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INTERNATIONAL ELECTROTECHNICAL COMMISSION
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CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

2020

Part 1 Generalrequirements

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
all] national electrotechnical committees (IEC National Committees). The object of [EC is to pr

end and in addition to other activities, IEC publishes International Standards, Tethnical Specifics
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC(National Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental and
gojernmental organizations liaising with the IEC also participate in this pregaration. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance with conditions determin
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for interiational use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IE€\National Committees undertake to apply IEC Publig
transparently to the maximum extent possible\in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some.areds, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they jhave the latest edition of this publication.

Nd liability shall attach to 4EC: or its directors, employees, servants or agents including individual exper
mgmbers of its technical.€committees and IEC National Committees for any personal injury, property dam
othher damage of any.'nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out_bf the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

Atfentioh is drawn to the possibility that some of the elements of this IEC Publication may be the sub
pafentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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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 61326-1 has been prepared by subcommittee 65A: System
aspects, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition, published in 2012. This edition
constitutes a technical revision.

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

— the—mmunitvtestlevels—and performance-criteria have haen reviewaed-
y— e V-e8+s—aRa—peHeHRER HeHa-Haveo A8\ HSWSE-

|
-

equirements for portable test and measurement equipment have been clarified| and
amended;

—

He description of the electromagnetic environments has been improved.

The fext of this International Standard is based on the following documents:

FDIS Report on voting
65A/975/FDIS 65A/985/RVD

Full information on the voting for the approval of this International Standard can be foupd in
the r¢port on voting indicated in the above table.

This document has been drafted in accordance withthe/ISO/IEC Directives, Part 2.

In this document, the following print types are used:

e Tkrms used throughout this documentiowhich have been defined in Clause 3: gMALL
CMPITALS

A list of all parts of the IEC 61326 series under the general title Electrical equipment for
meagurement, control and laboratory use — EMC requirements, can be found on the IEC
websgite.

The ¢gommittee has decided.that the contents of this document will remain unchanged untjl the
stability date indicated-on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document:.-At this date, the document will be

e rgconfirmed;

—

e withdrawn,

—

gplaced by a revised edition, or

e 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 document using a
colour printer.
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INTRODUCTION

2020

Instruments and equipment within the scope of this document may often be geographically
widespread and hence operate under a wide range of environmental conditions.

The limitation of undesired electromagnetic emissions ensures that no other equipment
installed nearby is unduly influenced by the equipment under consideration. The limits are
more or less specified by, and therefore taken from, IEC and International Special Committee
on Radio Interference (CISPR) publications.

How
envir
docu
immu
giver
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not c

Com
desig
spec

This
equif
supp
part
requi

pnment typical for the locations where it is intended to be operated. In this respet
ment specifies three different types of electromagnetic environment and theleve
nity. More detailed information about issues related to electromagnetic environment

in IEC TR 61000-2-5. Special risks, involving for example nearby or-direct ligh

pvered.

blex electric and/or electronic systems should require EMC planhing in all phases of
n and installation, taking into consideration the electromagnetic environment,
al requirements, and the severity of failures.

part of IEC 61326 specifies the EMC requirements that are generally applicable

netic
, the
s for
5 are
tning

s, circuit-breaking, or exceptionally high electromagnetic radiation in close proximity, are

their
any

o all

ment within its scope. For certain types of equUipment, these requirements will be
emented or modified by the special requirements 'of one, or more than one, particular

IEC 61326-2 (all parts). These should be réad in conjunction with the IEC 61326-1

rements.



https://iecnorm.com/api/?name=f17feeaf8541d9c9fbae5488552d77b9

IEC 61326-1:2020 RLV © IEC 2020 -7-

1

This [part of IEC 61326 specifies requirements for immunity and emissions regarding. elg
magnetic compatibility (EMC) for electrical equipment, operating from a supply oribattg
less than 1 000 V AC or 1 500 V DC or from the circuit being measured. Equipment inte
for professional, industrial-process, industrial-manufacturing and educationaluse is co
by thjs part. It includes equipment and computing devices for

intended to be used in industrial and non-industrial locations.

Computing devices and assemblies and similar<equipment within the scope of inform
technology equipment (ITE) and complying with~applicable ITE EMC standards-may cg
used|in systems within the scope of this partCof IEC 61326 without additional testing, if
are sluitable for the intended electromagnetic.environment.

It is|generally considered that this \product family standard takes precedence ove
corrgsponding generic EMC standards.

The following equipment is covered by this document.

b)

11
copntrol;
L
a

ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 1: General requirements

Scope

easurement and test;

ABORATORY USE;
ccessories intended for use with the above (such as sample handling equipment),

ectrical measurement and test equipment

his is equipment(which, by electrical means, measures, indicates or records one or
ectrical or nonJelectrical quantities, also non-measuring equipment such as s

ectricalccontrol equipment

his s ‘equipment which controls one or more output quantities to specific values,
hch value determined by manual settings, by local or remote programming, or by o

ctro-
ry of
nded
ered

ation
n be
they

the

more

ignal

with
he or

E
T
e
generators, measurement standards, power supplies and transducers.
E
T
e
m

ore” input variables. This includes industrial process measurement and control (If

PMC)

equipment, which consists of devices such as:
process controllers and regulators;
— programmable controllers;
— power supply units for equipment and systems (centralized or dedicated);
— analogue/digital indicators and recorders;

— process instrumentation;

— transducers, positioners, intelligent actuators, etc.
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c) Electrical LABORATORY equipment, including In Vitro Diagnostic (IVD) medical equipment

This is equipment used to prepare or analyse materials, or measure, indicate or monitor
physical quantities. This equipment might also be used in areas other than laboratories.

d) Equipment a), b) or c) as above when being equipped with components having radio
functionality, for example for wireless communication.

Equipment within the scope of this document might be operated in different electromagnetic
environments; depending on the electromagnetic environment different emission and immunity
test nequiTements—are applicabte:

This document considers three types of electromagnetic environments:

e| BASIC ELECTROMAGNETIC ENVIRONMENT;

INDUSTRIAL ELECTROMAGNETIC ENVIRONMENT,;
e| CONTROLLED ELECTROMAGNETIC ENVIRONMENT.

Corrgsponding immunity test requirements are described in Clause 6!

In tefms of emission requirements, equipment shall be classified in Class A or Class B
equigment, as per the requirements and procedure of CISPR 11. The corresponding emigsion
requirements are described in Clause 7.

The [specified emission and immunity requirem&nts aim at achieving electromagnetic
compatibility between equipment covered in thisN\document and other equipment that might
operate at locations with electromagnetic ~environments considered in this document.
Guidgnce for an assessment concerning the\tisk for achieving EMC is given in Annex B.

2 Normative references

The following documents are referred to in the text in such a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the edition
cited|applies. For undated references, the latest edition of the referenced document (inclyiding
any gmendments) applies:

IEC 60050-161:1990,/ International Electrotechnical Vocabulary (IEV) - Part [161:
Elecfromagneticteompatibility

IEC 6$0050-164<1990/AMD1:1997
IEC $0050-1054:1990/AMD2:1998
IEC $00504161:1990/AMD3:2014
IEC $0050-161:1990/AMD4:2014

IEC AOLN A4 .AQQ0N/AMMNL.-DONA L
UUVUUVUJVUTTUT. TUJUIAINVIVJI.ZVU TJ

IEC 60050-161:1990/AMD6:2016
IEC 60050-161:1990/AMD7:2017
IEC 60050-161:1990/AMD8:2018
(available at <http://www.electropedia.org>)

IEC 61000-3-2:20052018, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic  current emissions  (equipment input current <16 A per phase)
Penoadeaon200e
Senoadeaon 000

IEC 61000-3-3:20082013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation
of voltage changes, voltage fluctuations and flicker in public low-voltage supply systems, for
equipment with rated current <16 A per phase and not subject to conditional connection
IEC 61000-3-3:2013/AMD1:2017
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IEC 61000-3-11:20002017, Electromagnetic compatibility (EMC) — Part 3-11: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage supply
systems —Equipment with rated current <75 A and subject to conditional connection

IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current >16 A and <75 A per phase

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

IEC $1000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing | and
meagurement techniques — Radiated, radio-frequency, electromagnetic field immunity] test
IEC §1000-4-3:2006/AMD1:2007
IEC §1000-4-3:2006/AMD2:2010

IEC $1000-4-4:20042012, Electromagnetic compatibility (EMC) - Part~4-4: Testing| and
meagurement techniques — Electrical fast transient/burst immunity test

IEC §1000-4-5:20052014, Electromagnetic compatibility (EMC), — Part 4-5: Testing| and
meagurement techniques — Surge immunity test
IEC $1000-4-5:2014/AMD1:2017

IEC $1000-4-6:20082013, Electromagnetic compatibility (EMC) — Part 4-6: Testing| and
meagurement techniques — Immunity to conducted disturbances, induced by radio-freqyency
fieldd

IEC $1000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing | and
meagurement techniques — Power frequency magnetic field immunity test

IEC $1000-4-11:20042020, Electromagnetic compatibility (EMC) — Part 4-11: Testing| and
meagurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests|for equipment with input.clsrent up to 16 A per phase

CISHR 11:20092015, Industrial, scientific and medical equipment — Radio-freqyency
distufbance characteristics — Limits and methods of measurement

ClsaR 11:20115/AMD‘I:2016
CISAR 11:20157AMD2:2019

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1.1

basic electromagnetic environment

environment existing at locations characterized by being supplied directly at low voltage from
the public mains network

EXAMPLES

— residential properties, for example houses, apartments;
— retail outlets, for example shops, supermarkets;

— business premises, for example offices, banks;

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

— outdoor locations, for example petrol stations, car parks, amusement and sports centres;

— lighttindustrial locations, for example workshops, laboratories, service centres.

3.1.2

class A equipment
equipment suitable for use in all-establishments locations other than-demesti¢, those allog¢ated
in refsidential environments and those directly connected to a low voltage power syipply
netwprk which supplies buildings used for domestic purposes

[SOYRCE: derived from CISPR 11:20092015, 5.32]

3.1.3
class B equipment
equigment suitable for use in-domestic-establishmenisdocations in residential environments
and |in establishments directly connected to a low\ voltage power supply network which
supplies buildings used for domestic purposes

[SOYURCE: derived from CISPR 11:20092015,5.32]

3.1.4
contfolled electromagnetic environment
envirponment usually characterized by recognition and control of EMC threats by users gf the
equigment or by design of the installation

3.1.5
enclosure port
phys|cal poundary of equipment through which electromagnetic fields may radiate or impihge

3.1.6
functional performance

operational performance characteristics—specified—by—the manufacturer—of the—equipment;

defining the ability of equipment to achieve the intended functions

Note 1 to entry: Characteristics can be based on the related technical documentation.

3.1.7

industrial electromagnetic environment

environment existing at locations characterized by a separate power network, in most cases
supplied from a high- or medium-voltage transformer, dedicated for the supply of installations
feeding manufacturing or similar plants with one or more of the following conditions:

— frequent switching of heavy inductive or capacitive loads;
— high currents and associated magnetic fields;
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— presence of Industrial, Scientific and Medical (ISM) equipment (for example, welding
machines)

3.1.8

laboratory

test and measurement-area

area that is specifically used for analysis, testing and servicing and where equipment is
operated by trained personnel

3.1.9

long-distance lines
lines witt Tidi
of outdoor installations)

lines

3.1.10
port
any [particular interface of the specific—device equipment or system with the external
electfomagnetic environment

EXAMPPLE See Figure 1 for an example of Equipment Under Test (EUT).
Note 1 to entry: 1/O PORTS are input, output or bi-directional, measurement, ¢ontrol, or data PORTS.

Note 3 to entry: Within this document, PORTS intended to be connected, with”earth potential for functional rgasons
(functional earth PORTS) are considered as 1/O PORTS.

Note 3 to entry: Within this document, the protective earth PORT (if\any) is considered as part of the POWER HORT.

enclosure port

AC power port

EUT
DC power port 1/0 port

IEC

Figure 1 — Examples of ports

3.1.111
power port
port pt which a cenddctor or cable, carrying the electrical input/output power needed fdr the
operation (functidnrihg), is connected to the equipment

3.1.12

portable test and measurement equipment
test and/or measuring equipment designed to be easily carried by hand and to be connected
and disconnected by the user

3.1.13
type test
conformity test made on one or more items representative of the production

[SOURCE: IEC 60050-151:2001, 151-16-16]
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3.1.14

auxiliary equipment

equipment necessary to provide the equipment under test (EUT) with the signals required for
normal operation and equipment to verify the performance of the EUT

3.1.15
performance level
specified operation of equipment under conditions of intended use

3.1.16

degradation (in performance)
an updesired departure in the operational performance of any device, equipment or §ylstem
from|its intended performance

Note 1 to entry: The term "degradation" can apply to temporary or permanent failure.

