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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-4: Generic standards —
Emission standard for industrial environments

FOREWORD

Tlhe International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
gll national electrotechnical committees (IEC National Committees). The object of IECNis/to pro
ihternational co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificaf]
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter|referred to as

Rublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
ih the subject dealt with may participate in this preparatory work. Internationaly governmental and

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

onsensus of opinion on the relevant subjects since each technical ,committee has representation fro

E
Tlhe formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat
g
interested IEC National Committees.

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat]
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content off
Rublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

|
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
Hetween any IEC Publication and the correspondingthational or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation-of conformity. Independent certification bodies provide confo
jzsessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent certification bodies.

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

A
N

members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

A
i

ttention is drawnto)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subj¢
fdatent rights.)IEC shall not be held responsible for identifying any or all such patent rights.

sing
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h order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publications

Ence
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mity
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o liability shall attach to IEC Orhifs directors, employees, servants or agents including individual expertq and

e or
and
IEC
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has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61000-6-4 has been prepared by CISPR subcommittee H: Limits
for the protection of radio services.

This third edition cancels and replaces the second edition published in 2006 and
Amendment 1:2010 This edition constitutes a technical revision.

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

a) possible future requirements on DC ports;

b) possible future radiated polarity specific emission limits within a FAR;

c) the definition of which average detector is used for emission measurements at frequencties
hbove 1GHz and that results using a peak detector are acceptable for all measuréments;

d) the definition of different EUT test arrangements.

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

FDIS Report on voting
CIS/H/339A/FDIS CIS/H/350/RVD

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

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

It fgrms Part 6-4 of the IEC 61000 series of<standards. It has the status of a basic HMC
publication in accordance with IEC Guide 107

A ligt of all parts in the CISPR 61000 series, published under the general title Electromagrietic
conpatibility, can be found on the IEC ‘website.

Thel committee has decided that:ithe contents of this document will remain unchanged until the
staljility date indicated on thelEC website under "http://webstore.iec.ch" in the data relatefd to
the specific document. At this date, the document will be
e [econfirmed,

e Wwithdrawn,

e replaced hy.a revised edition, or

e Bmended-

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

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

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment

018

Par

Par

Par

Par

Par

Eac
ort
Oth
ider]

Description of the environment
Classification of the environment

Compatibility levels
t 3: Limits

Emission limits

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

t 4: Testing and measurement techniques

Measurement techniques
Testing techniques

t 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

t 6: Generic standards

t 9: Miscellaneous

bchnical reports/specifications, some of which have already been published as secti
brs will be published with the part number followed by a dash and a second nun
tifying the subdivision (example: IEC 61000-6-1).

Huct

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

DNS.
ber
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-4: Generic standards —
Emission standard for industrial environments

Scope-and-object
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This part of IEC 61000 for emission requirements applies to electrical and electronic

equipment intended for use within the environment existing at industrial (see 3.1.12) locations.

This document does not apply to equipment that fall within the scope of IEC 61000-6-3.

The environments encompassed by this document cover both indoor and outdoor locations.

4)As definedin CISPR -
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Emission requirements in the frequency range 9 kHz to 400 GHz are covered in this document
and have been selected to provide an adequate level of protection of radio reception in the
defined electromagnetic environment. No measurement needs to be performed at frequencies
where no requirement is specified. These requirements are considered essential to provide an
adequate level of protection to radio services.

Not all disturbance phenomena have been included for testing purposes but only those
considered relevant for the equipment intended to operate within the environments included
within this document.

R H n H A 4 o 4 HX| ol
equtrements—are oPTULUNICTU TUT TaAUIlT pUTT LUTISTUTTTU.

Thig generic EMC emission standard is to be used where no applicable product ot/product-
famjly EMC emission standard is available.

NOTE 1 Safety considerations are not covered by this document.
NOTE 2 In special cases, situations will arise where the levels specified in this document, will not offer adequate
protgction; for example where a sensitive receiver is used in close proximity to an-agpgratus equipment. In these
instgnces, special mitigation measures may have to be employed.

NOTE 3 Disturbances generated in fault conditions of equipment are not covefed by this document.

2 |Normative references

Thel following documents are referred to in the text-in such a way that some or all of Teir
conient constitutes requirements of this document."For dated references, only the edition
citef applies. For undated references, the latest-edition of the referenced document (includiing
anylamendments) applies.

