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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-1: Generic standards —
Immunity standard for residential,

——————commercialandlight-industrial environments———
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of ¢E€’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordahce with conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expresS,as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical' committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for intérnational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

ansparently to the maximum extent possibleNin their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat|
he latter.

FC itself does not provide any attestation® of conformity. Independent certification bodies provide confo
ssessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible fof

services carried out by independent certification bodies.

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

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any_fiature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn“to the Normative references cited in this publication. Use of the referenced publicatio
dispensable/or the correct application of this publication.

ttention“is-drawn to the possibility that some of the elements of this IEC Publication may be the subij¢
atentrights. IEC shall not be held responsible for identifying any or all such patent rights.

sing
mote
. To
ons,
“IEC
sted
non-
sely
4 by

onal
n all

onal
IEC
any

h order to promote international uniformity, IEC (National Committees undertake to apply IEC Publications
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61000-6-1 has been prepared by IEC technical committee 77:
Electromagnetic compatibility.

This third edition cancels and replaces the second edition published in 2005. This edition

con

stitutes a technical revision.

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

a)
b)

c)
d)

e)
f)
g)
h)

improvement of the environmental description;

bxtension of the frequency range for the radio-frequency electromagnetic field
according to IEC 61000-4-3;

bmended test levels at particular frequencies for the radio-frequency electromagnetic 1
est according to IEC 61000-4-3;

change of the repetition frequency for the fast transients immunity \test according
EC 61000-4-4;

ntroduction of requirements according to IEC 61000-4-34;
revision of the test levels;

consideration of measurement uncertainty;

hddition of Annex A.

Thel text of this standard is based on the following documents:

Full
voti

FDIS Report on voting
77/520/FDIS 77/522/RVD

information on the voting for the approval of this standard can be found in the repor
hg indicated in the above table.

Thig publication has been drafted“in accordance with the ISO/IEC Directives, Part 2.

A li

5t of all parts in the IEC 61000 series, published under the general title Electromagn

compatibility (EMC), can be found on the IEC website.

Thel committee has decided that the contents of this publication will remain unchanged

the

test

ield

y to

L on

etic

intil

stability date. indicated on the IEC website under "http://webstore.iec.ch" in the data
related to thepecific publication. At this date, the publication will be

reconfirmed,

vithdrawn,

replaced by a revised edition, or

amended.

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 publication using a colour printer.
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INTRODUCTION

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

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment

Par

Par

Par

Par

Par

Eac

or as Technical Specifications or Technical Reports, some of which have already

pub
sec

Description of the environment
Classification of the environment
Compatibility levels

t 3: Limits

Emission limits

mmunity limits (insofar as they do not fall under the responsibility of the prod
committees)

t 4: Testing and measurement techniques

Measurement techniques

lesting techniques
t 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

[ 6: Generic standards

t 9: Miscellaneous

h part is further subdivided into several parts, published either as International StandsI

ished as sections.)Others will be published with the part number followed by a dash a
bnd number identifying the subdivision (example: IEC 61000-6-1).

uct

rds

een

da
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-1: Generic standards —
Immunity standard for residential,
commercial and light-industrial environments

1 Seana and ~lhio o
O COPC—TTTooOoTT

Thig part of IEC 61000 for EMC immunity requirements applies to electrical and <lettrpnic
apppratus equipment intended for use in residential, commercial, public and light-indusitrial
environments locations. Immunity requirements in the frequency range 0 Hz t0.400 GHz|are
covered. No tests need to be performed at frequencies where no requirements |are specified.

Thig generic EMC immunity standard is applicable if no relevant dedicated-product or product-
famjly EMC immunity standard exists.

T

B H

D
b ®

[\
P

Thig standard applies to electrical and electronic equipfnent intended to be operated in

e [esidential locations, as defined in 3.8, both idoor and outdoor,

e fommercial, public and light industrial loeations, as defined in 3.9, both indoor |and
butdoor.

Thig standard applies also to-apparatus equipment which is battery operated or is powered by
a non-public, but non-industrial, low- voltage power distribution system if this—appargtus
equjpment is intended to be used. inythe locations-desecribed-below defined in 3.8 or 3.9.

Fhe—object—of This standard—is—te defines the immunity test requirements for—apparatus
equipment specified in the scope in relation to continuous and transient, conducted and
radiated disturbances, including electrostatic discharges.

The immunity requirements have been selected to ensure an adequate level of immunity for
apparatus—at equipment operating within residential, commercial, public and light-industrial
locations. The levels do not, however, cover extreme cases, which may occur at any location,
but with an extremely low probability of occurrence. Not all disturbance phenomena have
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been included for testing purposes in this standard, but only those considered as relevant for
the equipment covered by this standard. These test requirements represent essential
electromagnetic compatibility immunity requirements. They are specified for each port
considered.

NOTE 1 Information on other disturbance phenomena is given in IEC TR 61000-4-1.

NOTE 2 Safety considerations are not covered by this standard.

NO 3 In special cases, situations will arise where the levels of disturbances may exceed the tesf l¢vels
spedified in this standard, for example where a hand-held transmitter is used in proximity to—anr—appafatus
equipment. In these instances, special mitigation measures may have to be employed.

