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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 2-5: Environment —

B o ti ot ficat fetect " . |
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisi
all national electrotechnical committees (IEC National Committees). The object of IEC)'is to promg
international co-operation on all questions concerning standardization in the electrical and¢electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Teehnical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, ireferred to as “IH
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interest
in the subject dealt with may participate in this preparatory work. Internatignaly governmental and nq
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closq
with the International Organization for Standardization (ISO) in accordance{with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internation
consensus of opinion on the relevant subjects since each technigal_éommittee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natior
Committees in that sense. While all reasonable efforts are/made to ensure that the technical content of IH
Publications is accurate, IEC cannot be held responsibfe,for the way in which they are used or for a
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatio
transparently to the maximum extent possible intheir national and regional publications. Any divergen
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestation:of conformity. Independent certification bodies provide conform
assessment services and, in some area$j;access to IEC marks of conformity. IEC is not responsible for a
services carried out by independent cectification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IECorits directors, employees, servants or agents including individual experts a
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) a
expenses arising outof the publication, use of, or reliance upon, this IEC Publication or any other IH
Publications.

Attention is drawn te’ the Normative references cited in this publication. Use of the referenced publications
indispensable forthe correct application of this publication.

Attention jsydrawn to the possibility that some of the elements of this IEC Publication may be the subject
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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his redline version of the official IEC Standard allows the user to identify the chang

has been made. Additions are in green text, deletions are in strikethrough red text.
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61000-2-5, which is a technical report, has been prepared by technical committee 77:

E

lectromagnetic compatibility.

It forms Part 2-5 of IEC 61000. It has the status of a basic EMC publication in accordance

wjth [EC Guide 107.

T
a

This document has been drafted in aceordance with the ISO/IEC Directives, Part 2.

o

The reader's attention is drawn<to the fact that Annex E lists some “in-some-country” clausg

Al list of all parts in the [EC 61000 series, published under the general title Electromagnef

technical revision.

nis edition includes the following significant technical changes with respectto“the previol
fition:

account recent communication technologies;

h differing practices regardjng a particular electromagnetic phenomenon.

bmpatibility (EMC).can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
sfability date indicated on the IEC website under "http://webstore.iec.ch" in the data related
tHe specifiec;document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

A bilingual version of this publication may be issued at a later date.

nis third edition cancels and replaces the second published in 2011. This edition constitutgs

the description of the radiated electromagnetic environment has been updated taking info

some conducted phenomena and respective interference sources have been described |n
more detail.
ne text of this technical report is based on the following documents:
Enquiry draft Report on voting
77/525A/DTR 77/526/RVC

lll information on the voting for the appréval of this technical report can be found in the
rgport on voting indicated in the above tablg;

S

S

ic

o

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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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1

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 2-5: Environment —
Description and classification of electromagnetic environments

Scope-and obiect
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various approaches, including a site survey of an intended location, the technicalr\assessment

immunity levels. The data are applicable.te‘any item of electrical or electronic equipment, sub-

howledge of the electromagnetic environment that exists at locations where electricalzand
ectronic equipment and systems are intended to be operated is an essential precondition |n
e process of achieving electromagnetic compatibility. This knowledge can be_obtained by

the equipment and system, as well as the general literature.

his part of IEC 61000

introduces the concept of disturbance degrees and defines these for each electromagnetjc
phenomena,

classifies into various location classes and describes them by means of attributes,

provides background information on the different eleCttomagnetic phenomena that mgy
exist within the environment and

compiles tables of compatibility levels for electramagnetic phenomena that are considergd
to be relevant for those location classes.

his part of IEC 61000 is intended for guidance for those who are in charge of considering
nd developing immunity requirements. It "also gives basic guidance for the selection pf

stem or system that operates in one_of‘the locations as considered in this document.

DTE 1 This document considers reteyvant electromagnetic phenomena when describing and classifyipg
bctromagnetic environments (except EMP and HPEM which are covered in other IEC 61000-2 standards).| It
bkes use of the specification of technologies, of published data and of results from measurements. Not all
bctromagnetic phenomena congidered here are described in detail in this document, but rather in other
cuments of the IEC 61000-2-series from which the relevant information and data are taken and used in tHis
cument. For more detailedNinformation about those phenomena the user is referred to this series. See algo
nex F for an overview of.the various parts of the IEC 61000-2 series.

DTE 2 It-sheould-belis noted that immunity requirements and immunity levels determined for items of equipmgnt
ich are intended, t6 be used at a certain location class are not inevitably bound to the electromagnefic
vironment present-at the location, but also to requirements of the equipment itself and the application in which it
used (e.g. when taking into account requirements regarding availability, reliability or safety). These could lead Jto
bre stringent\requirements with respect to immunity levels or with respect to applicable performance criteria.
ese levels-may can also be established for more general purposes such as in generic and product standards,
king into,account statistical and economic aspects as well as common experience in certain application fields.

DTEV3 Electromagnetic phenomena in general show a broad range of parameters and characteristics and henge

Ca

nnot be related one-fo-one 10 standardized immunity testS which basically reflect the impact of electromagnetic

phenomena by a well described test setup. Nonetheless, this document follows an approach to correlate
electromagnetic phenomena and standardized immunity tests up to a certain extent. This might allow users of this
document to partly take into account standardized immunity tests such as given for example in IEC 61000-4 (all
parts), when specifying immunity requirements.