[SOYRCE: IEC 60050-161:1990, 161-01-19]

3.1.1)7
loss [of performance
operation of equipment outside a specified PERFORMANCE LEVEL

3.1.1B
loss |of function
operation of equipment with one (or more) of the equipmént’s function unusable

3.2 Abbreviations

AE AUXILIARY EQUIPMENT

EMC electromagnetic compatibility
ESD electrostatic discharge

EUT equipment under test

/O input/output

RF radio frequengy

UPS uninterruptable power supply
4 General

Equipment apd<{systems within the scope of this document can be subjected to various kinds
of elgctromagnetic disturbances,-conducted-by sources of which include power, measurement
or cgntroflines or those radiated from the environment. The types and levels of disturbgnces
depend/on the particular conditions in which the systems, subsystems or equipment are
installedand-operated-

Equipment-and-individual-devices-of a-system within the scope of this document can also be a

source of electromagnetic disturbances over a wide frequency range. These disturbances can
be conducted through power and signal lines, or be directly radiated, and can affect the
performance of other equipment, or influence the external electromagnetic environment.

For emissions, the objective of the requirements given in this document is to ensure that the
disturbances generated by the equipment and systems, when operated normally, do not
exceed a level which could prevent other systems from operating as intended. The emission
limits are considered in 7.2.
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NOTE 1 Higher immunity levels;—different-numberof-tests—and-differentperformance-eriteria than those specified

can be necessary for particular applications (for example, when reliable operation of the equipment is essential for
safety) or when the equipment is intended for use in harsher electromagnetic environments. Also, additional tests
and different performance criteria can be necessary for particular applications.

NOTE 2 In special cases, for example when highly susceptible equipment is being used-in—close—proximity near
the EUT, additional mitigation measures-may could have to be employed to reduce the influencing electromagnetic
emission further below the specified limits.

NOoTE-3 The manufacturer may select to perform all tests on either a single EUT or-mere-than
one divide the tests among multiple EUTs. If the latter, each test result shall be traceable to
the EUT tested. The testing sequence is optional.

5 EMC test plan

5.1 General

An EMC test plan shall be established prior to testing. At a minimum, it shall"contain—tas—a
mintpum; the elements-given defined in 5.2 to 5.5.

It may be determined from consideration of the electrical charagctéeristics and usage|of a
particular item of equipment that some tests are inappropriate andytherefore unnecessafy. In
such|cases, the decision not to test shall be recorded in the EMC test plan.

5.2 | Configuration of EUT during testing
5.2.1 General

Meagurement, control and LABORATORY equipment often consists of systems with no [fixed
configuration. The kind, number and installationvof different subassemblies within the equip-
ment| may vary from system to system. Thus;.it is reasonable, and also recommended, rjot to
test gvery possible arrangement.

To rgalistically simulate EMC conditions (related both to emission and immunity)| the
equigment assembly shall represent a typical installation as specified by the manufacfurer.
Such| tests shall be carried out'as TYPE TESTS under normal conditions as specified by the
manyfacturer.

5.2.2 Composition of [ EUT

All-dgvices equipment, racks, modules, boards, etc. significant to EMC and belonging tp the
EUT |shall be doeumented. If relevant, the software version shall be documented.

5.2.3 Assembly of EUT

If an
with 3
environment. All types of modules shall be tested at least once. The rationale for this
selection shall be documented in the EMC test plan.

EUT has a variety of internal and external configurations, the TYPE TESTS shall be

O O O VP cl O goarato v, O cl C

5.2.4 I1/0 PORTS

Where there are multiple 1/0 PORTS, which are all of the same type, connecting a cable to just
one of those PORTS is sufficient, provided that it can be shown that the additional cables
would not affect the results significantly.
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5.2.5 AUXILIARY EQUIPMENT

When a variety of-devices equipment is provided for use with the EUT, at least one of each
type of-device equipment shall be selected to simulate actual operating conditions. AUXILIARY
devices EQUIPMENT may be simulated.

5.2.6 Cabling and earthing (grounding)

The cables and earth (ground) shall be connected to the EUT in accordance with the
manufacturer's specifications. There shall be no additional earth connections.

5.3 [ Operation conditions of EUT during testing
5.3.1 Operation modes

A selection of representative operation modes shall be made, taking into accoupt that npt all
functjons, but only the most typical functions of the electronic equipment can-be tested| The
estinjated worst-case operating modes for normal application shall be selected.

5.3.2 Environmental conditions

The fests shall be carried out within the manufacturer’s specified environmental operating
rang¢ (for example, ambient temperature, humidity, atmospheric pressure), and within the
rated ranges of supply voltage and frequency. The reguirements of IEC 61000-4-2 for
envirpnmental conditions shall take precedence over(Cthose of the EUT specification
(for gxample the humidity requirements for ESD).

5.3.3 EUT software during test
The goftware/firmware and its version used forcsimulating-the-different-modes—of the operation

of the EUT shall be documented. This software shall represent the estimated worsticase
operating mode for normal application.

5.4 | Specification of FUNCTIONAL(PERFORMANCE

For immunity tests, FUNCTIONAL PERFORMANCE for each operating mode and test shdll be
specified, where possible, as)quantitative values, as well as for non-operational states |such
as ‘sfandby’ or ‘battery gharging’, when an unintended change of state could occur through
electfomagnetic distugbances. If that is not possible, the FUNCTIONAL PERFORMANCE shou|d be
descfibed in the test-plan with supporting justification.

5.5 | Test description

Each| test.to“be applied shall be specified in the EMC test plan. The description of the {ests,
the testy methods, the characteristics of the tests, and the test set-ups are given in the pasic
standards, which are referred to in 6.2 and 7.2. Additional information needed for the pragtical
implementation of the tests is given in this document. The contents of the referenced
standards need not be reproduced in the test plan. In some cases, the EMC test plan shall
specify the application in detail.

NOTE Not all known disturbance phenomena have been specified for testing purposes in this document, but only
those which are considered as most critical.

6 Immunity requirements

6.1 Conditions during the tests

The configuration of the EUT and the modes of operation used during the-tests execution of
each test shall be precisely noted in the test report.
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Tests shall be applied to the relevant PORTS in accordance with Table 1, Table 2 or Table 3;

oorenlisntle,

The tests shall be conducted in accordance with the basic standards listed in the relevant

table for one phenomenon at a time. If additional test conditions or configurations not
described in the basic standards are required, these conditions or configurations, and their
rationale, shall be documented in the test report.

6.2 | Immunity test requirements

Tablg¢ 1 gives the immunity requirements for equipment intended to be used’in a BASIC
ELECTROMAGNETIC ENVIRONMENT.

Tabl¢ 2 gives the immunity requirements for equipment intended to be (used in an INDUS[TRIAL
ELECTROMAGNETIC ENVIRONMENT.

Tablg¢ 3 gives the immunity requirements for equipment intended ,t6 be used in a CONTRQLLED
ELECTROMAGNETIC ENVIRONMENT.

Anngx A gives the immunity requirements for PORTAB{E TEST AND MEASUREMENT EQUIPMENT
that iis powered by battery or from the circuit being me&astred.

The performance criteria A, B, and C that are mentioned in the following tables are descfibed
in 6.4.
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Table 1 — Immunity test requirements for equipment
intended to be used in a BASIC ELECTROMAGNETIC ENVIRONMENT

Basi Perform-
et Lhererenes festoslue Ses

standard .

Enclosure Electrostatic discharge (ESD) IEC 61000-4-2 4-kV-contact discharge B

- o o

Electromagneticfield IEC61000-4-3 3 V/m-{80-MHz to-1-GHz) A

3 V/m {14 GHz te 2 GHz) A

1 VImA{2;0-GHz to-2,7 GHz) A

Power frequency-magneticfield |IEC61000-4-8 3ﬁ/-\7LnH—SQJ#z—@Q—I:I-z%4E A

AC powpr Voltage dip 1EC-61000-4-11 | 0-% during-halfcycle B

) ) 0-% during-1-cycle B

{rcladifgprotective 70.0 ing.25/30° c

s nterruptions EC 61000-4-11 0%d ring 25@13999(5\_#6 es fal

Burst EC 61000-4-4 1KV (5/5Q-ns -5 kHz)} B

Surge IEC61000-4-5 | 0541 kvb) B

GConducted RFE IEC-61000-4-6 e = A

DG powprdg Burst IEC-61000-44, 1-k\V(5/50-ns5-kHz) B

(including-protective | gurae IEC 810605 | 0,5 kVa/1kve B

GConducted RFE IEG 84B800-4-6 3V {150 kHz to 80-MHz) A

HO-signhl/control Burst 1EG 61000-4-4 0,5-k\Ve(5/50 ns; 5-kHz) B
{includirlg functional

earth-) Surge IEC 61000-4-5 | 4kvbie B

GConducted RFE IEC 61000-4-6 34150 kHz to-80-MHz) A

HO-signpl/controt Burst IEC 61000-4-4 | 4K\Y5/50-Rs, 5kHz) B

connectpd directly
to-maind-supply Surge |EC61000-4-5 0;5-k\Va/1 kb B
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Perform-
PORT Phenomenon Basic standard Test value ance
criterion
ENCLOSURE ESD IEC 61000-4-2 | +4 KV contact discharge B
+8 KV air discharge B
Electromagnetic field IEC 61000-4-3 | 3 V/m (80 MHz to 1 GHz; A
1,4 GHz to 6 GHz) 2
Power frequency IEC 61000-4-8 3 A/m (50 Hz, 60 Hz) A
magnetic field °
AC power Burst |EC 61000-4-4 1 kV (5 kHz or 100 kHz)
(inclyding Surge IEC 61000-4-5 | +0,5 kV line-to-line | A B
protgctive earth) +1 kV line-to-ground Q-y B
Conducted RF IEC 61000-4-6 | 3V (150 kHz to 80 MHz) QQ/Q A
Voltage dip IEC 61000-4-11 | 0 % during half cycle ,\'(l/ B
0 % during 1 cycle . , B
70 % during 25/ les © C
Short interruptions IEC 61000-4-11 | 0 % during é%&((?m cycles © C
DC gower ¢ © Burst IEC 61000-4-4 | +1 kV EQ(J)IZ or 100 kHz) B
(inclyiding Surge IEC 61000-4-5 | %0 ‘5\\/ line-to-line B
protgctive earth) )t V line-to-ground B
1<
Conducted RF IEC 61000-6’ 3V (150 kHz to 80 MHz) N
I/0 dignal/control © | Burst ¢ IEC 619\% -4 | £0,5 kV (5 kHz or 100 kHz) B
(inclfiding Surge IEQ@OOO -4-5 | £1kV line-to-ground B
funcfional earth)
Conducted RF ¢ &C 61000-4-6 | 3 V(150 kHz to 80 MHz) A
I/0 dignal/control © | Burst 9 OA\ IEC 61000-4-4 | +1 kV (5 kHz or 100 kHz) B
. b\
connfected dlf?C“y Surge f \j? IEC 61000-4-5 | +0,5 kV line-to-line B
to mpins su . ine-to-
pply \\C) +1 kV line-to-ground g]
Conducted IEC 61000-4-6 | 3V (150 kHz to 80 MHz) N
——
a8 In case testing is pe@fﬂed also in the frequency range from 1 GHz to 1,4 GHz, the same test leyel is
rqcommended. C)
b Ohly to magneti@y‘sensitive equipment.
¢ F¢r exampl /30 cycles" means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test".
d Ohlyi g:g ase of lines >3 m.
¢ DL R PORTS intended to be connected to a low voltage DC supply (£ 60 V), where secondary cifcuits
(| d from the AC mains supply) are not subject to transient overvoltages (i.e. reliably-grouhded,

capacitively-filtered DC secondary circuits) shall be regarded as 1/O signal/control PORTS.