2 |Normative references

Thel| following documents, in whole or in part, are normatively referenced in_this document jand
are |indispensable for its application. For dated references, only the edition cited applies.|For
undpted references, the Ilatest edition of the referenced document (including |any
amgndments) applies.

IEC|60050-161, International Electrotechnical Vocabulary \=) Part 161: Electromagnetic
compatibility (available at: www.electropedia.org)

IEC|61000-4-2:2008, Electromagnetic compatibility’(EMC) - Part 4-2: Testing |and
measurement techniques — Electrostatic dischargedmmunity test

IEC|61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing land
megsurement techniques — Radiated, radiosfrequency, electromagnetic field immunity |test
IEC|61000-4-3:2006/AMD1:2007
IEC|61000-4-3:2006/AMD2:2010

IEC|61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing lJand
megsurement techniques — Electrical fast transient/burst immunity test

IEC|61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing lJand
measurement techniques.—Surge immunity test

IEC|61000-4-6:2013{ Electromagnetic compatibility (EMC) - Part 4-6: Testing |and
measurement teehniques — Immunity to conducted disturbances, induced by radio-frequgncy
fields

IEC|61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing lJand
measurement techniques — Power frequency magnetic field immunity test

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

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) — Part 4-20: Testing and
measurement techniques — Emission and immunity testing in transverse electromagnetic
(TEM) waveguides

IEC 61000-4-21:2011, Electromagnetic compatibility (EMC) - Part 4-21: Testing and
measurement techniques — Reverberation chamber test methods
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IEC 61000-4-22:2010, Electromagnetic compatibility (EMC) - Part 4-22: Testing and
measurement techniques — Radiated emissions and immunity measurements in fully anechoic
rooms (FARS)

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) - Part 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with mains current more than 16 A per phase

IEC 61000-4-34:2005/AMD1:2009

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in IEC 60050-161 as well
as the following apply.

NOTE Additional definitions related to EMC and to relevant phenomena are giyven)in other IEC and CISPR
publications.

3.1
port
parficular interface of the-specified-apparatus equipment which couples this equipment with or
is irffluenced by the external electromagnetic environment{see-Figure—H)

Notel 1 to entry: lr—some-cases—differentports—may-becaffpired- Examples of ports of interest are shoWn in
Figufe 1. The enclosure port is the physical boundary aof\ tfre equipment (e.g. enclosure). The enclosure|port
provldes for radiated and electrostatic discharge (ESD)‘energy transfer, whereas the other ports provid¢ for
conducted energy transfer, either by direct injection or by Wwiduction.

Enclosureport
Sighal—port AC-powerport
foosonins
DG powerport
IEC 457/05
AC power port Enclosure port Signal/control port
EQUIPMENT
DC power port IEC

Eigure 1 —Examaple of Fquipment ports

3.2
enclosure port

physical boundary of the—apparatus equipment through which electromagnetic fields may
radiate-through or on which they may impinge-en
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3.3

signal/control port

port at which a conductor or cable intended to carry signals is connected to the-apparatus
equipment

NOTE EXAMPLE Analog inputs, outputs and control lines; data buses; communication networks, etc.

3.4
power port
port at which a conductor or cable, carrying the—primary electrical input/output power needed

for the operation (functlonlng)—ef—an—appamws—er;asseekafeed—appa#a%us is connected to the
apppratus equipment

3.5
public mains network
elegtricity lines to which all categories of consumers have access and which ate operated by
an lelectrical power supply and/or distribution organization for the purpos€ of supplying
elegtrical energy

3.6
long distance lines
linep connected to a signal/control port and which inside a building-are is longer than 30 m, or
which leaves the building (including-tines-ef-outdoorinstallatiofs)a line installed outdoors)

3.7
low|voltage
voltage having a value below a conventionally adopted, imit

Notel 1 to entry: Low voltage is typically considered as g setof voltage levels used for the distribution of electficity
and whose upper limit is generally accepted to be 1 000 YAAC or 1 500 V DC.

[SOURCE: IEC 60050-151:2001, 151-15-08]

3.8
residential location
locgtion which exists as an areaiof land designated for the construction of domestic dwellings,
and| is characterized by the.fact that equipment is directly connected to a low-voltage pyblic
maihs network or connectéd to a dedicated DC source which is intended to interface between
the equipment and the lQw-voltage mains network

EXAMPLE Examples (©f fesidential locations are: houses, apartments, farm buildings used for living.
Notegl 1 to entry: ~The function of a domestic dwelling is to provide a place for one or more people to|live.
A dwelling canbg{a single, separate building (as in a detached house) or a separate section of a larger building (as
in arl apartment _in an apartment block).

Notel 2 to'eptry: The connection between location and electromagnetic environment is given in 3.11.

3.9
commercial, public and light-industrial location

location exemplified by areas of the city centre, offices, public transport systems
(road/train/underground), and modern business centres containing a concentration of office
automation equipment (PCs, fax machines, photocopiers, telephones, etc.), and characterized
by the fact that equipment is directly connected to a low-voltage public mains network or
connected to a dedicated DC source which is intended to interface between the equipment
and the low-voltage mains network

EXAMPLE Examples of commercial, public or light-industrial locations are:
» retail outlets, for example shops, supermarkets;
* business premises, for example offices, banks, hotels, data centres;

« areas of public entertainment, for example cinemas, public bars, dance halls;
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» places of worship, for example temples, churches, mosques, synagogues;

* outdoor locations, for example petrol stations, car parks, amusement and sports centres;
» general public locations, for example parks, 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 centres.