IEC|60050-161, International Electrotechhical Vocabulary — Chapter 161: Electromagretic
conlpatibility

IEC|61000-4-20:2010, Electromaghetic compatibility (EMC) - Part 4-20: Testing |and
megsurement techniques — Expission and immunity testing in transverse electromagnetic
(TEM) waveguide

CISPR 11:2015, Industrial, scientific and medical-({Si)radio-frequeney equipment —Elegtro-
magnetic Radio-frequéhcy disturbance characteristics — Limits and methods of measurement
CISPR 11:2015/ANMD1:2016

CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household applianges,
elegtric tQols-and similar apparatus — Part 1: Emission

CISPR\16-1-1:2015, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 7-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-2:2003 2014, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 1-2: Radio disturbance and immunity measuring apparatus —
Anecitlary-equipment Coupling devices for conducted disturbances measurements

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas
and test sites for radiated disturbance measurements

CISPR 16-1-4:2010/AMD1:2012

CISPR 16-1-4:2010/AMD2:2017
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CISPR 16-1-6:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-6: Radio disturbance and immunity measuring apparatus — EMC
antenna calibration

CIS

PR 16-1-6:2014/AMD1:2017

CISPR 16-2-1:2003 2014, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 2-1: Methods of measurement of disturbances and immunity —
Conducted disturbance measurements

CIS

PR 16-2-1:2014/AMD1:2017

methods - Part 2-3: Methods of measurement of d/sturbances and /mmun/ty Radia

and|
disturbance measurements
CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring”apparatus
and| methods — Part 4-2: Uncertainties, statistics and limit modelling ——Uneertainty—rEMGC
megsurements Measurement instrumentation uncertainty
CISPR 16-4-2:2011/AMD1:2014
CISPR 22 Information technoloav eauinment Padin distuurbhance obharactaristics | imiteland
i TN &, 1T oUTTiTUaiTorT e UTiiTouTU g y v Yui o Tt UUTUUTotUT ovuiTo V- O J Y Yot iTotivo— —=1mir ~
methods-of measurement
CISPR 32:2015, Electromagnetic compatibility of multhiiedia equipment — Emisgion
reqlirements
3 |Terms, definitions and abbreviated term§
3.1| Terms and definitions
For|the purposes of this document, the termis and definitions given in IEC 60050-161 and|the
follgwing apply.
NOTHE Definitions—relatedto-EMC—andto—relevant phenomena—are—giveninHEC-60050-161—-and-in—-otherHECand
ISOjand IEC maintain terfhipological databases for use in standardization at the following
addfesses:
e |EC Electropedja:_available at http://www.electropedia.org/
e |SO Online bkewsing platform: available at http://www.iso.org/obp
3.1
port

i physical interface of the specified—apparatus equipment with the external
elegtromagnetic environment
Note 1 to entry: See Figure 1.

EUT
Wired network port Low voltage AC mains port

Enclosure port DC power port

IEC

Figure 1 — Examples of ports
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3.1.2

enclosure port

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

3.1.3
cable port
port at which a conductor or a cable is connected to the-apparatus equipment

Note 1 to entry: Examples are signal, wired network, control and power ports.

3.14
telepommunications/ wired network port

point of connection for voice, data and signalling transfers intended to interconnect widely-

ol ed-servicesdi
Atepgf ated-services-di

Notel 1 to entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similarnetworks.

Note] 2 to entry: These ports may support screened or unscreened cables afgdymay also carry AC or DC ppwer
whete this is an integral part of the telecommunication specification.

Notel 3 to entry: A port generally intended for interconnection of compagnents of antFE system under test (e.g| RS-
232,RS-485, field buses in the scope of IEC 61158, IEEE Standard-1284 (parallel printer), Universal Seriall Bus
(USE) IEEE Standard 1394 (“Fire Wire”), etc.) and used in accordance with its functional specifications (e.d. for
the maximum length of cable connected to it), is not considered to\be a-telecommunications wired network port

Notel4 to entry: In previous editions of this document and, _many product standards, this port was defined fas a
teleqommunications or network port.

3.1,

povjrser port
por i
e a2

3.16
public mains network
elegtricity lines to which.all categories of consumers have access and which are operated by
a sUpply or distribution'undertaking for the purpose of supplying electrical energy

317
low|voltage
LV

low]
volt

i g
a se+ef "o.tagc tex

is—gerefally

[SOURCE: IEC 60050-601:1985, 601-01-26, modified — addition of the words "or 1 500 V DC"]

3.1.8

DC distribution network

local supply network in the infrastructure of a site or building intended for use by one or more
different types of equipment and providing power independent of the public mains network

Note 1 to entry: Connection to a remote local battery is not regarded as a DC distribution network, if such a link
comprises only power supply for a single piece of equipment.
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9
voltage AC mains port

port used to connect to the low voltage AC mains supply network to power the equipment

Note
from

Note

3.1.

1 to entry: Equipment with a DC power port is considered low voltage AC mains powered if it is powered

an AC/DC power converter.

2 to entry: The low voltage AC mains supply could be public or non-public.