Only in the case of LONG-DISTANCE LINES.
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Table 2 — Immunity test requirements for equipment intended
to be used in an INDUSTRIAL ELECTROMAGNETIC ENVIRONMENT

IEC 61326-1:2020 RLV © IEC 2020

Phenomenon Basic-standard Testvalue Feprerm
anece
criterion
Electrostatic-discharge (ESD) | HEC 61000-4-2 4K\ -contact discharge g
; e
Electromagneticfield IEC61000-4-3 10-V/m+80-MHz to-1GHz) A
1 \VYm{2,0-GHz to-2,7 GHz) N
Power-frequency -magneticfield [IEC61000-4-8 30-A/m-(50-Hz, 60 Hz)* A
Voltage-dip IEC 61000-4-11 | 0-% duringtcycle B
40-% during—10/429-cycles <
70 % during 25/30 9-cyE1es c
. . . . o S ydles c
Suret | B
Surge IEC 61000-4-5 4KVA2 AP
Conducted RE IEC61000-4-6 3150 kHz to-80-MHz)
Burst IEC61000-4-4 2H8V(5/50-ns-5kHz) B
Surge IEC 61000-4-5 VA2 VP B
Conducted RE IEC 61000-4-6 3 V(150 kHz to-80-MHz) A
Burst IEC610004-4 1kVA5/50-As-5kHz)* B
g functional Surge IEC-640D0-4-5 EEVE B
Conducted RE IEC261000-4-6 3V (150 kHz to-80-MHz) A
Burst IEC 61000-4-4 2 K\V{5/50-As5kHz) B
conneced directly o o JEC 61000-4-5 4 KVE2 K\ B
Conducted RE IEC61000-4-6 3 V(150 kHz to-80-MHz) A
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Perform-
PORT Phenomenon Basic standard Test value ance
criterion
ENCLOSURE ESD IEC 61000-4-2 +4 kV contact discharge B
+8 kV air discharge B
Electromagnetic field IEC 61000-4-3 10 V/m (80 MHz to 1 GHz) A
3V/m (1,4 GHz to 6 GHz) @ A
Power frequency magnetic IEC 61000-4-8 30 A/m (50 Hz, 60 Hz) A
field P
AC pawer Burst IEC 61000-4-4 +2 kN (B kHz or 100 kHz)
A
(incliding Surge IEC 61000-4-5 | +1kV line-to-line 1B
protgctive earth) +2 kV line-to-ground Q—.\/ B
Q
Conducted RF IEC 61000-4-6 3V (150 kHz to 80 M%)l,
see NOTE (]/
Voltage dip IEC 61000-4-11 0 % during 1 %)'e\ . B
40 % during 2 cycles © C
70 % duri /30 cycles °© C
N
Short interruptions IEC 61000-4-11 0 %(iux% 250/300 cycles °© C
Vi )
DC gower ¢ © Burst IEC 61000-4-4 (5 kHz or 100 kHz) B
1<,
(inclyiding Surge IEC 61000-4 +1 kV line-to-line B
protgctive earth) Q +2 kV line-to-ground B
o)
Conducted RF IEC 6{(@6-4-6 3 V(150 kHz to 80 MHz) A
5\0 see NOTE
1/0 signal/control € |Burstd “\S& 61000-4-4 +1 kV (5 kHz or 100 kHz) B
(including Surge f Q\ IEC 61000-4-5 +1 kV line-to-ground B
functfonal earth) ‘\Qj
Conducted RF 9 Q IEC 61000-4-6 3V (150 kHz to 80 MHz) A
\O see NOTE
I/0 dignal/control © | Burst ¢ \C\)b IEC 61000-4-4 +2 kV (5 kHz or 100 kHz) B
Pl
(00”1_90th directly [ Surge f . IEC 61000-4-5 +1 kV line-to-line B
to mpins supply) @ N +2 kV line-to-ground B
(‘qr}de?cted RF ¢ IEC 61000-4-6 3V (150 kHz to 80 MHz) A
see NOTE
<\
‘\‘
NOTH Equiprzzgc‘onsidered in this table is typically used in industrial installations with the cabling arranggd on
metalfic stru . This reduces coupling of electromagnetic fields into cables and hence justifies a Jower
immuhity | ompared to that given in the generic immunity standard IEC 61000-6-2. The level of 3 V is|used
for mpr 15 years without immunity issues and hence proved to be sufficient.
IS Vi
N
a | \,}w testngtsperformedealsointhefregueneyrangefromi—GHzto—+4-GHz—the—sametesttevetas—ebove

1,4 GHz is recommended.

Only in the case

Only to magnetically sensitive equipment.

of lines > 3 m.

DC power PORTS intended to be connected to a low voltage DC supply (£ 60 V),

For example, “25/30 cycles" means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test”.

where secondary circuits

(isolated from the AC mains supply) are not subject to transient overvoltages (i.e. reliably-grounded,
capacitively-filtered DC secondary circuits) shall be regarded as 1/0 signal/control PORTS.

Only in the case

of LONG-DISTANCE LINES.
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Table 3 — Immunity test requirements for equipment intended
to be used in @ CONTROLLED ELECTROMAGNETIC ENVIRONMENT

Port Phenomenon Basic-standard Testvalue Performan
critorion
Enclosure Electrostatic discharge (ESD) | HEC 61000-4-2 4 KV-contact discharge 8
VB
Electromagneticfield JEC 61000-4-3 1\ {(80-MHz to1 GHz) A
1 \im{2.0 GHz to2.7 GHz) ﬁ
AC-powef Voltage dip JEC 61000411 | 0% during halfcycle B
(inchuding Burst JEC 61000-4-4 1 KV5/50-ns, 5-kHz) B
protectiv-earth) | o ree JEC 61000-4-5 05KV ke B
Conducted RE JEC 61000-4-6 1V {450 kHz to-80 MK} A
DC powefe Burst JEC 61000-4-4 1 KVA(5/50-ns, 5kH2) B
(me%f}g% Surge IEC 61000-4-5 Notrequired -
protectivg Conducted RF JEC 61000-4-6 V450 KIGEXE 80 MHzZ) A
1O-signali-control | Burst JEC 61000-4-4 0,5-k\= 16150 ns, 5kHz) B
Conducted RF JEC 61000-4-6 4150 kHz to-80-MHz) A
a__|ine thline-
b Line-th-ground-

E; DC cbnnections—between parts—of eguinment/svystem—which—are not connected to-a d ¢ distribution—network are
= ARecHoRS—DetW A—paHtsS—ot gtHpme Rt sy stem—whiHch—at Rot—conhected—toaa-c—aistibdtHon—hefwork—at

treated-as /O signal/control-ports-
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Perform-
PORT Phenomenon Basic standard Test value ance
criterion
ENCLOSURE ESD IEC 61000-4-2 | %4 kV contact discharge B
+8 kV air discharge B
Electromagnetic field IEC 61000-4-3 1 V/m (80 MHz to 1 GHz; A
1,4 GHz to 6 GHz) @
AC power Burst IEC 61000-4-4 | +1 kV (5 kHz or 100 kHz) B
(including Surge IEC 61000-4-5 | £0,5 kV line-to-line B
protective earth) +1 kV line-to-ground
Conducted RF IEC 61000-4-6 1V (150 kHz to 80 MHz) A
DC gower P © Burst IEC 61000-4-4 | 1 kV (5 kHz or 100 kHz) i
(inclyding
protdctive earth) Conducted RF IEC 61000-4-6 1V (150 kHz to 80 MHz) A
I/0 dignal/control ¢ | Burst P IEC 61000-4-4 +0,5 kV (5 kHz)0#100 kHz) g
(inclyding Conducted RF P IEC 61000-4-6 | 1V (150-kHz to 80 MHz) A
funcfional earth)

2 n
rdcommended.

b Ohply in the case of lines > 3 m.

case testing is performed also in the frequency range from 1

¢ D[ power PORTS intended to be connected to a low voltage"\DC supply (< 60 V),
(i$olated from the AC mains supply) are not subject {6 transient overvoltages (i.e. reliably-grouhded,
c3dpacitively-filtered DC secondary circuits) shall be regarded as 1/O signal/control PORTS.

Gz to 1,4 GHz, the same test le

where secondary cifcuits

el is

Thae mMmanufacturer shall state that eauyinedant fulfillina-the reauirements in Tahle 3 is desilbnad
—eadiactire——Snanr—Ssatethat——equip/Aeh—rhhiRgtthefregquiremetSi1aoie o515 GesSighea
to oderate in 3 controlled electromaanetic anvironment i a whara RE trancmitt sudh aes
to—ofgerate1Hh—a - CoRtronec—eectromaghiietcemvionmeht+e—wWnere——~rtanRSHH SHE—aS

NOTE|

In general, analysis, test and service laboratories have CONTROLLED-EM ELECTROMAGNETIC ENVIRONNIEENTS,

and personnel in these areas are_usually trained to—be—able—te interpret results. Such environments—nefmally
typically contain equipment which requires protection by devices-H i i i

UPS),[filters, or surge suppressers. Hence, the test values shown in Table 3 are relaxed from those in Table

6.3 Random

The

perfgrmancelcriterion is met consistently. Due care shall be taken to avoid a false test
random effects, for example, due to a timing relationship between the test stimulusg and
pefation of the EUT.

due
the

aspects

sych as

Huration efleach test and/or the number of tests shall be sufficient to ensure that the

pass

NOTE This is of particular concern for EUTs with functionality that can be defined or controlled by software or

firmware.

For instance, in the case of electrostatic discharge testing of-a digital-device equipment, the
EUT should be exposed to at least 10 discharges at each polarity, test point and test level to
exclude random effects. In case of burst testing, it may be advisable to extend the testing
time to more than 1 minute.
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6.4 Performance criteria

6.4.1 General

The general principles (performance criteria) for the evaluation of the immunity test results
are the following. Permissible LOSSES OF PERFORMANCE are allowed only if specified in the test
plan before testing, and clearly provided to the user in the product specification. If the
PERFORMANCE LEVEL or the permissible LOSS OF PERFORMANCE is not specified, either of these
may be derived from the product specification or user documentation and what the user may
reasonably expect from the equipment if used as intended.

The |equipment shall continue to operate as intended No

DEGR
spec
apply
may
inter
only

prodlict user manual. No change in the operati

ADATION OF PERFORMANCE or LOSS OF FUNCTION is allo

ing immunity tests with continuous electromagn
be replaced by a permissible LOSS OF PERFOR
ention. A permissible LOSS OF PERFORMANCE
when this information is clearly provided

fied in the user documentation, when the equipment

etic phe
V@E which shall recover, without

to %
n&te is allowed nor is loss of data.

during” and after the test
v\é‘&elow a PERFORMANCE |

iqi\ ed as intended. In the ca
nomena, the PERFORMANCE |

lowed within the PERFORMANCE |
nd user via documentation, such a

EVEL
se of
EVEL
user
EVEL
5 the

Performance criterion B

@D
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[on

b ® ®
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The equipment shall continue to operate as intended after the test. No DEGRADATION OF
PERFORMANCE or LOSS OF FUNCTION is allowed below a PERFORMANCE LEVEL specified in the
user documentation, when the equipment is used as intended. During the test, the equipment
PERFORMANCE LEVEL may be replaced by a permissible LOSS OF PERFORMANCE if such LOSS OF
PERFORMANCE is detailed in the EMC test plan. A permissible LOSS OF PERFORMANCE is allowed
within the PERFORMANCE LEVEL only when this information is clearly provided to the end user
via documentation, such as the product user manual. An unintended change of the operating
state is allowed if self-recoverable. No loss of stored data is allowed.

The following are examples of performance criterion B:
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e Data transfer is controlled or checked by parity check or by other means. In the case of
malfunction, such as caused by a surge impulse, the data transfer will be repeated
automatically. A reduced data transfer rate at this time is allowable degradation.

e During testing, an analogue function value may deviate in excess of the specified
limits. After the test, the deviation vanishes.

e In the case of a monitor used only for man-machine monitoring, it is allowable that
some degradation takes place, such as momentary display interference during the
application of burst impulses.

6.4.4 Performance criterion C

Loss| OF FUNCTION is allowed, provided the function is self-r¢ebverable or can be restorgd by
the [operation of the controls. Recovery procedure ‘shall be included in the |user
documentation. No permanent damage to the equipment js-allowed.

The following are examples of performance criterion*C:

¢| In the case of an interruption in the mais longer than the specified buffer tim¢g, the
power supply unit of the equipment jscswitched off. The switch-on may be automatic or
carried out by the operator.

o| After a programme interruption ¢dlised by a disturbance, the processor functions ¢f the
equipment stops at a defined-pdsition and is not left in a "crashed state". An operator's
action may be necessary,

eo| The test results in am@pening of an over-current protection equipment that cgdn be
reset by the operator!

7 Emission requirements

71 Conditions during measurements

The measurements shall be made in the operating mode in accordance with the EMQ test
plan [seg Clause 5).

The description of the tests, the test methods, and the test sef-ups are given in the reference
standards as stated in 7.2. The contents of the reference standards are not reproduced here;
however, modifications or additional information needed for the practical implementation of
application of the tests may be given in the-different other parts of IEC 61326 (all parts).

7.2 Emission limits

The equipment shall be classified, and respective information shall be provided—per for the
applicable group and class as specified in CISPR 11:20092015/AMD1:2016/AMD2:2019,
Clause 5. Equipment classification and choice of respective limits shall be determined after
taking into account the intended environment and emission requirement in the areas of use.

Annex H (‘Statistical assessment of series produced equipment against the requirements of
CISPR standards’) of CISPR 11:2015 does not apply.
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For Group 1 CLASS A EQUIPMENT, the limits, the measuring methods and the provisions given
in CISPR 11:2015/AMD1:2016/AMD2:2019 Subclause 6.2 apply. For Group 2 CLASS A

EQUIRMENT, tha |imifc, tha mnocnring maothads 2and thg prn\lieinne giuan in—CISPR
11:2015/AMD1:2016/AMD 2:2019, Subclause 6.3 apply.

For Group 1 CLASS B EQUIPMENT, the limits, the measuring methods and the praowisions given
in CJSPR 11:2015/AMD1:2016/AMD2:2019 Subclause 6.2 apply. For Grqup,2 CLASS B
EQUIRMENT, the limits, the measuring methods and the provisions Qiyen in C|SPR
11:2015/AMD1:2016/AMD2:2019 Subclause 6.3 apply. In addition, for CLASS B EQUIPMENT
with [input current up to 16 A, IEC 61000-3-2 and IEC 61000-3-3 apply. For higher [input

currg

8 1

The
provi

nts up to 75 A per phase, IEC 61000-3-12 and IEC 61000-3-11 apply.

