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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTROMAGNETIC COMPATIBILITY (EMC) –  

 
Part 5-6: Installation and mitigation guidelines –  

Mitigation of external EM influences 
 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 61000-5-6 has been prepared by subcommittee 77C: High power transient phenomena, of 
IEC technical committee 77: Electromagnetic compatibility. It is an International Standard. 

This first edition cancels and replaces the first edition of IEC TR 61000-5-6 published in 2002. 
This edition constitutes a technical revision. 

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

a) updating the whole document to include other HPEM environments including IEMI; 
b) adding a new Annex A which provides details on the concept of EM resilience and includes 

information on HPEM detectors, recovery and restoration. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

77C/339/FDIS 77C/340/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 61000 series, published under the general title Electromagnetic 
compatibility (EMC), can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, or 

• revised. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

IEC 61000 is published in separate parts according to the following structure: 

Part 1: General 

General considerations (introduction, fundamental principles) 
Definitions, terminology 

Part 2: Environment 

Description of the environment 
Classification of the environment 
Compatibility levels 

Part 3: Limits 

Emission limits 
Immunity limits (in so far as they do not fall under the responsibility of the product 
committees) 

Part 4: Testing and measurement techniques 

Measurement techniques 
Testing techniques 

Part 5: Installation and mitigation guidelines 

Installation guidelines 
Mitigation methods and devices 

Part 6: Generic standards 

Part 9: Miscellaneous 

Each part is further subdivided into several parts, published either as international standards 
or as technical specifications or technical reports, some of which have already been published 
as sections. Others will be published with the part number followed by a dash and a second 
number identifying the subdivision (example: IEC 61000-6-1). 
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ELECTROMAGNETIC COMPATIBILITY (EMC) – 
 

Part 5-6: Installation and mitigation guidelines – 
Mitigation of external EM influences 

 
 
 

1 Scope 

This part of IEC 61000 covers guidelines for the mitigation of external electromagnetic 
influences impinging upon a facility or installation, aimed at ensuring electromagnetic 
compatibility (EMC) among electrical and electronic apparatus or systems. These influences 
include lightning, RF transmitters, power-line and telecom transients, high-altitude 
electromagnetic pulse (HEMP) and other high-power electromagnetic transients such as those 
from intentional electromagnetic interference (IEMI). 

This document is intended for use by installers, manufacturers and users of sensitive electrical 
or electronic installations or systems. It applies primarily to new installations but, where 
economically feasible, it can be applied to extensions or modifications to existing facilities. 

While the technical principles are applicable to individual equipment or apparatus, such 
application is not included in the scope of this document. 

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 60364 (all parts), Low-voltage electrical installations 

IEC TR 61000-5-2, Electromagnetic compatibility (EMC) – Part 5: Installation and mitigation 
guidelines – Section 2: Earthing and cabling 

IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related 
systems – Part 1: General requirements 

IEC 62305 (all parts), Protection against lightning 

IEEE Std 1848-2020, Techniques and Measurement to Manage Functional Safety and Other 
Risks with Regards to Electromagnetic Disturbances 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

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

ISO and IEC 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 
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3.1.1  
apparatus 
device or assembly of devices which can be used as an independent unit for specific functions 

Note 1 to entry: In English, the term "apparatus" sometimes implies use by skilled persons for professional 
purposes. 

[SOURCE: IEC 60050-151:2001, 151-11-22] 

3.1.2  
attenuation 
ratio of the input to the output values of quantities of the same kind in a device or system 

Note 1 to entry: When this ratio is less than unity it is usually replaced by its reciprocal, the gain. 

[SOURCE: IEC 60050-312:2001, 312-06-06]  

3.1.3  
device 
material element or assembly of such elements intended to perform a required function 

Note 1 to entry: A device may form part of a larger device. 

[SOURCE: IEC 60050-151:2001,151-11-20]  

3.1.4  
earthing 
grounding, US 
electric connections between conductive parts and local earth 

[SOURCE: IEC 60050-195:2021, 195-01-24]  

3.1.5  
earth electrode 
ground electrode, US 
conductive part that is in electric contact with local earth, directly or through an intermediate 
conductive medium 

[SOURCE: IEC 60050-195:2021,195-02-01] 

3.1.6  
earthing arrangement 
grounding arrangement, US 
all electrical means involved in the earthing of a system, installation or equipment 

Note 1 to entry: Electric connection and devices used for earthing are examples of electrical means. 