10

highest internal frequency F,

y at
3.1./11 (b 3
small equipment N
equjpment, either positioned on a table top or standing on the floor which, ingﬂ@ng its cables
fits |n a cylindrical test volume of 1,2 m in diameter and 1,5 m above the grgbnd plane

’,
Notel 1 to entry: These dimensions are currently under discussion in CISPR. QQ
3.1/12 6\
indystrial location
locdtion characterized by a separate power network, suppli%&lfum a high- or medium-voltage
transformer, dedicated for the supply of the installation s\
@)

Note]l 1 to entry: Industrial locations can generally be describ@%y the existence of an installation with one or
morg of the following characteristics:
. tems of equipment installed and connected together a Working simultaneously;
. bignificant amount of electrical power generated, tr r%mitted and/or consumed;
. requent switching of heavy inductive or capacit@loads;
. high currents and associated magnetic fields;
. bresence of industrial, high power scientj&% and medical (ISM) equipment (for example, welding machines).
The |electromagnetic environment a ’r%»olndustrial location is predominantly produced by the equipment|and
instgllation present at the location. re are types of industrial locations where some of the electromaghetic
pherjlomena appear in a more se\C) egree than in other installations.
Exarhple locations include metalworking, pulp and paper, chemical plants, car production, farm building, high-
voltage areas of airports &
Notel 2 to entry: The @nection between location and electromagnetic environment is given in 3.1.13.
3.113 q_
ele¢trom ic environment
totality ctromagnetic phenomena existing at a given location
Note &entrv: In general. the electromaagnetic environment is time-dependent and its description may neled a

statistical approach.

Note 2 to entry: It is very important not to confuse the electromagnetic environment and the location itself.
[SOURCE IEC 60050-161:1990, 161-01-01, modified — Note 2 to entry has been added.]
3.2 Abbreviated terms

AAN Asymmetric Artificial Network

AC Alternating Current

AMN Artificial Mains Network

CATV Cable TV network

DC Direct Current
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DSL Digital Subscriber Line
EUT Equipment Under Test
FAR Fully Anechoic Room
FSOATS Free Space Open Area Test Site
ISDN Integrated Services Digital Network
ITE Information Technology Equipment
LAN Local Area Network
MME Multi Media Equipment
OATS Open Area Test Site
PSTN Public Switched Telephone Network
SAQ Semi Anechoic Chamber
TEM Transverse Electromagnetic Mode
USH Universal Serial Bus
xDYL Generic term for all types of DSL technology

4 |Conditions during testing

Thel EUT shall be tested in the operating mode producing the\largest emission in the frequgncy
band being-investigated,—e.g—based-on-limited-pre-testsgnd measured, consistent with nofmal
applications. The configuration of the test sample {shall be varled to achieve maximum
emipsion consistent with typical applications and-installation practice. Pre-testing may be
usef to reduce test time.

If the—apparatus EUT is part of a systemy or can be connected to%iapy—appa?us
asspciated equipment, the—apparatus EUT\shall be tested while connected to the minimpum

repesentative configuration of-—auxiliary—apparatus associated equipment necessary to

exefcise the ports in a similar mannet{0 that described in CISPR 11-and or CISPR-22 32.

The] EUT shall be arranged in agcordance with the requirements of Table 1.

Table 1 — Test arrangements of EUT

Intended operational Test arrangement Remarks
arrangement(s)yof-EUT

Table-top only Table-top

Floor-standing-enly Floor-standing

Can|be floor=standing or table-top Table-top

Rack nfounted In a rack or table-top

Other, forexampie wattmournted; Tabte=top Whithmormatorfentation

ceiling mounted, handheld, body . . .

worn If the equipment is designed to be
mounted on a ceiling, the downward-
facing portion of the EUT may be
oriented facing upward.

If a physical hazard would be caused by testing the device on a table-top, then it can be tested as floor standing
and the test report shall document the decision and justification.

In cases where a manufacturer's specification requires external filtering and/or shielding
devices or measures that are clearly specified in the user's manual, the test requirements of
this document shall be applied with the specified devices or measures in place.
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The configuration and mode of operation during the measurements shall be precisely noted in
the test report. If the-apparatus EUT has a large number of similar ports or ports with many
similar connections, a sufficient number shall be selected to simulate actual operating
conditions and to ensure that all the different types of termination are covered.

The measurements shall be carried out at one single set of parameters within the operating
ranges of temperature, humidity and atmospheric pressure specified for the product and at the
rated supply voltage, unless otherwise indicated in the basic standard. The relevant
conditions shall be recorded in the test report.

Wh L .l alalil: [ 4 ' ol I e £ ' o £ ol olonnm 40 2 1
AR Gppllbdulc, auyuruuriar mmmorTtimratiult UlT LUl L;UIIIIHUI(JI.IUII odlil VT TOUTIU 11T OUITor i\ 1TV K= 1,

CISPR 16-2-3, CISPR 11 or CISPR 32 as referenced in Table 3 to Table 5.

5 |[Product documentation

The| purchaser/user/installer shall be informed within the product documentation if spgcial
measures have to be taken to achieve compliance. One example would bg the need to usge-of
shiglded or special cables.

6 |Applicability

The| application of measurements for emission(s) depends on the particular—apparatus
equjpment, its configuration, its ports, its technology and its operating conditions.

Megsurements shall be applied to the relevant ports of the-apparatus equipment according to
the [requirements defined in Table—4 3 to Tablex5. Measurements shall only be carried|out
whgre the relevant ports exist.

It mpay be determined from consideration of the electrical characteristics and usage of
parficular—apparatus equipment thatsome of the measurements are inappropriate [and
thenefore unnecessary. In such a case it is required that the decision and justification nqt to
me3asure shall be recorded in the‘test report.