[est results and test report

est results shall be documented in a comprehensive-test report with sufficient det
de for test repeatability.

The fest report shall contain the following minimunyinformation:

|
o [

4

|
—_
o

| |
= g

|
3

9 |

UT description (plus EUT identifier);

st facility name and location;

MC test plan;

st requirements, i.e. which type)of electromagnetic environment is considered;
erformance criteria;

st data and results;

applicable, characteristics of equipment operation deviation from FUNCT
FRFORMANCE encountered during testing;

odifications tQ the EUT (if any);
st equipment and test set-up.

hstructions for use

Aail to

ONAL

The

manufacturer shall indicate the electromagnetic environment for which the EUT is
intended to be used and the standard(s) that was/were applied.

The manufacturer shall give information that emissions, which exceed the levels required by
this document, can occur when the EUT is connected to a test object.

If a PERFORMANCE LEVEL or any permissible performance loss (as allowed in 6.4) is valid under
the electromagnetic immunity conditions (see 6.2), then this level shall be described in the

user

documentation.
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Annex A
(normative)

Immunity test requirements for PORTABLE TEST AND MEASUREMENT
EQUIPMENT powered by battery or from the circuit being measured

Equipment covered within this annex is PORTABLE TEST AND MEASUREMENT EQUIPMENT that is
powered by battery or from the circuit being measured. Equipment that can be operated while
charging is excluded from this annex.

NOTE|1 Test and measurement-instruments equipment within the scope of this annex can be used in g wide
range| of locations, but by personnel capable of interpreting the results obtained. If these instrumenis are
connefted to a mains supply, it is normally only by their test or measurement leads and only for a sheft ddration of
the tegt. Hence, the number of electromagnetic phenomena shown in Table A.1 is reduced in relation to. Tablg 1.

NOTE|2 Examples for equipment included in the scope of this annex but not limited to, are: equipment covefed by
the—sgope other parts of IEC 61326-2-2; (all parts), such as digital multi-meters, stand alope current clamps,
LABORATORY equipment, programmers, on-site calibration units. Such equipment is intended to be operafed by
skilleq personal and for a short duration of measuring time only.

NOTE|3 Examples for equipment excluded from the scope of this annex arej monitoring equipment, gontrol
equipmment, energy meters, power meters, power analyzers, power quality (instruments, oscilloscopes.| Such
equipment is typically operated over a longer duration of measuring time.

NOTE|4 If RF transmitters are used in close proximity, they-may could, disturb equipment within the scope pf this
docunjent.

Tahle A.1 — Immunity test requirements for PORTABLE TEST AND MEASUREMENT EQUIPMENT

Pprt Phenomenon Basic Lestnlus Performgnce
Shoncoedd s
s e R e B e I e B
q S I
Elosbe s e e I e A
3Vm{14- GHz to 2 GHz) A
{20 GHzte 2,7 GHz)} A
Power-frequency-magnetibfield* | IEC61000-4-8 | 3-Almat 50 Hz 60 Hz"> A

PORT Phenomenon Basic standard Test value Performance
criteripn
ENCLPSURE ESD IEC 61000-4-2 (%4 KV contact discharge B
+8 KV air discharge B
Electromagnetic field IEC 61000-4-3 |3 V/m (80 MHz to 1 GHz) A
S VImM (1,4 GHZ 10 2 GHZ) )
1V/m (2,0 GHz to 6 GHz) A
Power frequency IEC 61000-4-8 |3 A/m (50 Hz, 60 Hz) © A
magnetic field P

2 In case testing is performed also in the frequency range from 1 GHz to 1,4 GHz, the same test level as in the
frequency range 1,4 GHz to 2 GHz is recommended.

b Only to magnetically sensitive equipment.

¢ The test shall be carried out at the frequencies appropriate to mains supply. Equipment intended for use in
areas supplied only at one of these frequencies need only be tested at that frequency.
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A battery charger used by the products within the scope of this annex shall be tested
according to the requirements given in one of the Table 1, Table 2 or Table 3 depending on
the intended electromagnetic environment.
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Annex B
(informative)

Guide for analysis and assessment for electromagnetic compatibility

B.1 General

This document follows the approach given in IEC Guide 107 by means of giving EMC
requirements for the product families described in Clause 1. In this respect, it specifies

requirerents—forthe-emission od-by—-eguipmentandiorthe—tmm o-be—a6h

equipment. However, when operating equipment in the scope of this document at\dctual
installations, there might be a risk that the specified requirements do not ensureQ:suaff cient
degrge of electromagnetic compatibility. Q
NOTE| 1 Definitions used in the area of EMC, such as electromagnetic compatibility, emié’t/%ﬁs, immunity, are
explaihed in IEC Guide 107. r\

s/
NOTE|2 The term risk as used in this annex is not meant in the sense of ISO/IEC 51, i.e. in the confext of

harms]| (physical injury or damage to the health of people, or damage to property, Gb e environment). Herle it is
limited to the risk of possibly not achieving the state of electromagnetic compatibj {?\

B.2 | Risk analysis s\\<</C)

The |analysis of the risk that equipment in the s pce? of this document could affect
electfomagnetic compatibility with respect to othe&@ ipment and systems identified two

situations:
N
a) the electromagnetic disturbance generat é\\%y equipment does exceed a level gbove
hich radio and telecommunications @ment or other equipment cannot operale as
ntended;

S5 =

b) eguipment does not have a Ievel’@immunity to the electromagnetic disturbance fo be
ekpected in its intended envir%gﬁent which allows it to operate without unaccepjtable
d

egradation of its intended usets
WO
. N
B.3 | Risk assessment C)\

In order to address %risks, requirements have been specified for the equipment ip the
scopg of this docundent. These requirements are intended to minimize the occurrences qf the
above mentione@uo situations and hence consider emission as well as immunity issues)

appr¢ac categorize equipment depending on the location where it is intended to be (§ised.
It digti ishes between CLASS A EQUIPMENT and CLASS B EQUIPMENT using the equipment

) . ; . oo - this
document have been applied for several decades and are proved to be appropriate for the
equipment in the scope of this document as long as the assignment between equipment
category and location of later usage are aligned.

The e:gs%@requirements are specified in Clause 7. They follow the well-established

The immunity requirements are specified in Clause 6. Three sets of immunity test levels and
performance criteria are specified depending on the electromagnetic environment (basic,
industrial, controlled; see relevant definitions in Clause 3) for which the equipment is intended
to be used. All three sets consider immunity against those electromagnetic phenomena
relevant for the electromagnetic environments considered. The phenomena comprise:

— electrostatic discharge;

— electromagnetic fields in the frequency range from 150 kHz to 1 GHz and 1,4 GHz to
6 GHz (whereas in the frequency range from 150 kHz to 80 MHz the effect of
electromagnetic fields is simulated by conducted phenomena);
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agnetic fields with power frequency;

— supply voltage dips and interruptions;

— transients (electrical fast transients as well as surges caused by lightning or power
switching) acting on the relevant PORTS of equipment.

NOTE

1 The above electromagnetic phenomena are simulated by means of immunity test methods.

NOTE 2 This document considers all immunity tests which are specified in the generic immunity standards
IEC 61000-6-1 and IEC 61000-6-2 and hence follows in this respect IEC Guide 107.

This risk assessment covers the situation in those types of electromagnetic environments

which—ate-covered in-this document-lt shall be noted that there mighf be installations

very
envir|

and

requI)sted to check the possibility that equipment might be installed under su ond

rarely electromagnetic phenomena occur not covered here or where eIectrong
pnments exist which deviate from those considered here. Hence manufa rs

complement this general risk assessment by a more specific one. Q(l/

N

here
netic

are
tions
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 1 Generalrequirements
FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of |EC is to prpmote
international co-operation on all questions concerning standardization in the electrical and'€lectronic fielfls. To
end and in addition to other activities, IEC publishes International Standards,. Technical Specifications,
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC(National Committee intefested
in |[the subject dealt with may participate in this preparatory work. International, governmental and non-
gojernmental organizations liaising with the IEC also participate in this pregaration. IEC collaborates dlosely
with the International Organization for Standardization (ISO) in accordance with conditions determinfed by
agfeement between the two organizations.

2) Thee formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation frpm all
interested IEC National Committees.

3) IEP Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IE€\National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible\in their national and regional publications. Any divergence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some.areds, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they have the latest edition of this publication.

7) N( liability shall attach to 4EC- or its directors, employees, servants or agents including individual experfs and
mgmbers of its technical.€¢ommittees and IEC National Committees for any personal injury, property damgge or
other damage of any.'nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out_bf the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

9) At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
pafentrights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |IEC 61326-1 has been prepared by subcommittee 65A: System
aspects, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition, published in 2012. This edition
constitutes a technical revision.

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

— the immunity test levels and performance criteria have been reviewed;

— requirements for portable test and measurement equipment have been clarified and
amended;
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— the description of the electromagnetic environments has been improved.

The text of this International Standard is based on the following documents:

FDIS Report on voting
65A/975/FDIS 65A/985/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This

In thi

e T

document has been drafted In accordance with the 1SO/IEC Directives, Part 2.

s document, the following print types are used:

erms used throughout this document which have been defined in Clause 3: S

MALL

t for
IEC

ed to

CAPITALS
A list of all parts of the IEC 61326 series under the general title Electrical equipmer
meagurement, control and laboratory use — EMC requirements, can'be found on the
websgite.
The ¢ommittee has decided that the contents of this documen¥will remain unchanged unfil the
stability date indicated on the IEC website under "http://welbstore.iec.ch" in the data relat
the specific document. At this date, the document will b€
e rg¢confirmed,
e withdrawn,
e r¢placed by a revised edition, or

e a

mended.
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INTRODUCTION

2020

Instruments and equipment within the scope of this document may often be geographically
widespread and hence operate under a wide range of environmental conditions.

The limitation of undesired electromagnetic emissions ensures that no other equipment
installed nearby is unduly influenced by the equipment under consideration. The limits are
more or less specified by, and therefore taken from, IEC and International Special Committee
on Radio Interference (CISPR) publications.

How
envir
docu
immu
giver
strikg
not c

Com
desig
spec

This
equif
supp
part
requi

pnment typical for the locations where it is intended to be operated. In this respet
ment specifies three different types of electromagnetic environment and theleve
nity. More detailed information about issues related to electromagnetic environment

in IEC TR 61000-2-5. Special risks, involving for example nearby or-direct ligh

pvered.

blex electric and/or electronic systems should require EMC planhing in all phases of
n and installation, taking into consideration the electromagnetic environment,
al requirements, and the severity of failures.

part of IEC 61326 specifies the EMC requirements that are generally applicable

netic
, the
s for
5 are
tning

s, circuit-breaking, or exceptionally high electromagnetic radiation in close proximity, are

their
any

o all

ment within its scope. For certain types of equipment, these requirements will be
emented or modified by the special requirements 'of one, or more than one, particular

IEC 61326-2 (all parts). These should be read in conjunction with the IEC 61326-1

rements.
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1

This [part of IEC 61326 specifies requirements for immunity and emissions regarding. elg
magnetic compatibility (EMC) for electrical equipment, operating from a supply_oribatte

ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 1: General requirements

Scope

ctro-
ry of

less than 1 000 V AC or 1 500 V DC or from the circuit being measured. Equipment intejnded

for professional, industrial-process, industrial-manufacturing and educationalhuse is co
by thjs part. It includes equipment and computing devices for

intended to be used in industrial and non-industrial locations.

Computing devices and assemblies and similar<equipment within the scope of inform
technjology equipment (ITE) and complying withtapplicable ITE EMC standards can be us|
systgms within the scope of this part of IEC,;61326 without additional testing, if they
suitaple for the intended electromagnetic environment.

It is|generally considered that this_\product family standard takes precedence ove
corrgsponding generic EMC standards.

The following equipment is covered by this document.

a)

b)

11
control;
L
a

easurement and test;

ABORATORY USE;
ccessories intended for use with the above (such as sample handling equipment),

ectrical measurement and test equipment
his is equipment(which, by electrical means, measures, indicates or records one or

ectricalrcontrol equipment

his js ‘equipment which controls one or more output quantities to specific values,
hch, value determined by manual settings, by local or remote programming, or by o

ered

ation
din
are

the

more

ectrical or nonZelectrical quantities, also non-measuring equipment such as signal

with
he or

E
T
e
generators, measurement standards, power supplies and transducers.
E
T
e
m

ore” input variables. This includes industrial process measurement and control (If

PMC)

equipment, which consists of devices such as:

— process controllers and regulators;

— programmable controllers;

— power supply units for equipment and systems (centralized or dedicated);
— analogue/digital indicators and recorders;

— process instrumentation;

— transducers, positioners, intelligent actuators, etc.

Electrical LABORATORY equipment, including In Vitro Diagnostic (IVD) medical equipment

This is equipment used to prepare or analyse materials, or measure, indicate or monitor

physical quantities. This equipment might also be used in areas other than laboratorie

S.
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d) Equipment a), b) or ¢) as above when being equipped with components having radio
functionality, for example for wireless communication.

