.1 Definitions

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

Dictionary Online should be consulted for terms not defined in this clause. 176

access control: A practice of managing entry restrieting—aceess—to areas—whereinRE-exposure

activity-based time-average control: The method of controlling an individual’s exposure by

controlling the amount of time an individual spends in higher exposure conditions such that the

average satisfies the applicable exposure limit. See also: source-based time-average control.

administrative controls: The policies, procedures and information used previded to limit persennel
for the risk purpese of exceeding EME redueinrg-exposure limits. to-petential RE-hazardsand-that

178[EEE Standards Dic tionary Online subsesiptosis available at: http://dictionary .ieee.org. AnIEEE Accountis required foraccessto

the dictionary, and  one can __ be created at  no charge on  the dictionary sign-in __page
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NOTE — Administrative controls generally depend on the awareness and participation of qualified

individuals personnel—for—their—effectiveness. Examples include hazard communication
warning/alerting signs and visual/audible alarms, indicative barriers, indicative boundaries, safety

{e-g—rails—and-<chains)—standard-operating procedures,{safe-werk-practices),persenal-protective
egquipment—{PPE); time limits on the duration of exposure (time-average control-asveraging), and

EME RE safety training.ﬁ

adverse health effect: An effect detrimental to an individual’s physical well-being due to exposure

to an electric, magnetic, or electromagnetic field or to induced or contact currents or voltages. See

also: concomitant EME hazard

NOTE 1—For the purposes of this standard, an adverse reaction to electrostimulation is also an

adverse health effect.

NOTE 2—Adverse health effects do not include changes in subjective feelings of well-being or

biological effects without a harmful health effect.

NOTE 3—Sensory perceptions per se are not necessarily considered adverse health effects. For

example, a perception of warmth at millimeter and other wavelengths and the microwave auditory

effect under the underlying special conditions are not recognized as effects to be protected against

by this standard.

NOTE 4—Painful or aversive sensations are considered adverse.

averaging time (Fayg): The appropriate time period over which exposure is averaged for purposes

of determining comparison with the an exposure reference level or dosimetric reference limit. See

also: time averagemeaximum-permissible-expesure (MPE)-orreferenecelevel.

awareness education: The act of imparting knowledge to an individual to enable that individual to

exercise informed consent. See also: informed consent.

187 Notes to in-text, tables, and figures efa-standard-are-given for information only and do not contain requirements needed to

implement the #his standard.
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concomitant EME hazard: A hazard presented by the unintended interaction of EMFs, currents,

and/or contact voltages with electronics, materials, substances, or structures. See also: adverse health

effect.

NOTE —Examples of concomitant EME hazards include medical device interference, inadvertent

ignition of flammable atmospheres, and incidental detonation of explosive devices.

contact current: The current flowing through a person contacting charged conducting objects. See

also: grasping contact; touch contact.

NOTE 1—The SI unit of contact current is ampere (A).

NOTE 2—In IEEE Std C95.1™-2019, contact current is specified as either that associated with a

grasping contact (contact area assumed to be 15 cm?2) or a touch contact (contact area assumed to be

1 cm?).

contact voltage: An open-circuit voltage between two conducting objects that when bridged by a

human would produce contact current. See also: open-circuit voltage.

NOTE —The SI unit of contact voltage is volt (V).

controls: A term referring to various means for reducing the risk of exceeding EME exposure limits

in restricted environments. See also: administrative controls; engineering controls.

device-based time-average control: A form of source-based time-average control that relies on the

emitter dynamically controlling its emissions to maintain compliance over a moving time-averaging

window. See also: source-based time-average control, time-average control.

NOTE — Device-based time-average control is used in the design of some portable and body-worn

emitters that are typically operated intermittently but that could be operated for such durations that

time-averaged exposures would exceed a limit without the intervention of the device’s internal

control mechanism.
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dosimetric reference limit (DRL): The exposure limit based on dosimetric thresholds for established

adverse health effects expressed as electric field strength within human tissue (0 Hz to 5 MHz),

specific absorption rate (100 kHz to 6 GHz), or epithelial power density (6 GHz to 300 GHz) and

provides an adequate margin of safety.