Note 1 to entry: The connection between location and electromagnetic environment is given in 3.11.

3.10

DC gdistributionnetwerk
locdl DC electricity supply network in the infrastructure of a certain site or building intended
for flexible use by one or more different types of equipment and ensuring continuoys.pgwer
supply independently from the conditions of the public mains network

Notel 1 to entry: Connection to a remote local battery is not regarded as a DC distribution nétwWotk, if such g link
comprises only power supply for a single piece of equipment.

3.11
elegtromagnetic environment
totality of electromagnetic phenomena existing at a given location

Notel 1 to entry: In general, the electromagnetic environment is time-depgndent and its description may nefed a
statigtical approach.

Notel 2 to entry: It is very important not to confuse the electromagpnetie’environment and the location itself.

[SOJURCE: IEC 60050-161:1990, 161-01-01, modifiedv~ Note 2 to entry has been added.]

H

Performance criteria

A functional description, and a definition of the equipment under test's (EUT) spefific
performance criteria; \during or as a consequence of-the—EMGC immunity testing, shall be
proyided by the manufacturer and noted in the test report—based-en. They shall be consisftent
witH one of the following general criteria for each test as specified in Table 1 to Table 4:

a) Performance criterion A: The-apparatus EUT shall continue to operate as intended dufring
and dfter the test. No degradation of performance or loss of function is allowed below a
performance level speC|f|ed by the manufacturer when the—aeparafeus EUT is used as
ntended. ; ; . e If
the-minimum performance Ieveler—the—permrse#ere—perfermanee—tees is not speC|f|ed by the
manufacturer,—either—of-these this may be derived from the product description and
documentation and what the user may reasonably expect from the-apparatus equipment if
used as intended.

| b) Performance criterion B: The-apparatus EUT shall continue to operate as intended after
the test. No degradation of performance or loss of function is allowed below a
| performance level specified by the manufacturer, when the-apparatus EUT is used as
intended. The performance level may be replaced by a permissible loss of performance.
| However, during the test degradation of performance is allowed but no change of actual
operating state or stored data is allowed. If the minimum performance level or the
permissible performance loss is not specified by the manufacturer, either of these may be
derived from the product description and documentation and what the user may
| reasonably expect from the-apparatus equipment if used as intended.
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c) Performance criterion C: Temporary loss of function is allowed during the test, provided |
the function is self-recoverable or can be restored by the operation of the controls.

If, as a result of the application of the tests defined in this standard, the EUT becomes
dangerous or unsafe, it shall be deemed to have failed the test.

5 Conditions during testing

The equipment under test (EUT) shall be tested in the expected most susceptible operating
mode, for example identified by performing limited pre-tests. This mode shall be consistent
with normal applications. The configuration of the test sample shall be varied to achieve
maximum susceptibility consistent with typical applications and installation practice:” [The
configuration and mode of operation during the tests shall be precisely noted ifithe Jtest
report.

If the—apparatus equipment is part of a system, or can be connected to auxiiary—appargtus
equjpment, the—apparatus equipment shall be tested while connected to the minimum
representative configuration of auxiliary-apparatus equipment necessary-to exercise the pjrts
in-atsimilar-manner-to-that deseribedinCISPR-22. Auxiliary equipmeffymay be simulated.

In fases where a manufacturer's specification requires external protection deviceg or
megsures which are clearly specified in the user's manudl,~the test requirements of |this
standard shall be applied with the external protection devices*or measures in place.

If the—apparatus equipment has a large number of similar ports or ports with many similar
conhections, a sufficient number shall be\selected to simulate actual operating conditions jand
to gnsure that all the different types of;termination are covered. Justification for the selegtion
of the tested ports shall be included-n‘the test report.

Thel tests shall be carried out-at-one single set of parameters within the operating rangep of
temperature, humidity and-atmospheric pressure specified for the product and at the rated
supply voltage, unless otherwise indicated in the basic standard.

6 |Product docamentation

If the manufacturer is using his own specification for an acceptable level of EMC performgnce
or degradation of EMC performance during or after the testing required by this standard, [this
fact|shatl be stated in the user documentation. This specification itself shall be made available
upoph. fequest.

7 Applicability

The application of tests for evaluation of immunity depends on the particular—apparatus
equipment, its configuration, its ports, its technology and its operating conditions.

Tests shall be applied to the relevant ports of the-apparatus equipment according to Table 1
to Table 4. Tests shall only be carried out where the relevant ports exist.

It may be determined from consideration of the electrical characteristics and usage of
particular—apparatus equipment that some of the tests are inappropriate and therefore
unnecessary. In such a case,-it-isrequired-that the decision and justification not to test shall
be recorded in the test report.
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8 Measurement uncertainty

Where guidance for the assessment of the instrumentation uncertainty of an immunity test is

specified in IEC TR 61000-1-6 or in the corresponding basic standard, this should
followed.