The descriptions of electromagnetic environments in this document are predominantly generic
ones, taking into account the characteristics of the location classes under consideration.
Hence, it should be kept in mind that there might be locations for which a more specific
description is required in order to conclude on immunity requirements applicable for those
specific locations.
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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 60050-161:1990, International Electrotechnical Vocabulary — Chapter 161: Electro-
magnetic compatibility (available at www.electropedia.org)

A <l 4 (A00 7\
AITCTHTOTTOTHC T (T IJT )

=

m

T

10 ;

IHC 61000-2-2:2002, Electromagnetic compatibility (EMC) - Part 2-2: Environment |-
Cpmpatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems

IBC TR 61000-2-3:4992, Electromagnetic compatibility (EMC) — Part 2: Environment — Sectign
3] Description of the environment — Radiatedyand non-network-frequency-related conductgd
phenomena

HC 61000-2-4:2002, Electromagnetic compatibility (EMC) - Part 2-4: Environment |-
ompatibility levels in industrial plants for low-frequency conducted disturbances

Q

HC TR 61000-2-8:2002, Electromagnetic compatibility (EMC) — Part 2-8: Environment |-
bitage dips and short intefruptions on public electric power supply systems with statisticpl
easurement results

3 <

IBC 61000-2-9:4996,Electromagnetic compatibility (EMC) — Part 2: Environment — Section P:
Dscription of HEMP environment — Radiated disturbance

IHC 61000-2-42:2003, Electromagnetic compatibility (EMC) — Part 2-12: Environment |-
Cpmpatibility levels for low-frequency conducted disturbances and signalling in public
mediym~voltage power supply systems

D 492. 90000 I LIAAOC) Im] £ 0
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UUU=Z=TUZooo, LTCLUTUINITIayIiTeiC CUTITUAtToTiity (Lo ) — T ailt 2= 19, LTIVITUTITITCTIC = T1yTri-
e

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test
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IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
Amendment1-({2007)

Amendment 2-(2010)

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

Amendment 1-(2010)

IHC 61000-4-5:2005, Electromagnetic compatibility (EMC) - Part 4-5: Testing and

measurement techniques — Surge immunity test

IBC 61000-4-6:2008, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequengy
fields

IHC 61000-4-8:2009, Electromagnetic compatibility (EMC) - Part(\4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

IHC 61000-4-9:4993, Electromagnetic compatibility (EMC) »~_"Part 4-9: Testing and
measurement techniques —Pulse Impulse magnetic field immunhity test

Amendment1-({2000)

IBC 61000-4-10:4993, Electromagnetic compatibility ~(EMC) — Part 4-10: Testing and
measurement techniques — Damped oscillatory magnetic field immunity tept
Amendment1-({2000)

IBC 61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tgsts

IHC 61000-4-12:2006, Electromaghetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques — Ringcwave immunity test

IHC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques.+ Harmonics and interharmonics including mains signalling at a.
power port, low frequency immunity tests
A

Mmendment-1-{2009)

13

IBC 61000-4-14+1999, Electromagnetic compatibility (EMC) — Part 4-14: Testing and

measurement-techniques — Voltage fluctuation immunity test for equipment with input currept
not exceeding 16 A per phase

Amendment 1-(2001)

Amendment 2-(2009)

IEC 61000-4-16:4998 2015, Electromagnetic compatibility (EMC) — Part 4-16: Testing and
measurement techniques — Test for immunity to conducted, common mode disturbances in
the frequency range 0 Hz to 150 kHz

Amendment 1-(2001)
Amendment2-(2009)

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC) - Part 4-18: Testing and
measurement techniques — Damped oscillatory wave immunity test-

Amendment1-(2010)



https://iecnorm.com/api/?name=91c5217c67e63d680fd59d7233d94d28

-12—- |EC TR 61000-2-5:2017 RLV © IEC 2017

IEC 61000-4-19, Electromagnetic compatibility (EMC) — Part 4-19: Testing and measurement
techniques — Test for immunity to conducted, differential mode disturbances and signalling in
the frequency range 2 kHz to 150 kHz at a.c. power ports

IEC 61000-4-27:2000, Electromagnetic compatibility (EMC) Part 4-27: Testing and
measurement techniques — Unbalance, immunity test for equipment with input current not
exceeding 16 A per phase

|E6-64000-4-28-4998—Electromaghretic—eompatibiity—(EMES) Rart—4-28—TFesting—ard
mleasurement techniques — Variation of power frequency, immunity test for equipment-with
input current not exceeding 16 A per phase

Amendment 1-(2001)

Amendment 2-(2009)

Sle e e A 000 Socpiliention lor oo clintpcbones oncl oo b saoocieige
cbporane s nsbntheade ot a b Llopodiointine letietioe concl enlt cnoclnl oo Lol it
int-standardized EMC tests

3| Terms, definitions and abbreviated terms

311 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161 and the
fdllowing apply.