NOTE 1—DRLs are defined in conjunction with specified spatial and temporal averaging

requirements.

7

NOTE 2—DRLs are equivalent to the quantity previously referred to as “basic restrictions.”

duty factor: The ratio of pulse width to the pulse period of a periodic pulse train.

NOTE —A duty factor of 1.0 corresponds to continuous-wave (CW) operation.
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electro-explosive device (EED): An explosive or pyrotechnic component that initiates an explosive,
burning, electrical, or mechanical exothermic event and is activated by the application of electrical

energy. An electric blasting cap is an example of an electro-explosive device.

electromagnetic energy (EME): The capacity to do work by electric and magnetic fields,

electromagnetic fields, induced and contact currents and contact voltages across the spectrum from 0

Hz to 300 GHz. See also: EME health and safety policy; EME safety officer; safety program.

electromagnetic field (EMF): For the purposes of this standard, any field consisting of electric

and/or magnetic components, regardless of whether it is propagating (radiating) or not.

NOTE —IEEE Std C95.1™-2019 defines this as a radiating field with both components.

EME safety committee: A group of persons responsible for the development of policies relative to

EME safety programs for one or more specific EME exposure situations.

NOTE—In _larger organizations, it is common for the EME safety committee to include

representation from the health and safety, legal, human resources, property management, physical

plant/facilities, and field operations departments. The actions of an EMFE safety committee may be

included in the activities and responsibilities of an existing general safety committee. The size of the

EME safety committee is determined by the needs of the organization.

EME safety management policy: For an organization that either uses EME or can be affected by the

use of EME, that part of the organization’s policy structure that describes the EME hazards, the

management objectives, and responsibilities. See also: safety program; SP scope.

NOTE —A large organization with multiple sites might generate a comprehensive policy covering

various aspects within the organization's accountability, such as SP implementation and

maintenance, internal/external communications protocols, general SP elements and site-specific SPs,

delegation of controls and accountability for SP management, and the like. For a small organization

with one or a few sites, the policy might contain a simple recitation of the EME hazards and

associated accountability upon which the SP is to be developed.
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EME safety officer (ESO): A person who has knowledge and authority to administer and enforce an

SP.

NOTE 1—Throughout this standard, it is assumed that wherever duties or responsibilities of the

ESO are specified, it is taken to mean that the ESO either performs the stated task or delegates

authority to other persons to perform the task under the ESO’s direction.

NOTE 2— Alternative titles might be given to this role according to the organization e.g., RF Safety

Officer (RFSQO), Radiation Safety Officer (RSO) or Nonionizing Radiation Safety Officer.

engineering controls: Methods for limiting Centrels—and-performanceguidelines—to—reduece RE

exposures by design and that do not require the participation of individuals to provide protection.

NOTE 1—Examples include as—implemented—by—use—efspeecifietypes—ofequipment—such—as

interlocks, protective housings, radomes, positive access controls, preprogrammed controls reliant

on sensors eentrelbarriers—seftware, or the configuration of equipment at a site. Engineering

NOTE 2— Engineering controls can prevent those who are not qualified individuals from entering

restricted environments or limit the ability of qualified individuals to inadvertently exceed exposure

limits.

epithelial power density: The power flow through the epithelium per unit area directly under the

body surface (i.e., in stratum corneum of the skin or corneal epithelium of eyes).

NOTE —The SI unit for epithelial power density is watt per square meter (W/m?2).

exposure: The state of being in the presence of EME in the form of electricc magnetic, or

electromagnetic fields, or in contact with a current or voltage source.

exposure environment: A defined physical area that is characterized by the maximum potential

specified EME exposure that could occur within it.
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NOTE—It is convenient to use the boundary of a higher-category exposure environment as the

threshold for implementing an access control protocol.