Equipment within the scope of this document might be operated in different electromagnetic
environments; depending on the electromagnetic environment different emission and immunity
test requirements are applicable.

This document considers three types of electromagnetic environments:

e BASIC ELECTROMAGNETIC ENVIRONMENT;
e INDUSTRIAL ELECTROMAGNETIC ENVIRONMENT;

o| CONTROLLED ELECTROMAGNETIC ENVIRONMENT.

Corrgsponding immunity test requirements are described in Clause 6.

In tefms of emission requirements, equipment shall be classified in Class~A or Class B
equigment, as per the requirements and procedure of CISPR 11. The corresponding emigsion
requirements are described in Clause 7.

compatibility between equipment covered in this document and;,other equipment that might
operate at locations with electromagnetic environments.8considered in this document.
Guidance for an assessment concerning the risk for achieving EMC is given in Annex B.

The [specified emission and immunity requirements aim at (achieving electromajEetic

2 Normative references

The following documents are referred to in the\text in such a way that some or all of|their
contgnt constitutes requirements of this doctment. For dated references, only the edition
cited|applies. For undated references, the |atest edition of the referenced document (inclyiding
any gmendments) applies.

IEC 60050-161:1990, International’ Electrotechnical Vocabulary (IEV) - Part [161:
Electromagnetic compatibility

IEC §0050-161:1990/AMD1:4997
IEC §0050-161:1990/AMD2:1998
IEC 60050-161:1990/AMD3:2014
IEC 60050-161:1990/AMD4:2014
IEC 60050-161:1990/AMD5:2015
IEC 60050-161:1990/AMD6:2016
IEC 60050-161.4990/AMD7:2017
IEC 60050-161:1990/AMD8:2018

IEC :

- omag ompa y b mfts for
harmonic current emissions (equipment input current <16 A per phase)

A4
U100 v, &

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems, for
equipment with rated current <16 A per phase and not subject to conditional connection
IEC 61000-3-3:2013/AMD1:2017

IEC 61000-3-11:2017, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems —
Equipment with rated current <75 A and subject to conditional connection
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IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current >16 A and <75 A per phase

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 $1000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing andvmeapgure-
ment techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 445.- Testing | and
meagurement techniques — Surge immunity test
IEC §1000-4-5:2014/AMD1:2017

IEC $1000-4-6:2013, Electromagnetic compatibility (EMC) —~Part 4-6: Testing| and
meagurement techniques — Immunity to conducted disturbances, induced by radio-frequency
field

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

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) — Part 4-11: Testing| and
meagurement techniques — Voltage dips, shott, interruptions and voltage variations immunity
tests|for equipment with input current up to*16'A per phase

CISHR 11:2015, Industrial, scientific_and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods\of measurement

CISﬂR 11:2015/AMD1:2016

CISHR 11:2015/AMD2:2019

3 Terms, definitions'and abbreviations

3.1 Terms and«definitions

For the purpesés of this document, the terms and definitions given in IEC 60050-161 anf the
following apply.

ISO andvIEC maintain terminological databases for use in standardization at the follqwing
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

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

3.11

basic electromagnetic environment

environment existing at locations characterized by being supplied directly at low voltage from
the public mains network

EXAMPLES
— residential properties, for example houses, apartments;
— retail outlets, for example shops, supermarkets;

— business premises, for example offices, banks;
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— areas of public entertainment, for example cinemas, public bars, dance halls;
— outdoor locations, for example petrol stations, car parks, amusement and sports centres;

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

3.1.2

class A equipment

equipment suitable for use in all locations other than those allocated in residential
environments and those directly connected to a low voltage power supply network which
supplies buildings used for domestic purposes

[SOURCE: derived from CISPR 11:2015, 5.2]

3.1.3
clasg B equipment
equipment suitable for use in locations in residential environments and in establishments
directly connected to a low voltage power supply network which supplies buildings usegd for
domestic purposes

[SOURCE: derived from CISPR 11:2015, 5.2]

3.1.4
contfolled electromagnetic environment
envirpnment usually characterized by recognition and control*of EMC threats by users qf the
equipment or by design of the installation

3.1.5
enclosure port
phys|cal boundary of equipment through which_electromagnetic fields may radiate or impihge

3.1.6]
functional performance
operational performance characteristics defining the ability of equipment to achieve the
intended functions

Note 1 to entry: Characteristics can be based on the related technical documentation.

3.1.7
industrial electromagnetic environment
envirpnment existing at locations characterized by a separate power network, in most gases
supplied from a high- or medium-voltage transformer, dedicated for the supply of installations
feedIg manufacturing or similar plants with one or more of the following conditions:

- fr
— highicurrents and associated magnetic fields;

quentiswitching of heavy inductive or capacitive loads;

— presence of Industrial, Scientific and Medical (ISM) equipment (for example, welding
machines)

3.1.8

laboratory

test and measurement area that is specifically used for analysis, testing and servicing and
where equipment is operated by trained personnel

3.1.9

long-distance lines

lines within a building which are longer than 30 m, or which leave the building (including lines
of outdoor installations)


https://iecnorm.com/api/?name=f17feeaf8541d9c9fbae5488552d77b9

IEC 61326-1:2020 © |IEC 2020 -1 -

3.1.10

port

any particular interface of the specific equipment or system with the external electromagnetic
environment

EXAMPLE See Figure 1 for an example of Equipment Under Test (EUT).
Note 1 to entry: 1/0O PORTS are input, output or bi-directional, measurement, control, or data PORTS.

Note 2 to entry: Within this document, PORTS intended to be connected with earth potential for functional reasons
(functional earth PORTS) are considered as I/O PORTS.

N t 24 + - AV.VHIH ki & itk + +i th naonT LOf AN = | & + £+ oA
ote Fe-entrr—Withinthis-deeument—theproteective-earth-PORT(ianyHo-censidered-aspartof-the-POWERFR ORT.

enclosure port

AC power port

EUT
DC power port 1/0 port

IEC

Figure 1 — Examples of ports

3.1.111
power port
port gt which a conductor or cable, carrying the electrical input/output power needed fdr the
operation (functioning), is connected to the equipment

3.1.12
portable test and measurement equipment
test and/or measuring equipment designed to be easily carried by hand and to be conng¢cted
and disconnected by the user

3.1.13
type|test
confgrmity test made on on€_or more items representative of the production

[SOYRCE: IEC 60050<151:2001, 151-16-16]

3.1.14
auxiliary equipment
equipment necessary to provide the equipment under test (EUT) with the signals requirgd for
normfal operation and equipment to verify the performance of the EUT

3.1.15
performance level
specified operation of equipment under conditions of intended use

3.1.16

degradation (in performance)

an undesired departure in the operational performance of any device, equipment or system
from its intended performance

Note 1 to entry: The term "degradation” can apply to temporary or permanent failure.

[SOURCE: IEC 60050-161:1990, 161-01-19]
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3.1.17
loss of performance
operation of equipment outside a specified PERFORMANCE LEVEL

3.1.18
loss of function
operation of equipment with one (or more) of the equipment’s function unusable

3.2 Abbreviations

AE AUXILIARY EQUIPMENT

EMC electromagnetic compatibility
ESD electrostatic discharge

EUT equipment under test

/O input/output

RF radio frequency

UPS uninterruptable power supply
4 General

Equipment and systems within the scope of this documentican be subjected to various
of elpctromagnetic disturbances, sources of which include power, measurement or cd
lines|or those radiated from the environment. The types‘and levels of disturbances deper
the particular conditions in which the systems, subsystems or equipment are installed
operated.

inds
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Equipment within the scope of this documént can also be a source of electromagnetic

disturbances over a wide frequency range~ These disturbances can be conducted thr
powdr and signal lines, or be directly>radiated, and can affect the performance of
equipment, or influence the external electromagnetic environment.

For gmissions, the objective of the requirements given in this document is to ensure ths
disturbances generated by the” equipment and systems, when operated normally, dd
exceged a level which could prevent other systems from operating as intended. The emi
limitg are considered in _72.

NOTE| 1 Higher immunity levels than those specified can be necessary for particular applications (for exa
when
harsh¢r electromagnétic environments. Also, additional tests and different performance criteria can be nec
for pafticular applications.

NOTE|2 In“special cases, for example when highly susceptible equipment is being used near the EUT, add
mitigafion,measures could have to be employed to reduce the influencing electromagnetic emission further
the specified limits.

reliable operation ‘of the equipment is essential for safety) or when the equipment is intended for
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The manufacturer may select to perform all tests on either a single EUT or divide the tests
among multiple EUTs. If the latter, each test result shall be traceable to the EUT tested. The
testing sequence is optional.

5

5.1

EMC test plan

General

An EMC test plan shall be established prior to testing. At a minimum, it shall contain the
elements defined in 5.2 to 5.5.
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It may be determined from consideration of the electrical characteristics and usage of a
particular item of equipment that some tests are inappropriate and therefore unnecessary. In
such cases, the decision not to test shall be recorded in the EMC test plan.

5.2 Configuration of EUT during testing
5.2.1 General

Measurement, control and LABORATORY equipment often consists of systems with no fixed
configuration. The kind, number and installation of different subassemblies within the equip-
ment may vary from system to system. Thus, it is reasonable, and also recommended, not to

teSt eVUIy PUOO;b:U GIIGIIuUIIIUIIt.

To rgalistically simulate EMC conditions (related both to emission and immunity)| the
equigment assembly shall represent a typical installation as specified by the mranufacfurer.
Such| tests shall be carried out as TYPE TESTS under normal conditions as specified by the
manyfacturer.

5.2.2 Composition of EUT

All equipment, racks, modules, boards, etc. significant to EMC and-belonging to the EUT shall
be dgocumented. If relevant, the software version shall be docuniented.

5.2.3 Assembly of EUT

If an|EUT has a variety of internal and external configurations, the TYPE TESTS shall be made
with |one or more typical configurations that_Trepresent normal use in the intended
envirpnment. All types of modules shall be tested at least once. The rationale fon this
seledtion shall be documented in the EMC test plan.

5.2.4 1/O PORTS

Whefe there are multiple 1/O PORTS, which are all of the same type, connecting a cable t¢ just
one pf those PORTS is sufficient,xprovided that it can be shown that the additional cables
would not affect the results significantly.

5.2.5 AUXILIARY EQUIPMENT

When a variety of equipment is provided for use with the EUT, at least one of each type of
equigment shall be _selected to simulate actual operating conditions. AUXILIARY EQUIPMENT
may pe simulated.

5.2.6 Cabling and earthing (grounding)

The [cables and earth (ground) shall be connected to the EUT in accordance with the

mantfor\fulror'c sneacifications Thara shall ha na additional earth connections
RGeS p 8 ciHeatHoRs—Rere-SHanr—beHoaaaitioha—ead-coRRecHORS:

5.3 Operation conditions of EUT during testing
5.3.1 Operation modes

A selection of representative operation modes shall be made, taking into account that not all
functions, but only the most typical functions of the electronic equipment can be tested. The
estimated worst-case operating modes for normal application shall be selected.
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5.3.2 Environmental conditions

The tests shall be carried out within the manufacturer’s specified environmental operating
range (for example, ambient temperature, humidity, atmospheric pressure), and within the
rated ranges of supply voltage and frequency. The requirements of IEC 61000-4-2 for
environmental conditions shall take precedence over those of the EUT specification
(for example the humidity requirements for ESD).

5.3.3 EUT software during test

The software/firmware and its version used for the operation of the EUT shall be documented.

Th £+ b-all + tl FH tadl % +i <l £ ] |H t
IS vUTtvwalc olffadil TOPTTOTUTTU LT TolllTalbUu WUTolUm"Ld o T UpPTITalllty Tmmuutc 1UT TIVTTIiTar apy ity Ion.

5.4 | Specification of FUNCTIONAL PERFORMANCE

For immunity tests, FUNCTIONAL PERFORMANCE for each operating mode and |test shdll be
specified, where possible, as quantitative values, as well as for non-operational states |such
as ‘sfandby’ or ‘battery charging’, when an unintended change of state ceuld occur through
electfomagnetic disturbances. If that is not possible, the FUNCTIONAL PERFORMANCE should be
descfibed in the test plan with supporting justification.

5.5 | Test description

Each| test to be applied shall be specified in the EMC testiplan. The description of the {ests,
the test methods, the characteristics of the tests, and the-fest set-ups are given in the pasic
standards, which are referred to in 6.2 and 7.2. Additional information needed for the pragtical
implgmentation of the tests is given in this doeument. The contents of the refergnced
standards need not be reproduced in the test plan. In some cases, the EMC test plan |shall
spec|fy the application in detail.

NOTE| Not all known disturbance phenomena have been specified for testing purposes in this document, byt only
those which are considered as most critical.

6 Immunity requirements

6.1 | Conditions during the'tests

The ¢onfiguration of thetEUT and the modes of operation used during the execution of jeach
test ghall be preciselynoted in the test report.

Testg shall be applied to the relevant PORTS in accordance with Table 1, Table 2 or Table|3.