NOTE EFor brevity _instead of reneating the wording "device! eaguinment or svystem" tha tarm "itam" is used in tHis
NDTE For brevity,-instead-of repeating-the-wording"devicel-equipment-or-system"the-term"item"is-used-in-tHis
B

IO and IEC maintain terminological dafabases for use in standardization at the following
ag¢ldresses:

o| |IEC Electropedia: available at hitp://www.electropedia.org/

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

3111

ag¢tive infeed converter

A|C

s¢lf-commutated glectronic power converter of all technologies, topologies, voltages and sizgs
which is connected between the AC power supply network (lines) and usually a stiff DC side
(qurrent souree™or voltage source) and which can convert electric power in both directions
(denerativeldrregenerative) and control the reactive power or the power factor

N¢te 1(toyentry: Some active infeed converters can additionally control the harmonics to reduce the distortion fof
arl afpplied AC voltage or current.

3.1.2

blackout

cutoff of electrical power, especially as a result of shortage, mechanical failure, or overuse by
consumers

EXAMPLE A power cut due to a short- or long-term electric power loss in an area.

3.1.3

brownout

reduction or cutback in electric power, especially as a result of shortage, mechanical failure,
or overuse by consumers


https://iecnorm.com/api/?name=91c5217c67e63d680fd59d7233d94d28

IEC TR 61000-2-5:2017 RLV © IEC 2017 —-13 —

EXAMPLE Reduction in the voltage of commercially supplied power. It is caused by the failure of the generation,
transmission, or distribution system, or deliberately by the power utility when demand exceeds supply. The
consumer may or may not notice the difference. In the worst case, damage may result.

3.1.4
burst
sequence of a limited number of distinct pulses or an oscillation of limited duration

[SOURCE: IEC 60050-161:1990, 161-02-07]

315

burst (in TDMA)
signals transmitted by a terminal in the form of a block of predetermined structure during|a
time interval allotted to the terminal by a TDMA protocol

[SOURCE: IEC 60050-725:1994, 725-14-15]

311.6
characteristic impedance of a medium
whave impedance for a travelling wave in a specific medium

No¢te 1 to entry: The characteristic impedance of a homogeneous isotropie®medium is given byfm;—sq-r—t—(—,a#&)
U

t =1

&

=

where
H| is the permeability of the homogeneous isotropic medium§, and

¢| is the permittivity of the homogeneous isotropic mediom.

[SOURCE IEC 60050-705:1995, 705-03+23, modified — the formula for characteristjc
inmpedance has been simplified.]

bmmercial, public and light-industrial location
dcation which exists as areas of the city centre, offices, public transport systems
(rpad/train/underground), and*modern business centres containing a concentration of offige
ayitomation equipment (RCsg, fax machines, photocopiers, telephones, etc.), and characterizgd
by the fact that equipment is directly connected to a low-voltage public mains network ¢r
c
a

3N.7
c
I

dnnected to a dedisated DC source which is intended to interface between the equipment
hd the low-voltage_mains network

EXAMPLE Examples of commercial, public or light-industrial locations are:
—| retail oltlets, for example shops, supermarkets;
—| buginess premises, for example offices, banks, hotels, data centers;

— | Jarkas of public entertainment, for example cinemas, public bars, dance halls;

— —_places of worship, Tor example temples, churches, mosques, synagogues,
— outdoor locations, for example petrol stations, car parks, amusement and sports centers;
— general public locations, for example park, amusement facilities, public offices;

— hospitals, educational institutions, for example schools, universities, colleges;

— public traffic area, railway stations, and public areas of an airport;

— light-industrial locations, for example workshops, laboratories, service centers.

Note 1 to entry: The connection between location and electromagnetic environment is given in 3.1.15.

3.1.8

(electromagnetic) compatibility level

specified electromagnetic disturbance level used as a reference level for co-ordination in the
setting of emission and immunity limits
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Note 1 to entry: By convention, the compatibility level is chosen so that there is only a small probability that it will
be exceeded by the actual disturbance level. However, electromagnetic compatibility is achieved only if emission
and immunity levels are controlled such that, at each location, the disturbance level resulting from the cumulative

emissions is lower than the mmunity level for each device, equipment and system situated at this same location.

Note 2 to entry: The compatibility level may be phenomenon, time or location dependent.

[SOURCE: IEC 60050-161:1990, 161-03-10]

3.1.9
disturbance degree

stecmed and quantified intensity within a range of disturbance levels corresponding to
particular electromagnetic phenomenon encountered in the environment of interest

311.10

d{sturbance level

amount of magnitude of an electromagnetic disturbance, measured and,evaluated in
srecified way

311.11
eIrth port
cable port other than signal, control or power port, intended for connection to earth

3{1.12

electric field

constituent of an electromagnetic field which is characterized by the electric field strength
tggether with the electric flux density D

[SOURCE: IEC 60050-121:1998, 121-11-67]

0

ave been added to the definition.]

311.14

electromagnetic disturbance

any electramagnetic phenomenon which—may can degrade the performance of a devic
equipment or system, or adversely affect living or inert matter

Note{d to entry: An electromagnetic disturbance-may can be electromagnetic noise, an unwanted signal or

[SOURCE: IEC 60050-16131990, 161-01-07, modified — the terms "device" and "equipment"

a

E

311.13

electromagnetic compatibility

EMC

ability of a device, equipment or.system to function satisfactorily in its electromagnefjc
environment without introducing-intolerable electromagnetic disturbances to anything in that
environment

change in the propagation medium itself.

[SOURCE: IEC 60050-161:1990, 161-01-05]

3.1.15
electromagnetic environment
totality of electromagnetic phenomena existing at a given location

Note 1 to entry: In general, this totality is time-dependent and its description may need a statistical approach.