(A) restricted environment: An environment in which exposure might exceed the LEL.

NOTE 1—Implementation of an effective EME SP is to help ensure that persons are not

exposed above the DRL or ERL for the restricted environment.

NOTE 2—1In some documents, exposure in restricted environments is referred to as “upper

tier” or “controlled environment” or “occupational” exposure.

NOTE 3—Restricted environments include Category 2, Category 3, and Category 4 areas as

disclosed herein.

NOTE 4—Members of the general public are not permitted in restricted environments unless

they meet the applicable requirements for qualified individuals and become subject to the

applicable EME safety program, at which time they are qualified individuals and no longer

considered members of the “general public.” See also: qualified individual (QI).

(B) unrestricted environment: An environment in which exposures do not exceed the LEL.

See also: general public.

NOTE 1—The exposures can occur in living quarters or workplaces where there are no

expectations that the DRL or ERL for unrestricted environments would be exceeded and

where theinduced currents, contact currents and contact voltages do not exceed the limits for

unrestricted environments.

NOTE 2—In some documents, the unrestricted environment is referred to as a “lower tier” or

an “uncontrolled environment” or a “general public” exposure area.

NOTE 3—Unrestricted environments are also called Categorv 1 environments herein and are

to be separated by appropriate barriers from any contiguous area of a higher category.
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exposure limit: A threshold value such as a dosimetric reference limit (DRL) or exposure reference

level (ERL) including, when applicable, frequency dependency and spatial and temporal aspects

exposure reference level (ERL): An exposure limit derived from fundamental DRLs, in terms of

EME guantities that are more readily measured or calculated.

NOTE 1—ERLs provide an adequate margin of safety against established adverse health effects.

NOTE 2—The ERL is expressed as the metric appropriate to the frequency and temporal and spatial

characteristics of the exposure under consideration.

NOTE 3—The ERL is measured, estimated, or derived from the DRL (electric field strength within

human tissue, SAR, or epithelial power density).

NOTE 4—The ERL may be exceeded if it can be demonstrated that the corresponding DRL is not

exceeded.

NOTE 5—The ERLs and DRLs for contact current are the same.

NOTE 6—In_ some documents, ERLs are called reference levels, derived limits, maximum

permissible exposure limits, maximum permissible exposure values, action levels, or investigation

levels.

general public: All members of thehuman population who have inadequate awareness education or

control of their EME exposure and are, consequently, not permitted in a restricted environment, i.e.,

an area with potential exposure above the LEL. Contrast: qualified individual. See also: unrestricted

environment.

NOTE —The term “general public” applies to all persons who are not qualified individuals.
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Grasping grasp contact: An electrical connection with an a-arge energized conductor made by

firmly holding the conductor in the hand.

NOTE—For_the purposes of computation ¥n—this—standard, a contact area of 15 cm? sguare

eentimeters is assumed for a grasping swehk contact.

hazard: An intrinsic property or condition efa-deviee—orloeationthat has the potential to cause an
adverse impact on human health or safety harm-te-people-or-damage-to-property.

hazard assessment: A structured process to gather the information necessary to develop a SP.

NOTE 1—Typically consists of the following elements: the location, extent, severity, and other

aspects of each potential hazard are determined and recorded; risks and potential consequences of

hazards relating to a situation are evaluated: populations potentially affected by the situation and

their prospective activities are determined; the extant safety policies and controls are considered: the

findings are documented.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 01:48:59 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C95.7-2022


http://www.avadocuments.com/doc/ieee-c95-7-2022
http://www.avadocuments.com/doc/ieee-c95-7-2022

NOTE 2 —Exposure limits are commonly used as conservative indicators of the presence of potential

EME hazards.

hot spot: A term commonly used to describe a highly localized area of relatively more intense EME

that manifests in two principal ways: 1) near a conductive object that is the immediate source of

intense electric or magnetic fields and is surrounded by ambient fields of lower intensity (often

referred to as re-radiation) the intensity of which diminishes at a substantially greater rate than free-

space inverse square-law attenuation, and 2) from reflections and/or narrow beams produced by

high-gain radiating antennas or other highly directional sources. In both cases, there are rapid

changes in field strength over distances that are small with respect to the objects and wavelength.