The fests shall be conducted in accordance with the basic standards listed in the rel¢vant
table| forl one phenomenon at a time. If additional test conditions or configurationg not
descfibed in the basic standards are required, these conditions or configurations, and|their
ratiormate, strattbe documentedm the testTeport.

6.2 Immunity test requirements

Table 1 gives the immunity requirements for equipment intended to be used in a BASIC
ELECTROMAGNETIC ENVIRONMENT.

Table 2 gives the immunity requirements for equipment intended to be used in an INDUSTRIAL
ELECTROMAGNETIC ENVIRONMENT.

Table 3 gives the immunity requirements for equipment intended to be used in a CONTROLLED
ELECTROMAGNETIC ENVIRONMENT.
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Annex A gives the immunity requirements for PORTABLE TEST AND MEASUREMENT EQUIPMENT
that is powered by battery or from the circuit being measured.

The performance criteria A, B, and C that are mentioned in the following tables are described

in 6.4.
Table 1 — Immunity test requirements for equipment
intended to be used in a BASIC ELECTROMAGNETIC ENVIRONMENT
Perform-
PORT Phenomenon Basic standard Test value ance
critérion
ENCLPSURE ESD IEC 61000-4-2 | +4 KV contact discharge B
+8 KV air discharge B
Electromagnetic field IEC 61000-4-3 | 3 V/m (80 MHz to 1 GHz; A
1,4 GHz to 6 GHz))?
Power frequency IEC 61000-4-8 3 A/m (50 Hz, 60 Hz) A
magnetic field °
AC gower Burst IEC 61000-4-4 +1 kV (5 kHz or 100 kHz) B
(inclyding Surge IEC 61000-4-5 +0,5 kV line-to-line B
protgctive earth) +1 kV, liné-to-ground B
Conducted RF IEC 61000-4-6 |r3 V(150 kHz to 80 MHz) A
Voltage dip IEC 61000-411 0 % during half cycle B
0 % during 1 cycle B
70 % during 25/30 cycles © C
Short interruptions IEC,61000-4-11 | 0 % during 250/300 cycles °© C
DC gower ¢ © Burst IEC 61000-4-4 | +1 kV (5 kHz or 100 kHz) B
(inclyiding Surge IEC 61000-4-5 | +0,5 kV line-to-line B
protgctive earth) +1 kV line-to-ground B
Conducted RF IEC 61000-4-6 | 3V (150 kHz to 80 MHz) A
I/0 dignal/control © | Burst ¢ IEC 61000-4-4 | +0,5 kV (5 kHz or 100 kHz) B
(inclyiding Surge)* IEC 61000-4-5 | £1 kV line-to-ground B
functional earth)
Conducted RF ¢ IEC 61000-4-6 | 3V (150 kHz to 80 MHz) A
I/0 dignal/control®€ | Burst 9 IEC 61000-4-4 | +1 kV (5 kHz or 100 kHz) B
connecteg-directly | Surge IEC 61000-4-5 | £0,5 kV line-to-line B
to mains supply +1 kV line-to-ground B
Conducted RF ¢ IEC 61000-4-6 | 3V (150 kHz to 80 MHz) A

recommended.

Only to magnetically sensitive equipment.

Only in the case of lines >3 m.

Only in the case of LONG-DISTANCE LINES.

¢ DC pPOWER PORTS intended to be connected to a low voltage DC supply (£ 60 V),
(isolated from the AC mains supply) are not subject to transient overvoltages (i.e. reliably-grounded,
capacitively-filtered DC secondary circuits) shall be regarded as 1/O signal/control PORTS.

¢ For example, "25/30 cycles" means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test".

a8 In case testing is performed also in the frequency range from 1 GHz to 1,4 GHz, the same test level is

where secondary circuits
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Table 2 — Immunity test requirements for equipment intended
to be used in an INDUSTRIAL ELECTROMAGNETIC ENVIRONMENT

Perform-
PORT Phenomenon Basic standard Test value ance
criterion
ENCLOSURE ESD IEC 61000-4-2 +4 kV contact discharge B
+8 kV air discharge B
Electromagnetic field IEC 61000-4-3 10 V/m (80 MHz to 1 GHz) A
3V/m (1,4 GHz to 6 GHz) 2 A
Power-frequency mragrretic HEC61000-4-8 SOAMT (5060 H2)
field ®
AC gower Burst IEC 61000-4-4 +2 kV (5 kHz or 100 kHz) B
(inclfiding Surge IEC 61000-4-5 | £1 kV line-to-line B
protgctive earth) +2 KV line-to-ground B
Conducted RF IEC 61000-4-6 3V (150 kHz t6-80 MHz), A
see NOTE
Voltage dip IEC 61000-4-11 0 % during 1 cycle B
40 % during 10/12 cycles © o
70 Y%-during 25/30 cycles °© C
Short interruptions IEC 61000-4-11 0 % during 250/300 cycles ° o
DC gower ¢ © Burst IEC 610002434 +2 kV (5 kHz or 100 kHz) B
(inclfiding Surge IEC 64000-4-5 | £1 kV line-to-line B
protgctive earth) +2 kV line-to-ground B
Conducted RF [EC 61000-4-6 3V (150 kHz to 80 MHz) A
see NOTE
I/0 signal/control © |Burst ¢ IEC 61000-4-4 +1 kV (5 kHz or 100 kHz) B
(including Surge IEC 61000-4-5 +1 KV line-to-ground B
functional earth)
Conducted RF¢ IEC 61000-4-6 3V (150 kHz to 80 MHz) A
see NOTE
1/0 dignal/control ¢ | Burstd IEC 61000-4-4 +2 kV (5 kHz or 100 kHz) B
(conected directly | Surge f IEC 61000-4-5 | +1 kV line-to-line B
to mpins supply) +2 KV line-to-ground B
Conducted RF ¢ IEC 61000-4-6 3 V(150 kHz to 80 MHz) A
see NOTE
NOTH _<Equipment considered in this table is typically used in industrial installations with the cabling arranggd on
metallichstructures. This reduces coupling of electromagnetic fields into cables and hence justifies a Jower

immunity level compared to that given in the generic immunity standard IEC 61000-6-2. The level of 3 V is used
for more than 15 years without immunity issues and hence proved to be sufficient.

a8 In case testing is performed also in the frequency range from 1 GHz to 1,4 GHz, the same test level as above
1,4 GHz is recommended.

Only to magnetically sensitive equipment.

¢ For example, “25/30 cycles" means "25 cycles for 50 Hz test" or "30 cycles for 60 Hz test”.

¢ DC power PORTS intended to be connected to a low voltage DC supply (< 60 V),

Only in the case of lines > 3 m.

where secondary circuits

(isolated from the AC mains supply) are not subject to transient overvoltages (i.e. reliably-grounded,
capacitively-filtered DC secondary circuits) shall be regarded as 1/O signal/control PORTS.

Only in the case of LONG-DISTANCE LINES.
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Table 3 — Immunity test requirements for equipment intended
to be used in a CONTROLLED ELECTROMAGNETIC ENVIRONMENT

funcfional earth)

Perform-
PORT Phenomenon Basic standard Test value ance
criterion
ENCLOSURE ESD IEC 61000-4-2 +4 kV contact discharge B
+8 kV air discharge B
Electromagnetic field IEC 61000-4-3 1V/m (80 MHz to 1 GHz; A
1,4 GHz to 6 GHz) @
AC LUVVUI BUID;. iEU U1UUU'4'4 I‘I i\‘V’ \5 i’\HL Ul ‘IUU Il\i‘iL[ f
(inclfiding Surge IEC 61000-4-5 | +0,5 kV line-to-line :
protgctive earth) +1 kV line-to-ground B
Conducted RF IEC 61000-4-6 | 1V (150 kHz to 80 MHz) A
DC gower b ¢ Burst IEC 61000-4-4 | 1 kV (5 kHz or 100, kHz) H
(inclyiding
protdctive earth) Conducted RF IEC 61000-4-6 | 1V (150 kHz-0"80 MHz) A
I/0 gignal/control ¢ | Burst ? IEC 61000-4-4 | +0,5KV,(5 kHz or 100 kHz) H
(inclyiding Conducted RF P IEC 61000-4-6 | ¢1 (150 kHz to 80 MHz) A

2 In

GHz to 1,4 GHz, the same test le

el is

rg

(i

C4

b Ohly in the case of lines > 3 m.

¢ D[ power PORTS intended to be connected to a low voltage DC supply (< 60 V),

case testing is performed also in the frequency range ffom" 1

commended.

where secondary ci
olated from the AC mains supply) are not\Subject to transient overvoltages (i.e. reliably-grou
pacitively-filtered DC secondary circuits) shall be regarded as 1/0 signal/control PORTS.

rcuits
hded,

NOTE
perso
which
Table

6.3

The
perfa
due

the operation of the EUT.

NOTE| This-is of particular concern for EUTs with functionality that can be defined or controlled by softw|
firmwgres

In general, analysis, test and servige)laboratories have CONTROLLED ELECTROMAGNETIC ENVIRONMENT
nel in these areas are usually trained to interpret results. Such environments typically contain equi
requires protection by devices. such as UPS, filters, or surge suppressers. Hence, the test values sh
3 are relaxed from those in Table 1.

Random aspects

duration of eacCh,test and/or the number of tests shall be sufficient to ensure tha
rmance critefion is met consistently. Due care shall be taken to avoid a false test
random¢effects, for example, due to a timing relationship between the test stimulus

5, and
pment

wn in

t the
pass
5 and

gare or

For instance, in the case of electrostatic discharge testing of digital equipment, the EUT
should be exposed to at least 10 discharges at each polarity, test point and test level to
exclude random effects. In case of burst testing, it may be advisable to extend the testing
time to more than 1 minute.
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6.4 Performance criteria
6.4.1 General

The general principles (performance criteria) for the evaluation of the immunity test results
are the following. Permissible LOSSES OF PERFORMANCE are allowed only if specified in the test
plan before testing, and clearly provided to the user in the product specification. If the
PERFORMANCE LEVEL or the permissible LOSS OF PERFORMANCE is not specified, either of these
may be derived from the product specification or user documentation and what the user may
reasonably expect from the equipment if used as intended.

6.4.2_P'eff'°fmallvc CT ;tcl ;Ull A

The [equipment shall continue to operate as intended during and after the~‘test] No
DEGRADATION OF PERFORMANCE or LOSS OF FUNCTION is allowed below a PERFORMANCE LUEVEL
specflfied in the user documentation, when the equipment is used as intended.(ln-the case of
applying immunity tests with continuous electromagnetic phenomena, the PERFORMANCE YEVEL
may [be replaced by a permissible LOSS OF PERFORMANCE which shall recover, without|user
interyention. A permissible LOSS OF PERFORMANCE is allowed within the.PERFORMANCE UEVEL
only when this information is clearly provided to the end user via dogumentation, such apg the
proddict user manual. No change in the operating state is allowed nor is loss of data.

6.4.3 Performance criterion B

The lequipment shall continue to operate as intended affer the test. No DEGRADATION OF
PERFPRMANCE or LOSS OF FUNCTION is allowed below,-a{PERFORMANCE LEVEL specified in the
user [documentation, when the equipment is used asyintended. During the test, the equipment
PERFPRMANCE LEVEL may be replaced by a permissible LOSS OF PERFORMANCE if such LO$S OF
PERFPRMANCE is detailed in the EMC test plan. A\permissible LOSS OF PERFORMANCE is allpwed
within the PERFORMANCE LEVEL only when thiszinformation is clearly provided to the end|user
via dpcumentation, such as the product user.manual. An unintended change of the opernating
state|is allowed if self-recoverable. No loss, of stored data is allowed.

The following are examples of performance criterion B:

o| Data transfer is controlled,or checked by parity check or by other means. In the calse of
malfunction, such as caused by a surge impulse, the data transfer will be repg¢ated
automatically. A reduced data transfer rate at this time is allowable degradation.

¢| During testings~an analogue function value may deviate in excess of the specified
limits. After the test, the deviation vanishes.

¢| In the case“of a monitor used only for man-machine monitoring, it is allowabld that
some ,d€gradation takes place, such as momentary display interference during the
application of burst impulses.

6.4.4| Performance criterion C

LOss OF FUNCTION is allowed, provided the function is self-recoverable or can be restored by
the operation of the controls. Recovery procedure shall be included in the user
documentation. No permanent damage to the equipment is allowed.

The following are examples of performance criterion C:

e In the case of an interruption in the mains longer than the specified buffer time, the
power supply unit of the equipment is switched off. The switch-on may be automatic or
carried out by the operator.

e After a programme interruption caused by a disturbance, the processor functions of the
equipment stops at a defined position and is not left in a "crashed state". An operator's
action may be necessary.
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The test results in an opening of an over-current protection equipment that ca
reset by the operator.

7 Emission requirements

7.1

Conditions during measurements

n be

The measurements shall be made in the operating mode in accordance with the EMC test
plan (see Clause 5).

The
stang
how¢g

appli
7.2
The
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CISHR standards’) of CISPR 11:2015 does not apply.

For (
in C
EQUIR
11:2(

For (
in C
EQUIA
11:2(
with

currgints up to 75 A per phase; IEC 61000-3-12 and IEC 61000-3-11 apply.