Note 2 to entry: It is very important not to confuse the electromagnetic environment and the location itself.

[SOURCE: IEC 60050-161:1990, 161-01-01, modified — a Note 2 to entry has been added.]
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3.
el

1.16
ectromagnetic field

field, determined by a set of four interrelated vector quantities, that characterizes, together
with the electric current density and the volumic electric charge, the electric and magnetic
conditions of a material medium or of vacuum

Note 1 to entry: The four interrelated vector quantities, which obey Maxwell Equations, are by convention:

the electric field strength, E,

the electric flux density, D,

fqr field

re
fr

3
h
H\V
1
2

the magnetic field strength, H,

the magnetic flux density, B.

OURCE: IEC 60050-121:1998, 121-11-61]

1.17

lectromagnetic) susceptibility

ability of a device, equipment or system to perform without degradation in the presence
 electromagnetic disturbance

te 1 to entry: Susceptibility is a lack of immunity.

OURCE: IEC 60050-161:1990, 161-01-21]

1.18

nclosure port
nysical boundary of the—apparatus equipment,through or on which electromagnetic field
ay impinge

1.19

gion where the angular distribution.of the electromagnetic field is independent of distand
pbm the antenna

te 1 to entry: When the antenna dimensions are smaller than the wavelength, then this region is defined
A/ 2m, , where d is the distance/fiom the antenna and 4 is the wavelength of the electromagnetic field.

1.20
gh voltage

in a general sense, the set of voltage levels in excess of low voltage

in a restrictive sense, the set of upper voltage levels used in power systems for bu
transmission of electricity

OURGE: IEC 60050-601:1985, 601-01-27]

S

e

0S

k

3.1.21
immunity (to a disturbance)
ability of a device, equipment or system to perform without degradation in the presence of an

el

ectromagnetic disturbance

[SOURCE: IEC 60050-161:1990, 161-01-20]

3.1.22

immunity level
maximum level of a given electromagnetic disturbance incident on a particular device,
equipment or system, for which it remains capable of operating at a required degree of
performance
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[SOURCE: IEC 60050-161:1990, 161-03-14]

3.1.23

industrial location

location characterized by a separate power network, supplied from a high- or medium-voltage
transformer, dedicated for the supply of the installation

EXAMPLE Metalworking, pulp and paper, chemical plants, car production, farm building, high-voltage (HV) areas
of airports.

N¢te T to entry: Industrial Tocations can generally be described by the existence of an installation with ong for
mpre of the following characteristics:

—| items of equipment installed and connected together and working simultaneously;

—| significant amount of electrical power is generated, transmitted and/or consumed;

—| frequent switching of heavy inductive or capacitive loads;

—| high currents and associated magnetic fields;

—| presence of industrial, high power scientific and medical (ISM) equipment (for example, ‘Welding machines).
The electromagnetic environment at an industrial location is predominantly produced by the equipment apd

inptallation present at the location. There are types of industrial locations wherg\8ome of the electromagnelic
pllenomena appear in a more severe degree than in other installations.

N¢te 2 to entry: Industrial locations can be further distinguished, for exampte into general, process, heavy fr
pqwer industrial locations.

Ne¢te 3 to entry: The connection between location and electromagnetis.efivironment is given in 3.1.15.

[OURCE: IEC 61000-6-2:2016, 3.7]

1.24

feed converter
¢lf-commutated electronic power convertep of all technologies, topologies, voltages and sizgs
hich is connected between the AC power supply network (lines) and usually a stiff DC side
urrent source or voltage source) and\which can convert electric power only in one directign
fom AC to DC) and limit harmonigc(current emissions of the converter and control the pow
gctor to be close to one

Sl

s ®

—h o~~~
=
\V
=

EXAMPLE A switch mode power supply with active power factor correction (PFC) circuit.

311.25
islanding
process whereby a power system is split into two or more islands

Note 1 to entrys.lslanding is either a deliberate emergency measure, or the result of automatic protection for
cqntrol action{ erthe result of human error.

—
0

OUREE: IEC 60050-603:1986, 603-04-31]

31126
ITU regions
the three geographic regions defined within the Radio Regulations are as follows:

Region 1: Europe, Africa, the Middle East west of the Persian Gulf including Iraq, the former
Soviet Union and Mongolia.

Region 2: The Americas, Greenland and some of the eastern Pacific Islands.

Region 3: Most of non-former-Soviet-Union Asia, east of and including Iran, and most of
Oceania.

[SOURCE: ITU Radio Regulations, Section |, 5.2 to 5.4, 2012]
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3.1.27
location (EMC)
position or site marked by distinguishing electromagnetic features

3.1.28
location class

set of locations having a common property related to the types and density of electrical and

electronic equipment in use, including installation conditions and external influences

Nate 1 to entry-  See Annex A

1.29
w voltage
vV

raw

ag¢cepted to be 1 000 V AC

—
[da)

OURCE: IEC 60050-601:1985, 601-01-26]

3]1.30

magnetic field

constituent of an electromagnetic field which is characterized by the magnetic field strength
tqgether with the magnetic flux density B

[SOURCE: IEC 60050-121:1998, 121-11-69]

311.31
maximum burst power
miaximum instantaneous power achieved during'a burst

3]1.32

medium voltage

Mv

any set of voltage levels lying between low and high voltage

No¢te 1 to entry: The term medium’ voltage is commonly used for distribution systems with voltages above 1
arld generally applied up to and including 52 kV (see IEC 62271-1:20067-10).