9 Immunity test requirements

be

The immunity test requirements for-apparatus equipment covered by this standard are given

on a-pertby-portbasis———————
Tests shall be conducted in a well-defined and reproducible manner.

Thel| tests shall be carried out individually as single tests—in—segquence. The tests may

be

performed in any order. Identical units may be used for testing in parallel, and this informajtion

shall be recorded in the test report.

The| description of the test, relevant generator, appropriate methods) and the set-up td
usef are given in basic standards, which are referred to in Table 1"o-Table 4.

The| contents of these basic standards are not repeated{hete, however modifications
addjtional information needed for the practical application”of the tests are given in
standard.

be

or
this
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Annex A
(informative)

Guidance for product committees

According to IEC Guide 107 generic immunity standards specify a set of requirements, test
procedures and generalized performance criteria applicable to such products or systems
intended to be operated at locations having the respective electromagnetic environment. The
normative part of this document defines a minimum set of immunity requirements for
equipment operating at locations in residential, commercial, and light-industrial environments.

How
the

sett

The]

thoq
this

casgs. EMC committees should provide advice and support to the productgq

ever, there are electromagnetic phenomena which are expected to occur or i%?_feas
future which might be relevant for some products or product families or ﬁi.rqw?mr ereg
ittee
ng of corresponding immunity levels. (1/

-

purpose of Annex A is to indicate tests which might be relevant for @c’:h future situat

e tests and test levels given in Table A.1. As these tests are formally reference
standard they are not needed for demonstrating compliance @h his standard.

or fpr some products or product families. The product committees éﬁ@'equested to consg

ons
ider
din
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Table A.1 — Immunity tests and test levels to be considered in future
or for particular product families

Electromagnetic Basic standard Test levels Remarks
phenomenon according to basic
standard
Should be considered for equipment
which is likely exposed to oscillatory
transients, induced in low-voltage cables
Ring wave IEC 61000-4-12 2 due to the switching of electrical networks
and reactive loads, faults and insulation
broakdown-of-powersupply-circuits—or
lightning. \\
Hafmonics/ Should be considered for equip@!
intgrharmonics/ IEC 61000-4-13 2 which contains phase-controls orhother
sigpalling zero-crossing detection tec]\#aues.
Should be considered fi Quipment
which is likely exposp{t disturbances
(for example in case,of long cabling)
typically generated.by
— the pow tribution system, with|its
Coinmon mode fund | frequency, significant
corducted har, a&Ncs and interharmonics;
disjurbances below IEC 61000-4-16 2 ; ;
— er electronic equipment (e.g.
15¢ kHz éxer convertors), which may injegt
NMisturbances into the ground
5\ conductors and earthing system
Q (through stray capacitance or filter§),
Q or generate disturbances in signal
Q and control lines by induction.
§ Should be considered for equipment in
@5\ industrial plants being exposed to
Slow damped repetitive oscillatory transients generatpd
osdillatory wave IEC 61000-4-18 \'\(\ 2 by switching transients and the injectioh
$ of impulsive currents in power systems
X (networks and electrical equipment).
W) Should be considered for equipment
Differential mode \O sensitive to AC power supply
corjducted IEC 61000 3 disturbances in the frequency range 2 kHz
disfurbances below N to 150 kHz, generated for example b
N\ Az, g ed ple by
15(Q kHz C)\ power line communication (PLC) systems
. or power electronic equipment.
Volkage dips, short @ Should be considered for equipment
intgrruptions and -O sensitive to these phenomena.
volfjage variations (_) IEC 61000-4-29 2
on PC input power
porgs
> Should be considered for equipment
é sensitive to AC power supply
Brdad @ IEC 61000-4-31 2 disturbances in the frequency range
dis u@aces above 150 kHz, generated for example|by

broadband-communication-svsteis.
J

operating on mains.

@ This basic standard is currently under development.
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-1: Generic standards —
Immunity standard for residential,

————commercial-and-light-industrial-environments
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of (E€’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expres§,7as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical' committee has representation frof
terested IEC National Committees.

=0 1 QO < © = 7 = Q

FC Publications have the form of recommendations for intérnational use and are accepted by IEC Nat|
ommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for|
isinterpretation by any end user.

_T100 —

h order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
ansparently to the maximum extent possibleins their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
he latter.

—~ y —~+ —

IEC itself does not provide any attestation® of conformity. Independent certification bodies provide confo
gssessment services and, in some argas, access to IEC marks of conformity. IEC is not responsible fof
lervices carried out by independent, certification bodies.

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

o liability shall attach to IEC.or its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any_fature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawh“to the Normative references cited in this publication. Use of the referenced publicatio
dispensabléefor the correct application of this publication.

=X T O 0 3 =Z T O

ttention“is-drawn to the possibility that some of the elements of this IEC Publication may be the subje]
atentrights. IEC shall not be held responsible for identifying any or all such patent rights.

o i ~3

sing
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Intefnational Standard IEC 61000-6-1 has been prepared by IEC technical committee
Electromagnetic compatibility.

77:

This third edition cancels and replaces the second edition published in 2005. This edition
constitutes a technical revision.