[SOURCE: IEC 60050-195:2021,195-02-20] 

3.1.7  
electromagnetic compatibility 
EMC 
ability of equipment or a system to function satisfactorily in its electromagnetic environment 
without introducing intolerable electromagnetic disturbances to anything in that environment 

[SOURCE: IEC 60050-161:2018,161-01-07] 
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3.1.8  
electromagnetic disturbance 
electromagnetic phenomenon that can degrade the performance of a device, equipment or 
system, or adversely affect living or inert matter 

Note 1 to entry: An electromagnetic disturbance can be an electromagnetic noise, an unwanted signal or a change 
in the propagation medium itself. 

Note 2 to entry: In French, the terms "perturbation électromagnétique" and "brouillage électromagnétique" 
designate respectively the cause and the effect and should not be used indiscriminately. 

Note 3 to entry: In English, the terms "electromagnetic disturbance" and "electromagnetic interference" designate 
respectively the cause and the effect and should not be used indiscriminately. 

[SOURCE: IEC 60050-161:2018, 161-01-05] 

3.1.9  
electromagnetic interference 
EMI 
degradation in the performance of equipment or transmission channel or a system caused by 
an electromagnetic disturbance 

Note 1 to entry: In French, the terms "perturbation électromagnétique" and "brouillage électromagnétique" 
designate respectively the cause and the effect and should not be used indiscriminately. 

Note 2 to entry: In English, the terms "electromagnetic disturbance" and "electromagnetic interference" designate 
respectively the cause and the effect and should not be used indiscriminately. 

[SOURCE: IEC 60050-161:2018,161-01-06] 

3.1.10  
electromagnetic screen 
electromagnetic shield (US) 
screen of conductive material intended to reduce the penetration of a time-varying 
electromagnetic field into a given region 

[SOURCE: IEC 60050-151:2001, 151-13-12] 

3.1.11  
equipment 
single apparatus or set of devices or apparatuses, or the set of main devices of an installation, 
or all devices necessary to perform a specific task 

Note 1 to entry: Examples of equipment are a power transformer, the equipment of a substation, measuring 
equipment. 

[SOURCE: IEC 60050-151:2001,151-11-25] 

3.1.12  
equipotential bonding 
set of electric connections intended to achieve equipotentiality between conductive parts 

[SOURCE: IEC 60050-195:2021, 195-01-10] 

3.1.13  
facility 
entity (such as a hospital, a factory, machinery, etc.) that is built, constructed, installed or 
established to perform some particular function or to serve or facilitate some particular end 
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3.1.14  
filter 
linear two-port device designed to transmit spectral components of the input quantity according 
to a specified law, generally in order to pass the components in certain frequency bands and to 
attenuate those in other bands 

[SOURCE: IEC 60050-151:2001,151-13-55] 

3.1.15  
high-altitude electromagnetic pulse  
HEMP 
electromagnetic pulse produced by a nuclear explosion outside the earth's atmosphere 

Note 1 to entry: This typically occurs above an altitude of 30 km. 

3.1.16  
intentional electromagnetic environment 
IEME 
totality of high-power transient radiated or conducted electromagnetic phenomena, which are 
generated intentionally to produce interference in electrical and electronic systems 

Note 1 to entry: IEMEs can be generated for defence, law enforcement or for malicious purposes. 

3.1.17  
intentional electromagnetic interference 
IEMI 
effect of an intentional electromagnetic environment introducing noise or signals into electrical 
and electronic systems, thus disrupting, confusing or damaging these systems 

3.1.18  
installation 
one apparatus or a set of devices and/or apparatuses associated in a given location to fulfil 
specified purposes, including all means for their satisfactory operation 

[SOURCE: IEC 60050-151:2001, 151-11-26] 

3.1.19  
local earth 
local ground, US 
part of the earth that is in electric contact with an earth electrode and that has an electric 
potential not necessarily equal to zero 

[SOURCE: IEC 60050-195:2011, 195-01-03] 

3.1.20  
port of entry 
PoE 
physical location (point) on an electromagnetic barrier, where EM energy can enter or exit a 
topological volume, unless an adequate PoE protective device is provided 

Note 1 to entry: A PoE is not limited to a geometrical point. 

Note 2 to entry: PoEs are classified as aperture PoEs or conductive PoEs according to the type of penetration. 
They are also classified as architectural, mechanical, structural or electrical PoEs according to the functions they 
serve. 

3.1.21  
residual current  
peak current that appears at the output terminals of an SPD or filter during application of a 
standard stress at the input terminals 
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