[SOURCE: IEC 60050=601:1985, 601-01-28, modified — the note has been replaced by th
clirrent note.]

311.33

near field
rggion whete the angular distribution of the electromagnetic field is dependent on the distang
frbm, the ‘antenna

set of voltage levels used for the distribution of electricity and whose upper limit is generally

H

\Y

e

e

Note 1 to entry: When the antenna dimensions are smaller than the wavelength, then this region is defined as

d < A2, where d is the distance from the antenna and 1 is the wavelength of the electromagnetic field.

3.1.34

port

particular interface of the specified—apparatus equipment with the external electromagnet
environment

SEE: Figure 1.

Note 1 to entry: In some cases different ports may be combined.

ic |
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3.1.35

power line telecommunications

PLT

use of existing in-building or network distribution power cabling as a metallic path for the
distribution of data

Note 1 to entry: Power line telecommunications is also known as broadband power line (BPL) and power line
communication (PLC).

3.1.36

P erport
port at which a conductor or cable carrying the primary electrical power needed for-ihe
operation (functioning) of-an—apparatus equipment or associated—apparatus equipment |s
connected to the-apparatus equipment

3]1.37

rgsidential location
Igcation which exists as an area of land designated for the construction of domestic dwellingp,
and is characterized by the fact that equipment is directly connected texa low-voltage publlic
mjains network or connected to a dedicated DC source which is intended to interface betwegn
tHe equipment and the low-voltage mains network

EXAMPLE Examples of residential locations are houses, apartments, and_farm buildings used for living.

N¢te 1 to entry: The function of a domestic dwelling is to provide\'a’place for one or more people to live.|A
dwelling can be a single, separate building (as in a detached house) ot a separate section of a larger building (ps
inJan apartment in an apartment block).

No¢te 2 to entry: The connection between location and electtémagnetic environment is given in 3.1.15.

[OURCE: IEC 61000-6-1:2016, 3.8]

3]1.38

signal port
port at which a conductor or cable dntended to carry signals is connected to the-apparatys
equipment

EXAMPLE Analogue inputs, outputs:and control lines, data busses, antennas, communication networks, etc.

3]1.39

short interruption
slidden reduction of\the voltage on all phases at a particular point of an electric supply system
b¢low a specified interruption threshold followed by its restoration after a brief interval

No¢te 1 to entfy:~Short interruptions are typically associated with switchgear operations related to the occurrenge
arld termination of short circuits on the system or on installations connected to it.

3]1.40
TN\system
power system that has one point directly earthed at the source, the exposed conductive parts
of the installation being connected to that point by protective conductors

Note 1 to entry: There are three types of TN systems: TN-S, TN-C and TN-C-S.

Note 2 to entry: A description of power systems is given in [IEC 60364-1.

3.1.41

unbalance factor

in a three-phase system, the degree of unbalance expressed by the ratio (in per cent)
between the r.m.s. values of the negative sequence (or the zero sequence) component and
the positive sequence component of voltage or current
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3.1.42
voltage change

variation of the r.m.s. or peak value between two consecutive levels sustained for definite but

unspecified durations

Note 1 to entry: Whether the r.m.s. or peak value is chosen depends upon the application, and which is used

should be specified.

[SOURCE: IEC 60050-161:1990, 161-08-01]

3]1.43

voltage dip

slidden reduction of the voltage at a particular point of an electricity supply system below
sxecified dip threshold followed by its recovery after a brief interval

N¢te 1 to entry: Typically, a dip is associated with the occurrence and termination of a shortiCircuit or oth
ejtreme current increase on the system or installations connected to it.

No¢te 2 to entry: A voltage dip is a two-dimensional electromagnetic disturbance, the level of which is determing

(e

y| both voltage and time (duration).

311.44

voltage fluctuation

s¢ries of changes of r.m.s. voltage evaluated as a single_value for each successive ha
period between zero-crossings of the source voltage

311.45

wjave impedance

fgr a sinusoidal electromagnetic wave, using complex notation, the quantity representing th
electric field at a point divided by the quantityx representing the magnetic field at the sani
point

[SOURCE: IEC 60050-705:1995, 705-03-22]

3]1.46

Smart Grid
intelligent grid
ectric power system thatutilizes information exchange and control technologies, distributg
cdmputing and associated-sensors and actuators, for purposes such as:

D

o| to integrate the-behaviour and actions of the network users and other stakeholders,

network .that can intelligently integrate the actions of all users connected to it
generatofs, consumers and those that do both — in order to efficiently deliver sustainabl
econemic and secure electricity supplies

—
N

QURCE: IEC 60050-617:2011, 617-04-13, modified — the second bullet point has begq

o | to efficiently deliver sustainable, economic and secure electricity supplies via an electricity

a

e

c

bdated ]

3.2 Abbreviated terms

AC alternating current

AlIC active infeed converter

AM amplitude modulation

AMN artificial mains network

ASD adjustable speed drive (also variable speed drive)
ATSC advanced television systems committee

AV average
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AVE audio-visual equipment