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

a) improvement of the environmental description;

b) extension of the frequency range for the radio-frequency electromagnetic field test

according to IEC 61000-4-3;
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c) amended test levels at particular frequencies for the radio-frequency electromagnetic field
test according to IEC 61000-4-3;

d) change of the repetition frequency for the fast transients immunity test according to
IEC 61000-4-4;

e) introduction of requirements according to IEC 61000-4-34;
f) revision of the test levels;

g) consideration of measurement uncertainty;

h) addition of Annex A.

Thel text of this standard is based on the following documents:

FDIS Report on voting
77/520/FDIS 77/522/RVD

Fulllinformation on the voting for the approval of this standard can be found in the reporf on
voting indicated in the above table.

Thig publication has been drafted in accordance with the ISO/IEC;Directives, Part 2.

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

Thel committee has decided that the contents of this publication will remain unchanged Until
the |stability date indicated on the IEC website_tnder "http://webstore.iec.ch" in the data
relafted to the specific publication. At this date thie publication will be
e feconfirmed,

e Withdrawn,

e feplaced by a revised edition, or

e Amended.
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INTRODUCTION

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

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment

Par

Par

Par

Par

Par

Eac

or as Technical Specifications or Technical Reports, some of which have already

pub
sec

Description of the environment
Classification of the environment
Compatibility levels

t 3: Limits

Emission limits

mmunity limits (insofar as they do not fall under the responsibility of the prod
committees)

t 4: Testing and measurement techniques

Measurement techniques

lesting techniques
t 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

[ 6: Generic standards

t 9: Miscellaneous

h part is further subdivided into several parts, published either as International StandsI

ished as sections.)Others will be published with the part number followed by a dash a
bnd number identifying the subdivision (example: IEC 61000-6-1).

uct

rds

een

da


https://iecnorm.com/api/?name=8918f35d9822049d57eb638ae48f42b3

-6- IEC 61000-6-1:2016 © IEC 2016

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-1: Generic standards —
Immunity standard for residential,
commercial and light-industrial environments

1 Seana
o COopPT

Thig part of IEC 61000 for EMC immunity requirements applies to electrical and <lettrpnic
equjpment intended for use in residential, commercial, public and light-industrighlocatipns.
Immunity requirements in the frequency range 0 Hz to 400 GHz are covered. No.tests need to
be performed at frequencies where no requirements are specified.

Thig generic EMC immunity standard is applicable if no relevant dedicated-product or product-
famjly EMC immunity standard exists.

Thig standard applies to electrical and electronic equipment intended to be operated in

e f[esidential locations, as defined in 3.8, both indoor and outdoor,

e fommercial, public and light industrial locations, as’ defined in 3.9, both indoor |and
butdoor.

Thig standard applies also to equipment which.is_battery operated or is powered by a non-
public, but non-industrial, low voltage power distribution system if this equipment is intenlded
to ble used in the locations defined in 3.8 or 3:9.

Thig standard defines the immunity testrequirements for equipment specified in the scopf in
relation to continuous and transiént, conducted and radiated disturbances, including
elegtrostatic discharges.

The|l immunity requirements-have been selected to ensure an adequate level of immunity for
equjpment operating within—residential, commercial, public and light-industrial locations. [The
levgls do not, howeverj\cover extreme cases, which may occur at any location, but with an
extiemely low probability of occurrence. Not all disturbance phenomena have been included
for {esting purpose€s in this standard, but only those considered as relevant for the equipment
covered by thist\standard. These test requirements represent essential electromagnetic
conjpatibility immunity requirements. They are specified for each port considered.

NOTE 1 /nformation on other disturbance phenomena is given in IEC TR 61000-4-1.

NOTE2V/Safety considerations are not covered by this standard.

NOTE 3 In special cases, situations will arise where the levels of disturbances may exceed the test levels
specified in this standard, for example where a hand-held transmitter is used in proximity to equipment. In these
instances, special mitigation measures may have to be employed.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. 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, International Electrotechnical Vocabulary — Part 161: Electromagnetic
compatibility (available at: www.electropedia.org)
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IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC|61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing™ [and
megsurement techniques —Surge immunity test

IEC|61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6:\Testing |and
megsurement techniques — Immunity to conducted disturbances, induced by radio-frequgncy
fields

IEC|61000-4-8:2009, Electromagnetic compatibility (EMC) — (Rart 4-8: Testing lJand
measurement techniques — Power frequency magnetic field immunity test

IEC|61000-4-11:2004, Electromagnetic compatibility (EMG)~— Part 4-11: Testing land
megsurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC|61000-4-20:2010, Electromagnetic compatibility (EMC) — Part 4-20: Testing [and
megsurement techniques — Emission and immunity testing in transverse electromagnretic
(TEM) waveguides

IEC|61000-4-21:2011, Electromagnetic.\compatibility (EMC) - Part 4-21: Testing |and
measurement techniques — Reverberation chamber test methods

IEC|61000-4-22:2010, Electromagnetic compatibility (EMC) - Part 4-22: Testing |and
megsurement techniques — Radiated emissions and immunity measurements in fully anechoic
rooms (FARs)

IEC|61000-4-34:2005,Electromagnetic compatibility (EMC) — Part 4-34: Testing [and
megsurement techniques — Voltage dips, short interruptions and voltage variations immuynity
tests for equipment-with mains current more than 16 A per phase
IEC|61000-4-34:2005/AMD1:2009

3 |Terms and definitions

For the purposes of this document, the terms and definitions given in [EC 60050-161 as well
as the following apply.