8 1

The
provi

ToToT

ards as stated in 7.2. The contents of the reference standards are not reproduced
ver, modifications or additional information needed for the practical implementati
Cation of the tests may be given in the other parts of IEC 61326 (all parts).

Emission limits

equipment shall be classified, and respective information shalll-be provided fo
cable group and class as specified in CISPR 11:2015/AMD1:2016/AMD?2:2
e 5. Equipment classification and choice of respective limits"shall be determined
j into account the intended environment and emission requirement in the areas of us

x H (‘Statistical assessment of series produced equipment against the requiremer

broup 1 CLASS A EQUIPMENT, the limits, the measuring methods and the provisions
SPR 11:2015/AMD1:2016/AMD2:2019 Subclause 6.2 apply. For Group 2 CLA
MENT, the limits, the measuring methods and the provisions given in C
15/AMD1:2016/AMD 2:2019, Subclause 6.3 apply.

broup 1 CLASS B EQUIPMENT, the lifits, the measuring methods and the provisions
SPR 11:2015/AMD1:2016/AMD2:2019 Subclause 6.2 apply. For Group 2 CLA
MENT, the limits, the measuring methods and the provisions given in C
15/AMD1:2016/AMD2:2019Subclause 6.3 apply. In addition, for CLASS B EQUIP
input current up to 16-"A;, IEC 61000-3-2 and IEC 61000-3-3 apply. For higher

[est results and-test report

est resulfs~shall be documented in a comprehensive test report with sufficient det
de for test repeatability.

The Iiest report shall contain the following minimum information:
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UT description (plus EUT identifier);

— test facility name and location;

- E

MC test plan;

— test requirements, i.e. which type of electromagnetic environment is considered;

— performance criteria;

— test data and results;

- if

applicable, characteristics of equipment operation deviation from FUNCTI

PERFORMANCE encountered during testing;

— modifications to the EUT (if any);

— test equipment and test set-up.

ONAL
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9 Instructions for use

The manufacturer shall indicate the electromagnetic environment for which the EUT is
intended to be used and the standard(s) that was/were applied.

The manufacturer shall give information that emissions, which exceed the levels required by
this document, can occur when the EUT is connected to a test object.

If a PERFORMANCE LEVEL or any permissible performance loss (as allowed in 6.4) is valid under
the electromagnetic immunity conditions (see 6.2), then this level shall be described in the

user geetmentation:
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Annex A
(normative)

Immunity test requirements for PORTABLE TEST AND MEASUREMENT
EQUIPMENT powered by battery or from the circuit being measured

Equipment covered within this annex is PORTABLE TEST AND MEASUREMENT EQUIPMENT that is
powered by battery or from the circuit being measured. Equipment that can be operated while
charging is excluded from this annex.

NOTE

1 Test and measurement equipment within the scope of this annex can be used in a wide rar

ge of

locatigns, but by personnel capable of interpreting the results obtained. If these instruments are connectefl to a

mains

NOTE|
other

supply, it is normally only by their test or measurement leads and only for a short duratiom)of/th¢ test.
Hencd, the number of electromagnetic phenomena shown in Table A.1 is reduced in relation to Table 1%

2 Examples for equipment included in the scope of this annex but not limited to, are: equipment covefed by
parts of IEC 61326 (all parts), such as digital multi-meters, stand alone current 'clamps, LABORATORY

equipment, programmers, on-site calibration units. Such equipment is intended to be operated by skilled pefsonal

and for a short duration of measuring time only.

NOTE|

equipment, energy meters, power meters, power analyzers, power quality (nstruments, oscilloscopes.
equipment is typically operated over a longer duration of measuring time.

NOTE|

docunjent.

3 Examples for equipment excluded from the scope of this annex arej monitoring equipment, d

4 If RF transmitters are used in close proximity, they could djsturb” equipment within the scope

ontrol
Such

f this

Tahle A.1 — Immunity test requirements for PORTABLE TEST AND MEASUREMENT EQUIPMENT

b Ohly to magnetically sénsitive equipment.

bquency range 1,4 GHz to 2:GHz is recommended.

e test shall be carried out at the frequencies appropriate to mains supply. Equipment intended for U
eas supplied enly~at one of these frequencies need only be tested at that frequency.

PORT Phenomenon Basic standard Test value Performance
criterion
ENCLPSURE ESD IEC61000-4-2 (%4 KV contact discharge B
+8 KV air discharge
Electromagnetic field IEC 61000-4-3 |3 V/m (80 MHz to 1 GHz) A
3V/m (1,4 GHz to 2 GHz) 2 A
1V/m (2,0 GHz to 6 GHz) A
Power frequency IEC 61000-4-8 |3 A/m (50 Hz, 60 Hz) © A
magnetic field P
2 In case testing is performed also in the frequency range from 1 GHz to 1,4 GHz, the same test level as |n the

se in

A b4

acco
the i

ding to the requirements given in one of the Table 1, Table 2 or Table 3 dependir
tended efectromagnetic environment.

ttery _charger used by the products within the scope of this annex shall be tésted

g on
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Annex B
(informative)

Guide for analysis and assessment for electromagnetic compatibility

B.1 General

This document follows the approach given in IEC Guide 107 by means of giving EMC
requirements for the product families described in Clause 1. In this respect, it specifies

requirements—forthe—emissions—caused-by—eguipmentandforthe—tmmu o—b-e—a6chHe
equipment. However, when operating equipment in the scope of this document at
installations, there might be a risk that the specified requirements do not ensure a,sufficient
degrge of electromagnetic compatibility.

NOTE| 1 Definitions used in the area of EMC, such as electromagnetic compatibility, emiSsions, immunifly, are
explaiped in IEC Guide 107.

NOTE|2 The term risk as used in this annex is not meant in the sense of ISO/IEC Gdide 51, i.e. in the conjext of
harms| (physical injury or damage to the health of people, or damage to property orythe environment). Herfle it is
limited to the risk of possibly not achieving the state of electromagnetic compatibijtity:

B.2 | Risk analysis

The |analysis of the risk that equipment in the scope of this document could affect
electfomagnetic compatibility with respect to otherfeguipment and systems identifie§ two
situations:

a) the electromagnetic disturbance generated\by equipment does exceed a level dbove
hich radio and telecommunications equipment or other equipment cannot operafe as
ntended;

S5 =

b) eguipment does not have a level «0f immunity to the electromagnetic disturbance {o be
ekpected in its intended environment which allows it to operate without unacceptable
d

egradation of its intended uset
B.3 | Risk assessment

In order to address those risks, requirements have been specified for the equipment in the
scopge of this documient. These requirements are intended to minimize the occurrences qf the
above mentioned two situations and hence consider emission as well as immunity issues.

The [emission/requirements are specified in Clause 7. They follow the well-established
approachto. categorize equipment depending on the location where it is intended to be yised.
It digtinguishes between CLASS A EQUIPMENT and CLASS B EQUIPMENT using the equipment
categori j i i issi imi this
document have been applied for several decades and are proved to be appropriate for the
equipment in the scope of this document as long as the assignment between equipment
category and location of later usage are aligned.

The immunity requirements are specified in Clause 6. Three sets of immunity test levels and
performance criteria are specified depending on the electromagnetic environment (basic,
industrial, controlled; see relevant definitions in Clause 3) for which the equipment is intended
to be used. All three sets consider immunity against those electromagnetic phenomena
relevant for the electromagnetic environments considered. The phenomena comprise:

— electrostatic discharge;

— electromagnetic fields in the frequency range from 150 kHz to 1 GHz and 1,4 GHz to
6 GHz (whereas in the frequency range from 150 kHz to 80 MHz the effect of
electromagnetic fields is simulated by conducted phenomena);
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— magnetic fields with power frequency;
— supply voltage dips and interruptions;

— transients (electrical fast transients as well as surges caused by lightning or power
switching) acting on the relevant PORTS of equipment.

NOTE 1 The above electromagnetic phenomena are simulated by means of immunity test methods.

NOTE 2 This document considers all immunity tests which are specified in the generic immunity standards
IEC 61000-6-1 and IEC 61000-6-2 and hence follows in this respect IEC Guide 107.

This risk assessment covers the situation in those types of electromagnetic environments
which—-are-covered-in-this document.lt shall be noted that there mighf be installations-where
very |rarely electromagnetic phenomena occur not covered here or where electromagnetic
envirpnments exist which deviate from those considered here. Hence manufacturerg are
requested to check the possibility that equipment might be installed under such“cond{tions
and IJ complement this general risk assessment by a more specific one.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIEL ELECTRIQUE DE MESURE,
DE COMMANDE ET DE LABORATOIRE -
EXIGENCES RELATIVES A LA CEM -

2020

Partio4: Exi snéral
AVANT-PROPOS

Mmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux deyRIEC). L’IEC
et de favoriser la coopération internationale pour toutes les questions de normalisation/dans les don
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités ,— publie des N
ernationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessib
blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leurielaboration est confiée
Mmités d'études, aux travaux desquels tout Comité national intéressé par |el'sujet traité peut particip¢
anisations internationales, gouvernementales et non gouvernementales,\en liaison avec I'l[EC, parti
plement aux travaux. L'IEC collabore étroitement avec I'Organisation Iaternationale de Normalisation
on des conditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'l[EC concernant les questions‘techniques représentent, dans la n
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
Bressés sont représentés dans chaque comité d’études.

5 Publications de I'lEC se présentent sous la forme de{recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous-les ‘efforts raisonnables sont entrepris afin qud
ssure de I'exactitude du contenu technique de ses publications; 'l|EC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

sure possible, a appliquer de fagon transpargnte les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité..ne* doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
ndataires, y compris_ses experts particuliers et les membres de ses comités d'études et des C
ionaux de I'lEC, ‘pour tout préjudice causé en cas de dommages corporels et matériels, ou de touf
mmmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
justice) et /es dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
te autre PUblication de I'lEC, ou au crédit qui lui est accordé.

ttention-est attirée sur les références normatives citées dans cette publication. L'utilisation de publid
érencéés est obligatoire pour une application correcte de la présente publication.

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

Commission Electrotechnique Internationale (IEC) est une organisation mondiale- de normalisation

h pour
aines
brmes
es au
a des
r. Les
cipent
(1S0O),

esure
'EC

réées
I'lEC
ble de

ute la
nales
es ou

dants
les de
cation

S ou
mités
autre
5 frais
ou de

ations

ttention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven

t faire

I'o
de

bjet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
brevets et de ne pas avoir signalé leur existence.

droits

La Norme internationale IEC 61326-1 a été établie par le sous-comité 65A: Aspects systémes,
du comité d’études 65 de I'l[EC: Mesure, commande et automation dans les processus
industriels.

Cette troisiéeme édition annule et remplace la deuxieme édition parue en 2012. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

— les niveaux d'essai d'immunité et les critéres de performance ont été revus;

— les exigences concernant le matériel d'essai et de mesure portable ont été clarifiées et
modifiées;

— la description des environnements électromagnétiques a été améliorée.

Le texte de cette Norme internationale est issu des documents suivants:

FDBtS Rapportdevote

65A/975/FDIS 65A/985/RVD

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

abou

Ced

Dang
e T

Une
élect
étre

Le ¢
stabi
relati

i a I'approbation de cette Norme internationale.
pcument a été rédigé selon les Directives ISO/IEC, Partie 2.

le présent document, les caractéres d'imprimerie suivants soft utilisés:
ermes définis a I'Article 3 et utilisés dans tout ce document: PETITES MAJUSCULES

iste de toutes les parties de la série IEC 61326, publiées sous le titre général Ma
rique de mesure, de commande et de laboratoire~ Exigences relatives a la CEM,
tonsultée sur le site web de I'lEC.

bmité a décidé que le contenu de ce document ne sera pas modifié avant la da
ves au document recherché. A cette date, le document sera

conduit,

ipprimé,

mplacé par une édition.révisée, ou

mendé.

teriel
peut

e de

ité indiquée sur le site web de I'lEC(sous "http://webstore.iec.ch" dans les données
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INTRODUCTION

2020

Les instruments et matériels relevant du domaine d'application du présent document peuvent
souvent étre trés dispersés géographiquement et fonctionnent donc dans un large éventail de

cond

itions environnementales.

La limitation des émissions électromagnétiques indésirables permet d'éviter qu'un autre
matériel, installé a proximité, soit soumis a l'influence du matériel a I'étude. Les limites sont
plus ou moins spécifiées dans les publications de I'l[EC et du Comité international spécial des
perturbations radioélectriques (CISPR) et proviennent donc de ces documents.