NOTE—EME hot spots are normally associated with non-uniform exposure of the body (i.e.,

resulting in elevated local exposure). This does not refer to an actual thermal hot spot within the

absorbing body.

indicative barrier: An indicative boundary that obstructs movement but is easily bypassed, such as

chains/ropes, rails, or unlocked gates. See also: indicative boundary.

NOTE —Indicative barriers are not robust enough to gualify as a positive access control.

indicative boundary: An administrative control that involves a sensory indicator that is easily

crossed and serves to mark a perimeter. See also: indicative barrier.

NOTE —Indicative boundaries might be visual (e.g., signage, symbols, and markings such as painted

stripes), or tactile (e.g., raised or textured surfaces), collectively positioned to indicate a perimeter

without obstructing movement across it.

induced current: Electric current flowing in thebody of a person in a freestanding condition due to

an electromagnetic field. See also: limb current.

NOTE 1—The SI unit for induced current is ampere (A).
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NOTE 2—For compliance with standards, this is normally measured as the current through the feet

or ankles of the person to ground with the use of current transformers having a sufficient aperture

size to fit around the ankle.

NOTE 3—In some documents, induced currents within specific extremities are referred to as limb

currents.

informed consent: conscious acceptance by a competent person of increased risk after becoming

aware of the risks and potential consequences of entering a restricted environment. See also:

awareness education.

NOTE 1—1In some circumstances, informed consent requires only awareness education of the risks

and potential consequences, while other circumstances might also require training to control

exposure before a person is sufficiently knowledgeable to make an informed decision.

NOTE 2—Informed consent is sometimes formally documented, recording each person that has

been informed and made a conscious decision to accept the increased risk.
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intentional radiator: A device whose purpose is to generate and emit EME. Usually, an intentional

radiator consists of an EME

radiation-orindueton—Thistermgenerallymeans“radie transmitter connected directly or indirectly

to an antenna.”

limb current {1): Electric RE current ineiteed-in a person’s extremity hmb—timits-entimb-earrents

NOTE —The SI unit for limb current is ampere (A).

lower exposure limit (LEL): An exposure limit that applies to the general public, based on ERL or

DRL, evaluation of which includes any applicable time and spatial averaging. Contrast: upper

exposure limit. See also: exposure limit.

NOTE 1—Prior terms for lower exposure limit include the lower tier or unrestricted tier, or the

general population or uncontrolled exposure limit.

NOTE 2—The term general public is associated with the terminology “persons in unrestricted

environments” in IEEE Std C95.1-2019.

maintenance: Any activity such as tests, measurements, replacements, adjustments, and repairs

intended to retain or restore a functional unit, including a device, system, or an SP,-4n-e+ to a

specified state in which the unit can perform its required functions.

open-circuit voltage: A difference of electrical potential between two points not electrically

connected.

See also: contact voltage.
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operation: 1. Work or a task, as in tower maintenance operations. 2. Causing an EME source to emit

energy, as in transmitter operation.

operator: A person or organization that has the authority and/or ability to control the operation of

an EME emitting device or system.

NOTE —In many cases, the operator of an EME sourceis not the owner of the facility in or on which

the emitter is installed. For example, mobile phone base station antennas are often installed on

towers or buildings that are owned by other entities.

overexposure: Exposure that exceeds the applicable dosimetric reference limits (DRLs) defined in
the applicable standard as including any applicable time or spatial averaging.

overexposure incident: An event in which an individual is believed to have experienced

overexposure.
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personal protective equipment (PPE): Articles worn to reduce an individual’s exposure to

hazardous agents.

eleetrieal—mechanieal—and-otherworkplace - hazards—For purposes of EME RE safety, PPE includes

personal monitors for detecting ambient EME levels as well as electrically insulating gloves and

EME RE-attenuating clothing in the form of coveralls, gloves, socks, and shielding hood assemblies.
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personnel: Individuals who require access to restricted environments Fer—purpeses—ef—this

NOTE 1—Personnel are usually workers with employment-related reasons to be given access.