7 [Measurement uncertainty
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Where guidance for the calculation of the instrumentation uncertainty of a measurement is
specified in CISPR 16-4-2 this shall be followed, and for these measurements the
determination of compliance with the limits in this document shall take into consideration the
measurement instrumentation uncertainty in accordance with CISPR 16-4-2. Calculations to
determine the measurement result and any adjustment of the test result required when the
test laboratory uncertainty is larger than the value for given in CISPR 16-4-2 shall be

Ucispr
included in the test report.

8 Compliance with this document

Whlare this document gives options for testing particular requirements with a choiceik test

methods, compliance can be shown against any of the relevant test methods, ing | the
spetific limits with the restrictions provided in the relevant tables clauses. For e le, floor
starjding shall be assessed against table clause 3.1, considering table clause 3.2.Is limited to
smdll equipment and table clause 3.3 is limited to table top equipment. (1/

In gny situation where it is necessary to retest the equipment the t&)’ method origirjally
chopen shall be used in order to ensure consistency of the results. Q
Q

Equdipment which fulfils the requirements across the frequency ranges specified in Table B to
Tabje 5 in this document is deemed to fulfil the requireme t{)n the entire frequency range
fromp 9 kHz to 400 GHz. s\\&/

Megsurements do not need to be performed at frequ%ies where no limits are specified.

NOTE CISPR TR 16-4-3 provides guidance on the applicak&gof limits to series produced equipment.

b

9 |Emission requirements \‘g\g

N

The| emission requirements fora—p»p»a;‘g@és equipment covered by this document are given ¢n a
porf by port basis and defined & ble 3 to Table 5. Annex A is provided for informaltion
purposes only and lists propose its for DC power ports.

Ny . . .
Thel measurements shall @)3 conducted in a well-defined and reproducible manner jand

performed in any order®’ .

-

The] descri[ag'r of the measurement, the measurement instrumentation, the measurenment

methods, the measurement set-up to be used are given in the standards, which |are
refeirre in Table—4 3 to Table 5. These standards are not repeated here, howegver
modifications or additional information needed for the practical application of [the

measurements are gi\/nn in-this document

The following shall be taken into account during the application of the measurements defined
in Table 3 to Table 5.

e At transitional frequencies, the lower limit applies.

o Where the limit value varies over a given frequency range, it changes linearly with respect
to the logarithm of the frequency.

e The test site shall be validated for the measurement distance chosen.
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Where the table clause defines more than one detector, then the measurements shal

| be

performed using both types of detector. Results obtained using a peak detector may be

used instead of the other defined detectors.

Where a different measurement distance is chosen, other than the reference distance
defined in the limit column of Table 3, the limits shall be offset based upon the following

formula:
new limit = defined limit — 20 log (measurement distance/reference distance)

The unit of metres shall be used for distance and dB(uV/m) for the limits.

Vit regard to _each table clause, the measurementis shall be performed at on&
Histance.

For radiated emission measurements, Table 2 shows the highest frequency %)QB %
fadiated emission measurements shall be performed based up the value of F)g\

Table 2 — Required highest frequency for radiated measureszgnt

one

hich

NOTE the measurement specifics columns of Table 3 to Table 5. where relevant, the format is as foll
characteristic, basic standard, clause. For example, from table clause 3.1,
Clause 4.

Highest internal frequency Highest mea%}erequency
(7 O
F, <108 MHz % 1 GHz
108 MHz < F, < 500 MHz Q/ 2 GHz
500 MHz < F < 1 GHz \ 5 GHz
F,>1GHz </ Q>><F up to a maximum of 6 GHz
NO[TE 1 Where the highest internal frequency is not known& are performed up to 6 GHz.
NO[TE 2 F, is defined in 3.1.10. \\\
S\\J‘

-or emission measurements above 1 %l\z the peak detector limits shall not be applie

current in inductors, or whe%ie ices contain or control subsystems that create sf
blectricity (such as paper ha g devices). The average limits apply to disturbances f
arcs or sparks, and both_peéak and average limits will apply to other disturbances f
such devices. C)\\

Histance is the h ntal distance between the vertical projections of the calibration p
Df the receivin tenna and the boundary of the EUT. The boundary of the EUT is
smallest imagn ry circular periphery around the most compact arrangement of the B

ising typi pacing.

Wher document specifies the use of an average detector, the linear average dete
Hefi in Clause 6 of CISPR 16-1-1:2015 shall be used.

d to

Histurbances produced by arcs or sg&rks that are high voltage breakdown events. Such
Histurbances arise when devices@ontain or control mechanical switches that coptrol

atic
rom
rom

For radiated emissign ‘measurements using a FSOATS, FAR or SAC, the measurement

oint
the
UT,

ctor

OWS:

Instrumentation, CISPR 16-1-1:2015,
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Limits
dB(uV/m)
Table Test Fr?g:ezcy Measurement Limitations and restrictions 2
clause| facility MHg Detector / specifics 2
z measurement
distance
3.1 OATS or |30 to 230 40 Instrumentation, Allowed measurement distances:
SAC Quasi-peak / CISPR 16-1-1, Clause 4 |3 m,5m, 10 mor 30 m
10 m
Antennas, For equipment meeting the size
230to 1000 [47 CISPR 16-1-4. 4.5 criterion defined in 3.1.11, the
Quasi-peak / . measurements may be perfonmpd
10 m Test site, at the 3 m distance. Note thisisjze
CISPR 16-1-4, Clause 5 |¢riterion is currently un@/
Method, discussion. (b
CISPR 16-2-3, 7.3 For measurement-distances legs
than 30 m, the ving antenrja
height shall be‘vafied between |1 m
to 4 m, else J¥m to 6 m shall bq
used. Ad nal guidance on tHe
test d can be found in
Cl 6-2-3, 7.3 and Clause B.
3.2 TEM 30 to 230 40 IEC 61000-4-20 'Wy applicable to battery powdred
Quasi-peak / n/a C} uipment not intended to havg
external cables attached.
230 to 1000 |47 \Q/
Quasi-peak / n/a S\ Restricted to equipment complying
@) with the definition of small
Q equipment within 6.2 in IEC 61(¢00-
X 4-20.
3.3 FAR 30 to 230 52 to 45 Instru tation, Restricted to table top equipment,
Quasi-peak / CIS@-%L Clause 4 |and floor-standing equipment
3m which can be placed on table
n{énnas, during the test.
230 to 1 000 |52 @PR161445
QuaS| peak / Allowed measurement distancep:
&Testsne, 3m,5mor10m
CISPR 16-1-4, 5.4.7
A Method The limitations on EUT size in
’ CISPR 16-2-3 ly.
\O CISPR 16-2-3, 7.4. appy
3.4 FSOATS |1 000 to x Instrumentation, Allowed measurement distancep:
3 000 ( ak /3 m CISPR 16-1-1, Clauses 5 |3 m, 5m or 10 m.
OATS . and 6
FAR N Other facilities, such as FAR, SJAC
SAC o) Average /3 m |Antennas, or OATS may be used provided
(see 4 CISPR 16-1-4, Clause 4.5 [they satisfy the free space
limitations) S %} to 80 _ conditions as defined in CISPR(16-
§3\ 0 Peak / 3 m Test site, 1-4. For SAC and OATS, additipnal
Q_~ 50 CISPR 16-1-4, Clause 8  |ahgorber may be required.
O Average / 3 m  [Method,
% CISPR 16-2-3, Clause
210 7.6
The e}\\h{ment is deemed to comply with the enclosure port requirement below 1 GHz if it meets the requiremlents

defined in one or more of the table clauses 3.1, 3.2 or 3.3.

Antenna calibration shall be in accordance with CISPR 16-1-6:2014/AMD1:2017.

a

Within this table, the version of the references are as follows:

CISPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16-1-4 is CISPR 16-1-4:2010, CISPR 16-1-4:2010/AMD1:2012 and

CISPR 16-1-4:2010/AMD1:2012/AMD2:2017,

IEC 61000-4-20:2010.

CISPR 16-2-3

is

CISPR 16-2-3:2016

and

IEC 61000-4-20

is
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Table 4 — Requirements for conducted emissions — low voltage AC mains port

Limits
Table | Measurement Frequency dB(nV) Measurement TR . a
range K e a Limitations and restrictions
clause network MH specifics
z Detector
4.1 AMN 0,15t0 0,5 |79 Instrumentation, For clicks appearing between 5
Quasi-peak CISPR 16-1-1, Clauses 4 |and 30 times per minute, a
and 6 relaxation of the limits is allowed
66 of 20 log 30/N dB (where N is
Average glest‘ggkf(s 1o 44 the number of clicks per
05t030 |73 s m_|nute). Criteria for s_eparated
Quasipeak NETho 1'4 !1‘:: SHEH-Be—teaR SR
CISPR 16-2-1, Clause 7 o A
60 \/
Average Set-up, Q*
g CISPR 16-2-1, Clause 7
The|]AMN characteristics shall be 50 Q / 50 yH as defined in CISPR 16-1-2, 4.4, unless this ne |nterferes with
the ¢pperation of the EUT. In these cases, the AMN characteristics and the justification shall orded in the|test
repgrt.
a ithin this table, the version of the references are as follows: Q’%
CISPR 14-1 is CISPR 14-1:2016, CISPR 16-1-1 is CISPR 16-1-1:2015, CISP 1-2 is CISPR 16-1-2:2014,
CISPR 16-2-1 is CISPR 16-2-1:2014 and CISPR 16-2-1:2014/AMD1:2017. G\
Table 5 — Requirements for conducted emiss&n‘ s — wired network port
(.
Table |Measurement Frequency|Limits dB(uV)|Limits dBS“\Q>Measurement Limitati d tricti a
ladse network range < specifics ® imitations and restrictions
¢ MHz Detector DeteQQr
N
5.1 As defined in [0,15 to 0,5 |97 to 87 53 to"%P As defined in The current and voltage
CISPR 32 Quasi-peak Q\@i-peak CISPR 32 disturbance limits are derived
-\0~ for use with an Asymmetric
84 to 74 @4 to 30 Artificial Network (AAN) whjch
Average , o> |Average presents a common mode
A\ (asymmetric mode) impedahce
0.5t 30 ?}Zax@eak ?)?:Jasi- cak of 150 Q to the wired netwqrk
P port under test (conversion
A factor is 20 log10 150 / | =
. 30
O}«verage Average 44 dB).
. When performing
@ : measurements using an AAN,
O only the voltage limits apply.
(_) All elements within CISPR B2
®~ shall be followed, including|but
Q_ not limited to selection of tgst
O method, test configuration,
cable characteristics.