NOTE Additional definitions related to EMC and to relevant phenomena are given in other IEC and CISPR
publications.

3.1

port

particular interface of the equipment which couples this equipment with or is influenced by the
external electromagnetic environment

Note 1 to entry: Examples of ports of interest are shown in Figure 1. The enclosure port is the physical boundary
of the equipment (e.g. enclosure). The enclosure port provides for radiated and electrostatic discharge (ESD)
energy transfer, whereas the other ports provide for conducted energy transfer, either by direct injection or by
induction.
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AC power port Enclosure port Signal/control port

EQUIPMENT

DC power port IEC

Figure 1 — Equipment ports

losure port

5ical boundary of the equipment through which electromagnetic fields may radiate 0
ch they may impinge

signal/control port

port

EXA

3.4

at which a conductor or cable intended to carry signals is connected to the/equipment

MPLE Analog inputs, outputs and control lines; data buses; communication networks, etc.

power port

port
ope

3.5
pub
eleq
an
eled

3.6
lon
line
whi

3.7
low|
volt

Note
and

at which a conductor or cable, carrying the electrical input/output power needed for
ration (functioning), is connected to the equipment

lic mains network

electrical power supply and/or distributien‘yorganization for the purpose of suppl
trical energy

g distance line
connected to a signal/control-port and which inside a building is longer than 30 m
ch leaves the building (including a line installed outdoors)

voltage
hge having a valuebelow a conventionally adopted limit

1 to entry: LoWw voltage is typically considered as a set of voltage levels used for the distribution of elect
whose upper-limit is generally accepted to be 1 000 V AC or 1 500 V DC.

[SOURCEXNEC 60050-151:2001, 151-15-03]

3.8

on

the

tricity lines to which all categories of consumers have access and which are operated by

ying

, or

ricity

res

dential location

location which exists as an area of land designated for the construction of domestic dwellings,
and is characterized by the fact that equipment is directly connected to a low-voltage public
mains network or connected to a dedicated DC source which is intended to interface between

the

equipment and the low-voltage mains network

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

Note 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) or a separate section of a larger building (as
in an apartment in an apartment block).

Note

2 to entry: The connection between location and electromagnetic environment is given in 3.11.
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commercial, public and light-industrial location

location exemplified by areas of the city centre, offices, public transport systems
(road/train/funderground), and modern business centres containing a concentration of office
automation equipment (PCs, fax machines, photocopiers, telephones, etc.), and characterized
by the fact that equipment is directly connected to a low-voltage public mains network or

con
and

EXA

. retailoutlets for example shopns sunermarkets.
Y ™ L ™ Y

nected to a dedicated DC source which is intended to interface between the equipment
the low-voltage mains network

MPLE Examples of commercial, public or light-industrial locations are:

L
Not

3.1
DC
loce
for
sup

Note
com

3.11
elec

totality of electromagnetic phenomena existing at a given location

Notel
stati

Note

[SOJURCE: IEC 60060-161:1990, 161-01-01, modified — Note 2 to entry has been added.]

4

A f

usiness premises, for example offices, banks, hotels, data centres;

reas of public entertainment, for example cinemas, public bars, dance halls;

laces of worship, for example temples, churches, mosques, synagogues;

utdoor locations, for example petrol stations, car parks, amusement and sports centres;
eneral public locations, for example parks, amusement facilities, public offices;
ospitals, educational institutions, for example schools, universities, colleges;

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

ht-industrial locations, for example workshops, laboratories, service centresy

1 to entry: The connection between location and electromagnetic envifonment is given in 3.11.

distribution network
| DC electricity supply network in the infrastructuré of a certain site or building intended
flexible use by one or more different types of €quipment and ensuring continuous pgwer
bly independently from the conditions of the public mains network

1 to entry: Connection to a remote local battery«is not regarded as a DC distribution network, if such g link
rises only power supply for a single piece of equipment.

ttromagnetic environment

1 to entry: In general, theelectromagnetic environment is time-dependent and its description may need a
tical approach.

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

Performance criteria

Unctional description and a definition of the equipment under test's (EUT) spefific

per

ormance critefia, auring or as a Consequence of Immunity testing, shall be provided by the

manufacturer and noted in the test report. They shall be consistent with one of the following

gen

a)

b)

eral criteria for each test as specified in Table 1 to Table 4:

Performance criterion A: The EUT shall continue to operate as intended during and after
the test. No degradation of performance or loss of function is allowed below a
performance level specified by the manufacturer, when the EUT is used as intended. If the
performance level is not specified by the manufacturer, this may be derived from the
product description and documentation and what the user may reasonably expect from the
equipment if used as intended.

Performance criterion B: The EUT shall continue to operate as intended after the test. No
degradation of performance or loss of function is allowed below a performance level
specified by the manufacturer, when the EUT is used as intended. The performance level
may be replaced by a permissible loss of performance. However, during the test
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degradation of performance is allowed but no change of actual operating state or stored
data is allowed. If the minimum performance level or the permissible performance loss is
not specified by the manufacturer, either of these may be derived from the product
description and documentation and what the user may reasonably expect from the
equipment if used as intended.