However, personnel may include individuals with non-work-related reasons to be given access.

NOTE 2 —Usually, personnel are subject to the provisions of an SP through which they can become

qualified individuals.

NOTE 3—In somejurisdictions personnel must have an “occupational,” i.e., work-related, reason to

access a restricted environment.

physically restricted: Accessible only if an individual enters via positive access controls or employs

special means required for access such as portable ladders, chairs, man-lifts, bucket trucks, cranes, or

other equipment.

plane-wave-equivalent power density: The calculated power density of an electromagnetic wave

that is equal in magnitude to the power density of a plane wave having the same electric field

strength or magnetic field strength. Syn: equivalent-plane-wave power density.

NOTE 1—The SI unit of plane-wave-equivalent power density is watt per square meter (W/m?2).

NOTE 2—Plane-wave-equivalent power density is computed as follows:

s —H‘W“m’ or S, =|H[ n, W’
-—W . = || 7, Wimn
n

K

New

where |E| and |H]| are the root-mean-square values of the electric- and magnetic field strengths,

respectively, and 10 is the wave impedance of a plane wave in a vacuum.
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population identification: In a hazard assessment, the process of identifving classes of individuals

who may be present at a site based on the activities they conduct at the site.

positive access control: A two-component system for preventing entry by unqualified individuals

consisting of a) physical barriers not easily breached by unauthorized persons, and b) access

limitation enabling only qualified individuals to enter.

NOTE —Positive access control components include engineering controls such as locked

doors/gates/covers/ladder cages, fences, walls, enclosures and shelters and administrative controls

such as assigning qualified individuals passcodes, keys, or IDs for access that could be self-service or

controlled by supervisors.

potential exposure: The maximum foreseeable total exposure ratio that could occur at a location

assuming the full evaluation of any spatial and/or temporal elements specified by the relevant

exposure limits. See also: total exposure ratio.

power density: Electromagnetic power per unit area crossing a surface of interest. See also: plane-

wave-equivalent power density.

NOTE 1—The SI unit of power density is watt per square meter (W/m?2).

NOTE 2—The surface of interest is frequently chosen to be orthogonal to the electromagnetic wave

direction of propagation.

practitioner: A role that is fulfilled by a person or persons qualified by knowledge, training, and

experience to perform EME hazard assessments and formulate recommendations for an SP. See also:
EME safety Officer.

qualified individual (QI): A person who has met the requirements specified by the SP to enter a

restricted environment. Contrast: unqualified individual. See also: personnel.
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NOTE 1—Such SP requirements typically address awareness education, training to control

exposure, adherence to procedures, use of personal protective equipment, and ability to behave

safely under a specific exposure situation. Other requirements such as age, occupation (e.g., as

required by FCC, ICNIRP), and reliance on medical devices susceptible to EM interference might be

included.

NOTE 2—Some exposure situations can employ more than one exposure-control protocol

depending on the training and activity of each individual, such that there may be more than one

type of qualified individual allowed to enter a certain restricted environment.

NOTE —For purposes of this standard reeemmended-praetiee and for simplification, radio frequency

refers to the frequency range extending from 3 kHz to 300 GHz, a part of the electromagnetic

spectrum.

reradiated field: An electromagnetic field resulting from currents induced in a secondary,

predominantly conducting object by electromagnetic waves incident on that object from one or more

primary radiating sources.