N
it }n(,t,ais table, the version of the reference CISPR 32 is CISPR 32:2015.

Y
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Annex A
(informative)

Testing of DC powered systems

018

This annex is informative containing proposed requirements for conducted emissions on DC
power ports, defined in Table A.1, with further specifics for which ports need to be measured
given in Table A.2.

Tablo A4 _ P | . ‘ Jictod emissi De
\

~.
Limits \V
Tapble [Measuremen Fr(:g:e:cy dB(uV) Measurement LimitationQa‘hd
Clquse | t network MHg specifics 2 restri'c\%ns a
z Detector A
. QA
A AMN 0,15t0 0,5 |89 Instrumentation, See Ta Ieb(.Z, for DC pojwer
Quasi-peak CISPR 16-1-1, Clauses 4 and 6 |ports t’ require testing.
76 Networks, /’
Average CISPR 16-1-2, Clause 4 (bQ
0,5to 30 83 Method,
Quasi-peak  |CISPR 16-2-1, Clause 7 @'\
70 Set-up, C)
Average CISPR 16-2-1, Cla\ueg']
Thege informative limits have been considered by CISPR H (in conj Qtion with Table A.2) and are provided ps a
posgible basis for new requirements. (Q
a ithin this table, the version of the references are as fo\%@:
CISIPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16-1-2 is CIQ@16-1-2:2014, CISPR 16-2-1 is CISPR 16-2-1:2014|and
CISPR 16-2-1:2014/AMD1:2017. Q
AN
D>
N
xO
O
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Table A.2 — Conducted testing of DC powered equipment

Table Description of DC Testing to Proposed Specifics and additional
clause power source be required Intended cable recommendations
connection ¢ on DC connection 9’ €
power port
A.2.1 Internal batteries, No DC input None No tests are required.
with no external port
DC input
A.2.2 Distribution Yes All types
network @
A.2.3 Wired network port | No As defined in Port should be treated as a wired net rr
CISPR 32 port and tested against the requirem of
Table 5. 0~
N\
A.244 Remote battery Yes Is longer than (b
3m '\
A.2.5 External AC/DC Yes Is longer than The AC input port of t e.gﬂ.arger/convertarc
converter or 3mb should also be tested inst the
battery charger requirements of Ta
A.2.6 External DC/DC Yes Is longer than The DC input ROLE-0 fthe charger/convertpr®
converter or 3mb should also Be\tested against the
battery charger requwem?nt&o table clause A.2.7.
A.Q7 All other systems Yes Is longer than Shoul tested against the requirements
not defined above 3m of T« A1

2 |DC distribution networks include:

N

. those with an overall length greater than 3 m.

b |The length of the cable between the DC port on the EUT
the necessary DC voltage/current.

cable attached to a DC power port is 10 m
required against the requirements of Table

(o]

he convertor or charger.

¢ |Where possible, use a device specified by the man%f\@rer, else use a typical device capable of develop

4 |Where the limitation is satisfied then the test,j plicable, for example, for table clause A.2.4, where
(longer than the 3 m requirement), then testing would

WV

O

ing

the

be

¢ |Based upon the intended use of the eq@ment as defined by the manufacturer and documented in the user

documentation.
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Annex B
(informative)

Further information on measurements using a FAR

General

018

During the development of the limits for table top equipment using a FAR measurement
facility, as defined in Table 3, the committee analysed various options, including polarity

spe
hen

Dur

Cific limits. During the original discussions, these were considered tar too radic
Ce dismissed. Q}/

ng the following years, there have been repeated requests by various nation&tbommiti

to ifprove the limits defined in Table 3 by the adaption of polarity specific typ€s. Hence,

info
pos

The
CEN

B.2

B.2

Ad
exa
OAT

rmative annex is intended to communicate how the originals limits wer&. rived and
Sible improvements if these alternative limits were adopted. %/
/

re is a significant amount of additional data and information p nted in CISPR 16-
NELEC R210-010 and in SMT4-CT96-2133.

Analysis

O
1 Theoretical analysis of simple radiatorsQQ

ifference of 6 dB is expected for measure%&ld strengths above a ground plane
mple, using an OATS) compared with fr ace (for example using a FAR). A sin
'S geometrical optic model is shown i@ igure B.1, two rays impinge on the rec

ant¢nna above a ground plane; namely t ne transmitted directly between the transmit

recq

ive antenna and the one reflected b$he ground plane.