Performance criterion C: Temporary loss of function is allowed during the test, provided
the function is self-recoverable or can be restored by the operation of the controls.

as a result of the application of the tests defined in this standard, the EUT becomes

dangerous or unsafe, it shall be deemed to have failed the test.

5

The| equipment under test (EUT) shall be tested in the expected most susceptible operﬂting
mode, for example identified by performing limited pre-tests. This mode shalk.be consis

wit

Conditions during testing

ent
H normal applications. The configuration of the test sample shall be pvaried to achieve

maximum susceptibility consistent with typical applications and installation practice. [The
configuration and mode of operation during the tests shall be precisely noted in the [test

report.

In

If tlre equipment is part of a system, or can be connected to auxiliary equipment, [the
equ
aux|liary equipment necessary to exercise the ports. Auxiliary’equipment may be simulated.

pment shall be tested while connected to the minimumy representative configuratiop of

cases where a manufacturer's specification réquires external protection deviceg or

megdsures which are clearly specified in the usér's”manual, the test requirements of [this

standard shall be applied with the external protection devices or measures in place.

If t

suf

all

por{s shall be included in the test report.

cient number shall be selected to simulate actual operating conditions and to ensure that

?-:]e equipment has a large number of similar ports or ports with many similar connectionis, a
he different types of termination .afe covered. Justification for the selection of the tegted

Thel tests shall be carried outcat one single set of parameters within the operating rangep of
temperature, humidity and-atmospheric pressure specified for the product and at the rated

supply voltage, unless otherwise indicated in the basic standard.

6

If t
or

Product documentation

e manufacturer is using his own specification for an acceptable level of EMC performgnce
egradation of EMC performance during or after the testing required by this standard, [this

fact|shall be stated in the user documentation. This specification itself shall be made available

upoh.request.

7

Applicability

The application of tests for evaluation of immunity depends on the particular equipment, its
configuration, its ports, its technology and its operating conditions.

Tests shall be applied to the relevant ports of the equipment according to Table 1 to Table 4.
Tests shall only be carried out where the relevant ports exist.

It

may be determined from consideration of the electrical characteristics and usage of

particular equipment that some of the tests are inappropriate and therefore unnecessary. In
such a case, the decision and justification not to test shall be recorded in the test report.
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8 Measurement uncertainty

Where guidance for the assessment of the instrumentation uncertainty of an immunity test is
specified in IEC TR 61000-1-6 or in the corresponding basic standard, this should be
followed.

9 Immunity test requirements

The immunity test requirements for equipment covered by this standard are given on a port by

baocic on dlictad in Tohl 1 4o - Taobl 4
pOI’ POoTS attg otoU i ravtc— I tOU- ravtc—T.

Tests shall be conducted in a well-defined and reproducible manner.

Thel| tests shall be carried out individually as single tests. The tests may be péerformed in |any
order. Identical units may be used for testing in parallel, and this information shalll be
recorded in the test report.

The| description of the test, relevant generator, appropriate methods) and the set-up tq be
usef are given in basic standards, which are referred to in Table 1"o-Table 4.

The| contents of these basic standards are not repeated{hetre, however modifications or
addjtional information needed for the practical application”of the tests are given in |this
standard.
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Annex A
(informative)

Guidance for product committees

According to IEC Guide 107 generic immunity standards specify a set of requirements, test
procedures and generalized performance criteria applicable to such products or systems
intended to be operated at locations having the respective electromagnetic environment. The
normative part of this document defines a minimum set of immunity requirements for
equipment operating at locations in residential, commercial, and light-industrial environments.

How
the

ever, there are electromagnetic phenomena which are expected to occur or inereasg in
future which might be relevant for some products or product families or interfergnce

cases. EMC committees should provide advice and support to the product cemmittees in

sett

The]

ng of corresponding immunity levels.

purpose of Annex A is to indicate tests which might be relevant for such future situatjons

or fpr some products or product families. The product committees aré requested to consfder

thog
this

e tests and test levels given in Table A.1. As these tests are mot formally referencef in
standard they are not needed for demonstrating compliance with this standard.
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Table A.1 — Immunity tests and test levels to be considered in future
or for particular product families