BPL broadband over power line

CATV communal antenna TV

CB citizen band

CDMA code division multiple access

CEPT Conférence Européenne des administrations des Postes et des
Télécommunications

uronaan - Confarancan of Daoctal And TAlacarama i~ leatione Adminictratianco

Edurepean-Gonference-ofRestal-andTFelecommunicationsAdministrations

CISPR Comité International Spécial des Perturbations Radioélectriques

International Special Committee on Radio Interference
MA constant modulus algorithm
T cordless telephony
T-2 cordless telephone, second generation

continuous wave

C

C

C

Cw

DC direct current

DCCs digital cross connect system

DCS digital cellular system

DECT digital enhanced cordless telecommunications
DIrX discontinuous transmission

DVB-T digital video broadcasting — terrestriaf
D\VD digital versatile disc

DMR digital video recorder

EAS electronics article surveillanGe

EPM electro-discharge machining

E|RP effective isotropic radiated power

EM electromagnetic

EMC electromagnetic-compatibility

EN Euro-Nernie;'European Standard
ERC Européan‘Radiocommunications Committee
ERMES European radio messaging system
ERP effective radiated power

EBD electrostatic discharge

E[rSI European Telecommunications Standardisation Institute
EU European Union

EOT equipment under test

FCC Federal Communications Commission
FDD frequency division duplex

FDMA frequency division multiple access
FHSS frequency hopping spread spectrum
FM frequency modulation

FOMA freedom of mobile multimedia access
FRS family radio service

FSK frequency shift keying

GMSK Gaussian minimum shift keying


https://iecnorm.com/api/?name=91c5217c67e63d680fd59d7233d94d28

IEC TR 61000-2-5:2017 RLV © IEC 2017 -21 —

GSM global system for mobile communications
HIPERLAN high performance radio local area network
HEMP high-altitude EM pulse
HPEM high power EM
HSPA high speed packet access
HVAC heating, ventilation and air conditioning
IEC International Electrotechnical Commission
iDEN integrated dispatch enhanced network
IHEE Institute of Electrical and Electronics Engineers
INIT international mobile telephone
I§DB-T integrated services digital broadcasting — terrestrial
I§M industrial, scientific and medical
1I§0 International Organization for Standardization
IME information technology equipment
MU International Telecommunications Union
JP Japan
LAN local area network
LCL longitudinal conversion loss
LF low frequency
LPRS low power radio service
LTE long term evolution
LTE-A long term evolution advanced
R
RI magnetic resonance, imaging (also nuclear magnetic resonance)
URS multi-user radio service
N neutral
NADC North American digital cellular
OﬁDM orthogonal frequency division multiplexing
PLC persohal computer
PLCC point of common coupling
PPC personal digital cellular
PPS power drive system (also known as an adjustable speed drive or variable speg
drive)
PE indication for protective conductor
PEN protective earth — neutral
PEP peak envelope power
PHS personal handy phone system
PK peak
PLC power line communications
PLT power line telecommunications
PMR public mobile radio
POCSAG Post office code standard advisory group
PoE ports of entry
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POS point of sale

PSD power spectral density

PSTN public switched telephone network
PV photovoltaic

PVR personal video recorder

PWM pulse width modulated

RADAR Radio Detection And Ranging
REIN repetitive electrical impulse noise
RF radio frequency

RFID radio frequency identification
r.m.s. root mean square

RITTT road traffic and transport telematics
SHF super high frequency

SHINE single high intensity noise event
SRD short range device

SNR signal to noise ratio

SEB single side band

TPD time domain division

TPMA time domain multiple access
TETRA terrestrial trunked radio

THD total harmonic distortion

TN-C T means direct connection of one pole to earth,

N means direct electrical connection of the equipment to the earthed poipt
of the power distribution system (in AC systems, the earthed point pf
the power distribution system is normally the neutral point or, if |a
neutral pointis not available, a phase conductor);

C means\the neutral and protective functions are combined in a single
conduetor.

TN-S T means direct connection of one pole to earth,

N means direct electrical connection of the equipment to the earthed poipt
of the power distribution system (in AC systems, the earthed point pf
the power distribution system is normally the neutral point or, if |a
neutral point is not available, a phase conductor),

S means the neutral and protective functions are separate conductors.

TV television

UHE ultra high frequency

UK United Kingdom

UMTS Universal Mobile Telecommunications System
UPCS Unlicensed Personal Communications Services
UPS uninterruptable power system

us United States of America

UTP unscreened twisted pair

uv ultra violet

UwB ultra wide band

VCR

video cassette recorder
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VDU video display unit

VHF very high frequency

WMTS wireless medical telemetry service
WLAN wireless local area network

4 User's guide for this document

4.1 Approach

Classification of the electromagnetic environment is based on the classification or
description of the electromagnetic phenomena prevailing at typical locations, not on €xistin
tdst specifications. However, given a choice among equal possibilities, harmonization wi
existing test specifications (if appropriate) will simplify the situation and promote easi
agceptance of the recommendations. The definition of electromagnetic environment in 3.1.1

dpcument to quantify the phenomena contributing to the electromagnetic environment and it

dpcument to describe the environment, as it is reserved for specifying\immunity test levels
other IEC publications.

Thus, the concept and term of electromagnetic phenomenon is\the starting point for definin
tHe environment and selecting disturbance degrees in a classification document. Clauses 5,
and 7 of this document are the first step of the process. Thtee basic categories of phenomer

discharge. In the first stage, attributes of the phehomena (amplitudes, waveforms, sourd
impedance, frequency of occurrence, etc.) are defined generically, and the expected range
disturbance degrees established. Then, in the se€ond stage, one single value from that rang
has been identified as most representative yvaliie for each phenomenon at a specific class
location and set forth as the compatibility leyel for that location class.