NOTE —Reradiated fields are sometimes called “reflected” or more correctly “scattered fields.” The

i

scattering object, sometimes called a “reradiator,” “secondary radiator,” or “parasitic radiator” can

be a source of contact currents.

RF burn: An injury that has occurred when contact with, or spark discharge from, an RF energized

conductor results in painful heating of tissue commensurate with visible skin damage and is usually

accompanied by an involuntary withdrawal.

safety operating procedure: Formal written description of the safety and administrative procedures

to be followed in performing a specific task. See also: work safety practice
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NOTE —The safety operating procedure is a component of the work safety practice
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radiefrequeney-safety program (SP RESP): An organized system of policies, protocols, procedures,

practices, and plans designed to protect against hazards associated with human use of EME from 0

Hz to 300 GHz RE
. T ire

NOTE 1— Implementation—of-An effective RE-safety program is documented and implemented to

reduce the risk prebability that persons might may be exposed in excess of applicable exposure

limits and to reduce risks from concomitant hazards identified in the SP scope the MPEs-efthe
upper-tier.
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NOTE 2—An EME safety A-program typically includes EME RE awareness education, work safety

practice training, implementation of protective measures such as access control, signage and the use

of persenal—protective—equipment{PPE,); incident response, periodic evaluation of program

effectiveness, and assigned responsibilities for implementing the program, which collectively are

similarte the subject of elements-deseribedin this standard recommended-praetice.

safety program initiation level (SPIL): The lowest potential exposure limit above which an SP is

required; usually the LEL. See also: lower exposure limit.

signal word: The verbiage werd-er—-weords in a sign or label that designates desigrate a degree of

safety alerting.

NOTE —See American National Standard for Environmental and Facility Safety Signs (ANSI/ASSP

B10]).
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safety training: Instruction on how to control exposure and otherwise behave safely in a restricted

environment.

site: A place or premises for which it is prudent to conduct a hazard assessment.

source-based time-average control: The reliance on an inherent intermittency or variability of an

EME source to produce a time-average exposure that is compliant with the applicable exposure

limit. See also: activity-based time-average control; device-based time-average control; time-

average control.

NOTE 1—
sueh—that-The time-averaged value of the asseeiated-exposure is related to the inherent-duty factor

eyele of a periodic the source.

NOTE 2—-Examples include pulsed radars, dynamic beam (forming) antennas, the intermittent

operation of portable radio communications devices_that have a predictable intermittency,

intermittent transmissions of radio beacons smartA{eleetriepeower)—meters, and sources with

continuously moving antennas.

NOTE 3—Can be considered an engineering control if properly protected from inadvertent or

malicious adjustment, and an administrative control when used temporarily to reduce potential

exposure under an SP.
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source equipment: Equipment; RE: RE-generatingequipment that can may-emit EMEREfields into
the environment either intentionally, such as a broadcast antenna, or unintentionally, such as a

dielectric heat sealer or induction heater. Syn: source; emitter. See also: intentional radiator;;

unintentional radiator—Siy#s:—seureeemitter.

spatial average: The characteristic of certain exposure limits that evaluate the mean exposure over a

defined area or volume.

NOTE —Refer to IEEE Std C95.1™-2019 Annex B for details and IEEE Std C95.3™-2021 for

measurement guidance.

d
specific absorption rate (SAR): The time derivative (E) of the incremental energy (dW) absorbed

by (dissipated in) an incremental mass (dm) within an elemental volume (dV) of a medium having a

mass giver density (p)—SARis-expressedbytheunitofwattperkilogram(Afke).

d(dﬂ*l d( dwm
dm

SAR=— - —
dr\ dm ) dr! ed?V )

NOTE —The SI unit of SAR is watt per kilogram (W/kg).

SP scope: An expression of, or reference to, the EME safety management policy defining the EME

hazards to be addressed through the SP and the associated compliance bases. See also: EME safety

management policy.

time average: The average of exposure over a defined time duration for a relevant exposure limit,

relying on the mean of a series of time-samples. See also: time-average control.
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