Electromagnetic Basic standard Test levels Remarks
phenomenon according to basic
standard
Should be considered for equipment
which is likely exposed to oscillatory
transients, induced in low-voltage cables
Ring wave IEC 61000-4-12 2 due to the switching of electrical networks
and reactive loads, faults and insulation
breakdown of power cnpply circuits-or
lightning.
Hatmonics/ Should be considered for equipment
intgrharmonics/ IEC 61000-4-13 2 which contains phase-controls orother
sigpalling zero-crossing detection technigues.
Should be considered for equipment
which is likely exposed to"disturbances
(for example in case,of long cabling)
typically generated.by
— the powerdistribution system, with|its
Cofnmon mode fundamental frequency, significant
harmonics and interharmonics;
g?srgggat\iies below IEC 61000-4-16 2 ; ;
— power electronic equipment (e.g.
15Q kHz power convertors), which may inje¢t
disturbances into the ground
conductors and earthing system
(through stray capacitance or filterg),
or generate disturbances in signal
and control lines by induction.
Should be considered for equipment in
industrial plants being exposed to
Slo. damped IEC 61000-4-18 5 repetlltlve'oscnlato'ry transients ge.ner'atad
osdillatory wave by switching transients and the injectioh
of impulsive currents in power systems
(networks and electrical equipment).
Should be considered for equipment
Differential mode sensitive to AC power supply
corjducted disturbances in the frequency range 2 kHz
disfurbances below IEC 610004819 3 to 150 kHz, generated for example by
15(Q kHz power line communication (PLC) systems
or power electronic equipment.
Voltage dips, short Should be considered for equipment
intgrruptions and sensitive to these phenomena.
volfage variations IEC 61000-4-29 2
on PC input power
ports
Should be considered for equipment
sensitive to AC power supply
Brdadband a disturbances in the frequency range
disjurbances IEC 61000-4-31 above 150 kHz, generated for example|by

broadband-communication-svstems.
J

operating on mains.

a

This basic standard is currently under development.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 6-1: Normes génériques —
Norme d’immunité pour les environnements

résidentiels, ¢ detindustrieléad
AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale ~de\ normalis
gomposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de®IEC). L'IEC a
dbjet de favoriser la coopération internationale pour toutes les questions de normalisatioh dans les doma
de I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités. > ‘publie des No
ipternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessible
dublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur-élaboration est confiée 3
gomités d'études, aux travaux desquels tout Comité national intéressé par lessujet traité peut participer
drganisations internationales, gouvernementales et non gouvernementales, len-liaison avec I'lEC, partic
dgalement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions\téchniques représentent, dans la me
du possible, un accord international sur les sujets étudiés, étant’donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme deecommandations internationales et sont agr
gomme telles par les Comités nationaux de I'lEC. Tous I€$ ‘efforts raisonnables sont entrepris afin que
slassure de I'exactitude du contenu technique de ses puhblications; '|EC ne peut pas étre tenue responsab
I'éventuelle mauvaise utilisation ou interprétation qui en“est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationaley,les Comités nationaux de I'l[EC s'engagent, dans toul

esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
dt régionales. Toutes divergences entre toutes” Publications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng
fpurnissent des services d'évaluation(de conformité et, dans certains secteurs, accédent aux marque
gonformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
andataires, y compriS:ses experts particuliers et les membres de ses comités d'études et des Corf
ationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout

dommage de quelque) nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

de justice) et lesi\dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC 0|
tpute autre Publication de I'lEC, ou au crédit qui lui est accordé.

‘attention(est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.

'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
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La Norme internationale IEC 61000-6-1 a été établie par le comité d'études 77 de I'IEC:
Compatibilité électromagnétique.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2005. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) amélioration de la description de I'environnement;


https://iecnorm.com/api/?name=8918f35d9822049d57eb638ae48f42b3

Le texte de cette norme est issu des documents suivants:

- 22 - IEC 61000-6-1:2016 © IEC 2016

extension de la plage de fréquences pour l'essai aux champs électromagnétiques aux
fréquences radioélectriques conformément a I'lEC 61000-4-3;

modification des niveaux d'essai a des fréquences particuliéres pour I'essai aux champs
électromagnétiques aux fréquences radioélectriques conformément a I'lEC 61000-4-3;

modification de la fréquence de répétition pour I'essai d'immunité aux transitoires rapides
conformément a I'l'EC 61000-4-4;

présentation des exigences conformément a I'lEC 61000-4-34;
révision des niveaux d'essai;

prise en compte de l'incertitude de mesure;

hjout de I'Annexe A.

FDIS Rapport de vote

77/520/FDIS 77/522/RVD

Le rfapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abopti a I'approbation de cette norme.

Cet

e publication a été rédigée selon les Directives ISO/IECy Partie 2.

Ung liste de toutes les parties de la série IEC.61000, publiées sous le titre géngral

Compatibilité électromagnétique (CEM), peut étre consultée sur le site web de I'lEC.

Le

omité a décidé que le contenu de cette publication ne sera pas modifié avant la dat¢ de

staljilité indiquée sur le site web de I'IEC‘sous "http://webstore.iec.ch" dans les données

relatives & la publication recherchée. A cetté date, la publication sera

reconduite,
supprimée,
remplacée par une édition févisée, ou

hmendée.
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INTRODUCTION

L'IEC 61000 est publiée sous forme de plusieurs parties conformément a la structure
suivante:

Partie 1: Généralités

Considérations générales (introduction, principes fondamentaux)
Définitions, terminologie

Partie 2: Environnement

Description de I'environnement
Classification de I'environnement
Niveaux de compatibilité

Partie 3: Limites

_imites d'émission

_imites d'immunité (dans la mesure ou elles ne relévent pas des*comités de produits)
Partie 4: Techniques d’essai et de mesure

echniques de mesure
Techniques d'essai

Partie 5: Guide d'installation et d'atténuation

Suide d'installation
Méthodes et dispositifs d'atténuation

Partie 6: Normes génériques
Partie 9: Divers

Chgque partie est a son-tour subdivisée en plusieurs parties, publiées soit comme Normes
i