The process is illustrated in Figure 1, showing how two sets of tables are used: a set of inp
tgbles that are phenomena-oriented‘and establish a range of disturbance degrees for a givd
phenomenon, and a set of outputtables that are location-oriented and propose a table f
each class, with one value of compatibility level for each of the phenomena identified in tH
s¢t of input tables.

rgfers to “electromagnetic phenomena”. The term "disturbance degree" (3.1.9))is used in thjs

independent of any consideration of test levels. The term “severity leyél® is not used in thjs

have been identified: low-frequency phenomena, high-frequency phenomena and electrostatj
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INPUT OUTPUT
TABLES > TABLES
Phenomena oriented Location oriented

LF — » Conducted Specification of one value per
v phenomenon and

interface port, with one
. table for each location class
Radiated
- >

Classification according to
the disturbance degrees,
with one table for each phenomenon:

HF

A = Controlled environment

3= Natural environment

X = Harsh environment

Phenomenon abc Location class xyz
Disturbance Attributes Disturbance Attributes
degree degree
A B C A B C
_— >

EC

Figure 1 — Schematic of the two-step approach used for
classification with phenomenon-oriented input tables and
location-oriented output tables

Electromagnetic disturbances impinge on equipment by radiation or by conduction. A useful
concept is to consider a set of ports, as shown in Figure 2, through which the disturbances
enter (or exit) the equipment under consideration. The nature and degree of disturbing
phenomena depends on the type of port, so that the tables in this document will take this into
consideration. Electromagnetic radiated disturbances impinge on equipment from distant or
close sources, hence the propagation and coupling can be governed by far-field or by near-
field characteristics. Radiated disturbances that couple into the conductors connected to the
equipment, but outside the equipment enclosure, become conducted disturbances. These are
addressed under the various phenomena listed under conducted disturbances. The enclosure
port shown in Figure 2 concerns only the radiated disturbances that enter the equipment
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through its envelope (either an actual barrier such as a shield, metallic cabinet, etc., or a
physical barrier with no electromagnetic impact, such as a plastic housing).

The equipment shown in Figure 2 is a finished product with an intrinsic function for final use.

— The enclosure port is the physical boundary of the—apparatus equipment, which
electromagnetic fields may radiate through or impinge upon. The equipment case is
normally considered the enclosure port.

— The signal port is the point where a cable carrying signals to or from the equipment or
\ d
Yy

contrallina—thae nt can ha nnnnr\ni-r\rl Examnla Hlo TIANIa) ataloante I
A2 LI =

Tt COTT

u|||.|vn|||v e uu|u||u|||u|u. CoOTrT T COUTIT o CToUT |_1\u|||y|uu ae |||yu||.:uu|.y

lines, telecom lines, antenna cables, wired network lines, etc.

—| The earth port is the point where a cable-connection—otherthan—a-signal-orpowerpoit;

intended for connection to earth for functional or safety purposes can be connected.

—| The power port is the point where a conductor or cable is connected to the) equipmept
carrying the electrical power (AC or DC) needed for operation. The power¢0drt can be both
input or output power port.

The significance of differentiating ports for conducted disturbances reflects the different typg
ol phenomena that can occur in power systems versus communication'systems, as well as tH
importance of earthing practices for each of the systems, as earth often serves as a refereng
fgr the equipment. For the purposes of this classification, the\signal and control ports a
considered similar and are therefore combined into the signal port. Users need to recogni
tHat the values shown correspond to disturbances measured between the conductors of tH
specific systems, in what is described as a differential mode, a common mode or §
asymmetrical mode.

SO DOD®DOD®n

Enclosureort

AC power port Signal port

EQUIPMENT

DC power port Earth port

IEC

Figure-2.= Ports of entry (POEs) of electromagnetic disturbances
into equipment

The final classification of environments into location classes and corresponding compatibility
lgvels is«discussed in Clause 8, with specific examples of location classes given in the tablgs
of Anpex A. In that respect three location classes have been identified in this document (sgqe
Flgure~ 7). The attributes of these location classes are based on the significapt
e r"rmmngnp’rir‘ characteristics of a location rather than npnnranhlr‘nl ar structural aspects.
The location labels of the final classification imply specmc definition of S|gn|f|cant
electromagnetic attributes. Classes of locations other than those listed in Annex A may be
identified and added to the set as the need arises.

It should be noted that this classification is based on environment data collected up to-2046
2015. The disturbance degrees shown in Annex A are offered as examples of compatibility
levels for the guidance of product committees, not as immunity requirements. Those values
are affected by uncertainties, and they may not cover extreme environments.



https://iecnorm.com/api/?name=91c5217c67e63d680fd59d7233d94d28

- 26 - |IEC TR 61000-2-5:2017 RLV © IEC 2017

4.2 Rationale for classification system

The purpose of a classification system is to identify a limited set of parameters and
associated values which may be chosen when identifying performance requirements. The
purpose of such a system is primarily economic, in that it limits the number of variations in the
number of types of equipment which a manufacturer may produce. It also identifies the need
(if any) for appropriate interfaces.