N
Receive
\O antenna
Transmit \\C\){‘ :/‘,,/\ﬂ‘—f

antenna Direct ray

4
{ *

Groundplane

and

ees
this
the

4-5,

(for
hple
bive
and

IEC

Figure B.1 — Geometrical optics model for OATS measurements

The difference in phase relation of these two rays results in an interference pattern which
corresponds to the function of the height of the receive antenna above the ground. The
resulting effect ranges from cancellation to doubling of the direct ray. As such, during OATS
measurements #, is varied until constructive interference (or doubling) is obtained.
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Therefore, based upon this model, the limits when using a FAR should be 6 dB lower, in
comparison with those of an OATS because within a FAR, there is no reflected ray, hence no
doubling of emission levels will occur.

B.2.
B.2.

2

21

Limitations with the basic model

Theoretical analysis of simple radiators

Figure B.2 illustrates typical interference patterns via the height of the receive antenna above
a ground plane. The interference pattern depends on the distance between transmit and
receive antenna, height of the transmit antenna above the ground plane, polarisation,

frequency and type of antennas. As there is no reflected ray in free space, it is assumed fhat
no ipterference patterns exist in a FAR. This begins to question the basic model, becauseg|the
twolfacilities are in reality different.

B.2

Ar
tran|
Figy
curm
unk

2.2

Nown.

cal EUT canbe represented by a number of RF sources driving different types
smitting~antennas with associated currents. Four possible sources are shown
re B.3\iHustrating the different position, type of antenna, associated source and poss
ents flowing. Within a typical EUT, the actual position of these sources, are gene

4 —
{ —_— 30"MHz
| — (60 MHz
3,5 1
| - ~8) 125 MHz
Nt z
c3 — 500 MHz
£ i ( — 1000 MHz
=
S 25 — g\
T /____:
! k
\
1,5 | o
1 | /(
20 30 40 50 60 70 80

Field attenuation (dB)
IEC

Figure B.2 - Field attenuation between two half-wave dipoles
above grotind plane with fixed transmit antenna height
and variable receive antenna height

Analysis.of an EUT

of
in
ible
ally



https://iecnorm.com/api/?name=2bb5c499452f40044efa504f72be4407

- 24 - IEC 61000-6-4:2018 RLV © IEC 2018

™

@/P

Figure B.3 — Equivalent circuit diagram of a typicahEUT

In drder to establish a base line of the possible differences, a theoretical investigation2 was
performed and the results are shown in Figure B.4 and FigureB.8 for a 10 m distance and in
Figure B.6 and Figure B.7 for a 3 m distance.

A
6 — P
7574
2 56/;;///// ///
2 /’7 e L7
2 242//;/ / /
o A
3 vl V7
S ¢ 1 /// “ /
% -10 0,8 /1/,'/ >
o o5l V] A
—14 //
0,4 |
-18 /,/
-22 0,2 >
10 100 1000
* Frequency (MHz)

IEC

NOTE /The/numbers within the graph are the positions of the source above the ground plane on an OATS.

Figure B.4 — 10 m distance, horizontal polarization, calculated differences
for an electrically short straight wire above the ground plane on an
OATS compared with a FAR (Egats — EFaR)

2 Dr. Garn, 'Proposal for a new radiated emission test method using a completely absorber lined Room without
ground plane', 9" Zurich symposium on EMC.
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NOTE The numbers within the graph are the positions of the source above the\ghound plane on an OATS.

Figure B.5 — 10 m distance, vertical polarizationj«alculated differences
for an electrically short straight wire above the ground plane on an
OATS compared with a FAR {Egats — EFaRr)
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NOTE The numbers within the graph are the positions of the source above the ground plane on an OATS.

Figure B.6 — 3 m distance, horizontal polarization, calculated differences for an
electrically short straight wire above the ground plane on an
OATS compared with a FAR (Egats — EFaR)
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NOTE The numbers within the graph are the positions of the source above the\ghound plane on an OATS.

Figure B.7 — 3 m distance, vertical polarization, caleulated differences for an
electrically short straight wire above the’ground plane on an
OATS compared with a FAR {Egats — EFaRr)

Figyre B.4 to Figure B.7 shows the difference betwéen the received field strength for diffefent
polgrised electrically short straight wires placed ‘@bove a ground plane and in free space. [The
recgive antenna is moved between 1 m and 4 'm above the ground plane and is fixed in[the
freg| space situation. The distance betweer(the transmitting and the receiving antenna is|the
sam|e for both sites.

For|vertical polarized signals, the.2*models provide similar results, but for horizontal, [the
resylts are very different. As an“eXample, Figure B.4 shows that the maximum differencg in
caldulated field strengths aboyeta ground plane and in free space is up to —22 dB for an EUT
height of 0,2 m. The expected difference is +6 dB based on a simple model. That impligs a
diffgrence of up to 28 dB inTalculated field strength.

Ong of the reasons for this is the wave propagation on an OATS. In horizontal polarisafjion,
belgw 100 MHz the-constructive interference of direct and ground reflected signal cannof be
found in the ASm’ to 4 m height scan range. Therefore the same magnitude of radiated
emipsion withgive a different reading in the received field strength for horizontal and vertical
polgrisationnoh an OATS (13 dB at 10 m distance, 1 m source height).