ToutJefois, il convient que le matériel fonctionne sans dégradation excessive dan

envir|
docu
nived
conc
parti
circu
imm¢

Il copvient que les systemes électriques et/ou électroniques complexes exigent tout au

de l6
I'env

Cette
appli
maté
ou p
conjd

pnnement électromagnétique type pour les sites d'utilisation prévus. A cet effg
ment spécifie trois types différents d'environnements électromagnétiques @insi qu

brne les problémes associés aux environnements électromagnétiques. Les ris
uliers, dus par exemple a des coups de foudre proches ou directsi)a l'ouverture

diate, ne sont pas couverts.

ur conception et de leur installation une planification<de la CEM prenant en co
ronnement électromagnétique, les exigences particuliéces et la gravité des défauts.

partie de I'lEC 61326 spécifie les exigences relatives a la CEM qui sont générale
cables a tout matériel relevant de son domaine d'application. Pour certains typeg
riels, ces exigences sont complétées ou modifiées par les exigences particuliéres
usieurs des parties de I'|EC 61326-2 (toutés les parties). Il convient de lire cel
intement avec les exigences de I'lEC 61326-1.

ux d'immunité. L’IEC TR 61000-2-5 donne des informations plus détajllées en cg¢

t ou a un rayonnement électromagnétique exceptionnellementy élevé a proximité

long
mpte

ment
s de
i'une
es-Ci
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MATERIEL ELECTRIQUE DE MESURE,
DE COMMANDE ET DE LABORATOIRE -
EXIGENCES RELATIVES A LA CEM -

Partie 1: Exigences générales

1 Domaine d’application

La présente partie de I'lEC 61326 spécifie les exigences relatives a I'immunité et
émisgions concernant la compatibilité électromagnétique (CEM) pour les matériels électr
fonctjonnant a partir d'une source d'alimentation ou d'une batterie inférieure"a-1 000
courant alternatif ou 1 500 V en courant continu ou a partir du circuit mesuré. Elle cong

aux
ques
V en
erne

les matériels prévus pour un usage professionnel, pour les processusjihdustriels et|pour

I'ensgignement. Cela comprend les matériels et les dispositifs informatiques pour

dansfun usage en milieu industriel ou non industrigl.

g mesurage et les essais;

d commande;

gs applications en LABORATOIRE;

gs accessoires prévus pour étre utilisés dans les €as susmentionnés (par exemple,
nmatériel de manipulation d’échantillons),

Les dispositifs informatiques et les matériels_similaires relevant du domaine d'application des
appareils de traitement de l'information (ATI) et répondant aux normes de CEM deg ATI
peuvent étre utilisés dans les systémestrelevant du domaine d'application de la présente
parti¢ de I'lEC 61326, sans essais suUpplémentaires s'ils sont adaptés a I'environnement

électfomagnétique prévu.

En regle générale, la présenté.norme de famille de produits prévaut sur les normes |CEM

génériques correspondantes.

Les matériels cités ciqapres sont traités dans le présent document.

a) Matériels électriqUes de mesure et d'essai
Matériels électriques permettant de mesurer, d'indiquer ou d'enregistrer une ou plusfieurs
gfandeurs.electriques ou non électriques, et également des matériels qui ne sont pas des
nmatériels de mesure, tels que générateurs de signaux, étalons, alimentations et
transducteurs.

b) Materiels electriques de commande

Matériels servant a commander une ou plusieurs grandeurs de sortie spécifiques, chacune
de ces grandeurs étant déterminée par des réglages manuels, par une programmation
locale ou a distance, ou par une ou plusieurs variables d'entrée. Cette catégorie comprend
les matériels de mesure et de commande dans les processus industriels (IPMC - industrial
process measurement and control), tels que:

— les régulateurs et contréleurs de processus;

— les automates programmables;

— les blocs d'alimentation des matériels et des systémes (centralisés ou spécialisés);
— les indicateurs et les enregistreurs analogiques/numériques;

— les instruments de processus;

— les transducteurs, positionneurs, organes de commande intelligents, etc.
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Matériels électriques de LABORATOIRE, y compris le matériel médical de diagnostic in vitro
(IVD - In Vitro Diagnostic)

Ces matériels servent a préparer ou analyser des matiéres, ou a mesurer, indiquer ou
controler les grandeurs physiques. Ces matériels peuvent étre aussi utilisés dans des
emplacements autres que des laboratoires.

Matériels a), b) ou c) ci-dessus équipés de composants ayant une fonction
radioélectrique, par exemple pour les communications sans fil.

matériels relevant du domaine d'application du présent document peuvent étre utilisés
s des environnements électromagnétiques différents; selon [I'environnement

électromagnétique, différentes exigences concernant les émissions et les essais d'immunité

son

Le

électfomagnétiques:

Les

En

t ppplicables.

présent document prend en considération trois types d'enyironnements

I'ENVIRONNEMENT ELECTROMAGNETIQUE ORDINAIRE;
e| I'ENVIRONNEMENT ELECTROMAGNETIQUE INDUSTRIEL;
o| I'ENVIRONNEMENT ELECTROMAGNETIQUE CONTROLE.

gxigences correspondantes relatives aux essais d'immunité.sont décrites a I'Article 6

matiere d'exigences relatives aux émissions, les matériels doivent étre classés en

matériels de classe A ou de classe B, conformément.-alx exigences et a la procédure e la

CIS

Les

PR 11. Les exigences correspondantes relatives-aux émissions sont décrites a I'Article 7.

g¢xigences spécifiées relatives aux émissions’ et a I'immunité ont pour objet d’assuter la

compatibilité électromagnétique entre le matériel couvert par le présent document et d’autres
matériels susceptible de fonctionner dans™des environnements électromagnétiques pris en

con
app

2

Les
des

s|dération dans le présent document:iL’Annexe B donne des recommandations pour une
réciation du risque relatif a 'obtentien de la CEM.

Références normatives

documents suivants.cités dans le texte constituent, pour tout ou partie de leur confenu,
exigences du présent document. Pour les références datées, seule I'édition [citée

s’apglique. Pour les-références non datées, la derniére édition du document de réfénence

s'apdlique (y comprisles éventuels amendements).

IEC

Compatibilite*électromagnétique

IEC
IEC
IEC
IEC
IEC
IEC
IEC
IEC
(dis
IEC

0050-161:1990, Vocabulaire Electrotechnique International (IEV) — Partie|161:

0050<161:1990/AMD1:1997

0050-161:1990/AMD2:1998
60050-161:1990/AMD3:2014
60050-161:1990/AMD4:2014
60050-161:1990/AMD5:2015
60050-161:1990/AMD®6:2016
60050-161:1990/AMD7:2017
60050-161:1990/AMD8:2018
ponible a I'adresse < http://www.electropedia.org>)

61000-3-2:2018, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites

pour les émissions de courant harmonique (courant appelé par les appareils <16 A par phase)
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IEC 61000-3-3:2013, Compatibilité électromagnétique (CEM) — Partie 3-3: Limites — Limitation
des variations de tension, des fluctuations de tension et du papillotement dans les réseaux
publics d'alimentation basse tension, pour les matériels ayant un courant assigné <16 A par
phase et non soumis a un raccordement conditionnel

IEC 61000-3-3:2013/AMD1:2017

IEC 61000-3-11:2017, Compatibilité électromagnétique (CEM) - Partie 3-11: Limites -
Limitation des variations de tension, des fluctuations de tension et du papillotement dans les
réseaux publics d'alimentation basse tension — Equipements ayant un courant assigné <75 A
et soumis a un raccordement conditionnel

IEC $1000-3-12:2011, Compatibilité électromagnétique (CEM) — Partie 3-12: Limites =Limites
pour|les courants harmoniques produits par les appareils connectés aux réseauxpyblics
bassg tension ayant un courant appelé >16 A et <75 A par phase

IEC $1000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'gssai
et del mesure — Essai d'immunité aux décharges électrostatiques

IEC $1000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie’ 4-3: Techniques d’gssai
et dd mesure — Essai d’immunité aux champs électromagnétiquésyrayonnés aux fréqugnces
radioglectriques

IEC $1000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Compatibilité électromagnétique\(CEM) — Partie 4-4: Techniques d'gssai
et defmesure — Essais d'immunité aux transitoires-électriques rapides en salves

IEC 61000-4-5:2014, Compatibilité électromaghétique (CEM) — Partie 4-5: Techniques d'gssai
et del mesure — Essai d'immunité aux ondesde choc
IEC §1000-4-5:2014/AMD1:2017

IEC $1000-4-6:2013, Compatibilité, électromagnétique (CEM) — Partie 4-6: Techniques d'gessai
et de mesure - Immunité <aux perturbations conduites, induites par les champs
radioglectriques

IEC 61000-4-8:2009, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d’gssai
et del mesure — Essai@diimmunité au champ magnétique a la fréquence du réseau

IEC 61000-4-11:2020, Compatibilité électromagnétique (CEM) — Partie 4-11: Technlques
d’esqai et de mesure — Essais d’immunité aux creux de tension, coupures bréves et varidtions
de tejnsion pour les appareils a courant d’entrée inférieur ou égal a 16 A par phase

de

Or

R *1:2015, Appareils industriels, scientifiques et médicaux — Caractéristique

CISPR 11:2015/AMD1:2016
CISPR 11:2015/AMD2:2019

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'[EC 60050-161, ainsi que
les suivants s'appliquent.
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L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I’'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1.1

environnement électromagnétique ordinaire
environnement existant sur des sites caractérisés par une alimentation directe en basse
tension par le réseau électrique public

EXEM
— zong

—com

PLES
s résidentielles, par exemple maisons, appartements;

merce de détail, par exemple boutiques, supermarchés;

— locapx commerciaux, par exemple bureaux, banques;

— lieu

de divertissement, par exemple, cinémas, bars, discothéques;

dans

les
hsion

s de
n de

— siteg en extérieur, par exemple stations-service, parcs de stationnement, centres de Idisirs et sportifs;

— siteg industriels Iégers, par exemple ateliers, laboratoires, centres de services.

3.1.2

appareils de classe A

appareils prévus pour étre utilisés dans tous les emplacements autres que ceux alloués
les gnvironnements résidentiels et ceux directement connectés a un réseau d’alimentation
électrique a basse tension alimentant des batiments a.usage domestique

[SOURCE: tirée de la CISPR 11:2015, 5.2]

3.1.3

appadareils de classe B

appareils prévus pour étre utilisés. dans les environnements résidentiels et dang
établjssements connectés directemenfia un réseau d’alimentation électrique a basse te
alimgntant des batiments a usage domestique

[SOURCE: tirée de la CISPR-114:2015, 5.2]

3.1.4

envifonnement électromagnétique controélé

envirpnnement caractérisé d'ordinaire par la reconnaissance et le contrble de dangej
compatibilité électromagnétique par les utilisateurs du matériel ou par la conceptio
I'installation

3.1.5

accep'par I'enveloppe

frontiére physique d'un matériel a fravers laquelle les champs éleciromagnéfiques peuvent
rayonner ou a laquelle ils peuvent se heurter

3.1.6

performance fonctionnelle
caractéristiques de performances opérationnelles définissant I'aptitude du matériel a réaliser
les fonctions prévues

Note 1

a l'article: Les caractéristiques peuvent se fonder sur la documentation technique correspondante.
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environnement électromagnétique industriel
environnement existant sur des sites caractérisés par la présence d'un réseau séparé de
distribution électrique, alimenté dans la plupart des cas par un transformateur haute ou
moyenne tension, destiné a fournir I'énergie a des installations alimentant les usines de
fabrication ou similaires, avec I'une ou plusieurs des conditions suivantes:

— commutation fréquente de fortes charges inductives ou capacitives;

— intensités et champs magnétiques associés importants;

— présence d'appareils industriels, scientifiques et médicaux (ISM) (par exemple, poste de

squdure)

3.1.8
laboratoire

zone|d’essai et de mesure qui est spécifiquement consacrée a I'analyse, I’essai et I’entretien

et dans laquelle le matériel est utilisé par un personnel qualifié

3.1.9
ligngs a grande distance

lignep se trouvant a l'intérieur d’'un batiment et dont la longueur. dépasse 30 m, ou |
sortant du batiment (y compris les lignes des installations extérieures)

3.1.10
acce

interiElce particuliere du matériel ou du systéme spécifique avec [I'environne

électfomagnétique extérieur

EXEMPLE Voir la Figure 1 pour un exemple de matériel.en-essai (EST).

gnes

ment

Note 1 a I'article: Les ACCES E/S sont des ACCES d’entrée, de sortie ou bidirectionnels, de mesure, de commande

ou de|données.

Note 4 a l'article: Dans le cadre du présent document, les ACCES raccordés a la terre pour des r
fonctignnelles (ACCES fonctionnels a la terre) sont considérés comme des ACCES E/S.

hisons

Note § a l'article: Dans le cadre dul présent document, I’ACCES de protection a la terre (le cas échéant) est

consiqdéré comme appartenant a I’ACCES PAR L’ALIMENTATION.

Acces par I'enveloppe

Accés par ['alimentation
en courant alternatif

Acces par l'alimentation
en courant continu

EST

Acces E/S

IEC

Figure 1 — Exemples d’acceés

3.1.11
acceés par I'alimentation

acces auquel un conducteur ou cable transportant I’énergie électrique d’entrée/sortie primaire

nécessaire au fonctionnement est connecté au matériel

3.1.12
matériel d’essai et de mesure portable

matériel d’essai et/ou de mesure congu pour étre facilement transporté a la main et pour étre

branché et débranché par I'utilisateur
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