The classification system proposed is rather exhaustive, and shows numerous
clestromaaneticpheromena- . il , . )

all be tested against all these phenomena, but that a limited set of them may be chosgn
agcording to the environment of concern and inherent characteristics of the item.

3 Electromagnetic environment phenomena

4

The electromagnetic environment in which electrical and electronic items ‘are expected fo
operate without interference is very complex. For the purpose of this classification, thrge
categories of electromagnetic environment phenomena have been defined to describe 4§
disturbances:

electrostatic discharge (ESD) phenomena (conducted and radiated);
—| low-frequency phenomena (conducted and radiated, from any source except ESD);
—| high-frequency phenomena (conducted and radiated, from-any source except ESD).

nis distinction is necessary in order to recognize thatcelectromagnetic disturbances occur |n
particular medium. Formally, when dealing with’ the electromagnetic environment, the
pvelength A of the considered disturbance is thesgauge for “long or large” and for “short or

all’. An item is small or a line is shortyif*the wavelength is much greater than ifs
mensions. Consequently, in that situation therfrequency is low, as the frequency is inverse]y
oportional to wavelength. An item is largeor a line is long if the wavelength is much smaller
an its dimensions. However, in the context of the present document and in accordance with
e IEC EMC approach, the term low.frequency applies to frequencies up to and including
kHz; the term high frequency applies to frequencies above 9 kHz.

©O=xT=T AN S O o

ectromagnetic radiation in different locations may be a result of intentional or unintentionpl
diators and may include- €lectromagnetic fields on frequencies from 0 Hz (static fields) fo
D0 GHz. Electromagnetic,fields can be radiated from distant or close sources, hence the
opagation and coupling can be governed by far-field or by near-field characteristics. The
e
n

T B I m

rgsulting field strengthat a location is typically controlled by the radiated power, the distand
from the radiator.'and coupling effectiveness. The frequency is also an important factor
ofder to describe-electromagnetic fields at a location.

Rpdiated (disturbances occur in the medium surrounding the equipment, while conductgd
disturbances occur in various metallic media. The concept of ports as shown in Figure P,
through’ which disturbances have an impact on the item, allows a distinction among the
fdllewing various media:

—_

enclosure;

N

AC power mains;

A oW

)
)
) DC power mains;
) signal lines;

)

a

interface between items and earth or reference.

The source, the coupling and the propagation characteristics depend on the type of medium.
The final tables of Annex A show the compatibility levels for various location classes, and are
structured along this concept of corresponding ports.


https://iecnorm.com/api/?name=91c5217c67e63d680fd59d7233d94d28

IEC TR 61000-2-5:2017 RLV © IEC 2017 —-27 —

4.4 Relationship of disturbance levels to CISPR limits

In general compatibility levels are used as reference for coordination in the setting of

emission limits and immunity levels (see also IEC TR 61000-1-1). The disturbance leve
given in this document should be used to determine the compatibility levels.

Is

Emissions from equipment (or from a system made of items of equipment) should be set in
such a way that together with appropriate immunity levels of other items of equipment
electromagnetic compatibility is achieved. The easiest approach would be to set the emission
limits lower than the immunity levels, placing a margin between limits and levels which takes

into account, for example, tolerances in the hardware properties of the items of equipmer
pptential coupling mechanisms between items of equipment and statistical considerations.

Hence, setting emission limits in this way predominantly aims at the achieyement

emission limits as for the specification of CISPR limits a different approach is @applied.

CISPR limits are developed for protection of radio communications. THey take into accou
aspects such as field strength signals needed for radio receptign\-or typical protectid
distances between radio receivers and potential interference sources\(typically 10 m or 30 m
They do not take into account the situation in very close proximijty of disturbance sources (3
tHis is not a typical situation for reliable radio reception) or itnmunity issues as the CIS

emission limits are normally far below (several magnitudeg),typical immunity levels. In th
rgspect, emission limits derived from the disturbance level§/0f this document and CISPR limi
are not always correlated with each other. Consequently, the disturbance levels of th
dpcument are in most cases not appropriate to derive GISPR limits.

NPTE More detailed information about determining CISPR\emission limits are given in CISPR TR 16-4-4.

4|5 Simplification of the electromagnetic.environment database

tlis neither possible nor absolutely necessary to describe completely an electromagne
environment. Consequently, any description is limited to certain properties of th
enpvironment. The first step of @@description should be the selection of appropria
electromagnetic properties corresponding to the various phenomena that can crea
electromagnetic disturbances. Table 1 lists these phenomena. In this document, the bounda
be¢tween low frequency and chigh frequency is generally understood as being 9 kHz; howeve
when addressing a type of disturbance prevailing in one frequency range with a small overlg
into the other range, the boundary might be slightly shifted to keep the phenomenon with
one descriptive range.

h appropriate. selection is only valid if its purpose is also specified. Considering the mar
bssible coupling mechanisms between an item and its electromagnetic environment,
pcomes @pparent that, in order to accurately assess the necessary level of immunity for an
m, mere information than is available about the environment would be needed. Accuracy
electromagnetic environment descriptions is necessarily limited, as follows:

To >

—

electromagnetic compatibility. Such types of emission limits are not related) to CISPR

ty

Df

STTT< DO ®m O

available;

— some aspects of the environment are disregarded because a classification system taking

them into account would become too complex;

— a statistical approach may be necessary, in order to consider only those events for which

the occurrence is likely.