B.2{2x3 OATS as a reference

For many years, measurements using an OATS facility have been used to assess products.
This solution has been very successful at controlling interference; therefore, if we blindly
accepted 5dB as the good compromise we would be ignoring the data and in reality
tightening the limits when there is no justification.

B.2.3 Measurements on an EUT

Many measurements have been performed to verify the limits, a very small sample is show in
Figure B.8. This shows the differences of the horizontal polarised emissions of a small EUT
with mains lead measured in 3 m FARs and on 10 m OATS. These measurements then
contributed to the definition within CISPR 16-2-3 which effectively states that the maximum
width and height of an EUT (including cables and associated equipment) shall be less than
half of the measurement distance.
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It is noticeable that the response is well above the 5 dB level at 30 MHz. This is caused by
destructive interference on the OATS, as described in B.2.2.2. This phenomenon does not
occur for vertical polarisation as the signal does not undergo a 180 phase change on
reflection. That means the former proposed 5 dB difference in the limit values between 10 m
OATS and 3 m FAR are not acceptable in the whole frequency range.

For

B.2

further examples, see CISPR 16-4-5, CENELEC R210-010, etc.

A
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20 i
g 15
2
2 10 |
5
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o
-5 N
ANY Frequency (MHz)
l @5\0 IEC
\‘0
Figure B.8 — Differences of@e horizontal polarised emission of the
small EUT with mainikead in the 3 m FARs and on 10 m OATS
o R o
4 Derivation of limits N
Q)
The| limits were derived, b(spi upon the details presented in B.2.1 to B.2.3 and summarjzed
in the following: .,
Polarity specific @% were considered too radical; hence any compromise would probably
mean for vertical polarized signals, the FAR would be too strict and for horizontally
bolarized sig\&nrs it would be a relaxation.
Signals horizontal polarized sources close to the ground plane give the biggest

yaria see results at a height of 0,02 m in Figure B.4 and Figure B.6) hence only table
o% uipment should be assessed using a FAR. As the source of emissions is m{ved

2] from the ground plane, this variance decreases so this would be problematic for floor

standing equipment.

A compromise was finally adopted which would give a relaxation over those of an OATS,
but only in the lower frequency range. The relaxation of 7 dB was based on approximately
half of the difference between 5 dB and the -9 dB, where 5 dB is the idea response
and -9 dB is the error associated emission from a 0,8 m high cable, derived from
Figure B.4.

NOTE The half value would not be relevant if polarity specific limits were used, in the case the relaxation would
then be 14 dB.
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B.3 Requirements

The following limits and requirements, defined in Table B.1, are provided for information
purposes only. They may provide equivalent protection to radio reception as those defined in
Table 3 and are included to give the user of these types of facilities an indication of the
validity of the results.

Table B.1 — Proposed requirements for radiated emissions, FAR

Limits
Erocuancy =Y Ahl
Tabple Test oY SRRV Measurement Limitations and
clapise | facilit range specifics 2 restrictionA
y MHz Detector / P
measurement distance Q~
Bl |FAR 3010230 |Horizontally polarized  |Instrumentation, Allowed mé&a3urementt
emissions CISPR 16-1-1, Clause 4 |distanc€s; 3 m, 5 m dr
10 m
59 to 45 Antennas, ‘.
Quasi-peak / 3 m CISPR 16-1-4, 4.5 h;h?mitations on EUT
- - . e in CISPR 16-2-3
Vertically polarized Test site, Q apply.
emissions CISPR 16-1-4, 5.4.7
The measurement
45 Method, 6\ distance is from the
Quasi-peak / 3 m CISPR 16-2-3, 7. receiving antenna to fhe
boundary of the
230 to 1 000 |52 Q/ ! i
Quasi-peak / 3 m S\\ calibrated test volumeg.
@) The horizontally expdsed
Q cabling shall be at a
Q minimum, and not at
<Q 0,8 m as required by
\\\ CISPR 16-2-3.
a ithin this table, the version of the references are asWows:

CISPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16- \Qs CISPR 16-1-4:2010,CISPR 16-1-4:2010/AMD1:2012 |and
CISPR 16-1-4:2010/AMD2:2017, CISPR 16-2-3 i$l PR 16-2-3:2016.

R\

O
The| following key points shall b\i}foted.

1) Mertically polarized er@}s\lon should correlate very well to those measured using| an
SAC/OATS. .

2) [The limits define@hin Table B.1 would apply to both floor standing equipment and table
fop equipmentc)
3) PBecause f\&‘re correlation issues with FAR and SAC/OATS, the horizontally expdsed

cable s e as short as possible. Not 0,8 m as required by CISPR 16-2-3. This|will
Mminimi ese types of emissions.

4) T%&brizontal limit of 59 dB(uV/m) was developed to improve the correlation for caples
C to the ground plane, see Figure B.6, this value may need to be different for table| top
equipment, for example 52 dB(uV/m).
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-4: Generic standards —
Emission standard for industrial environments

018

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘compri
Il national electrotechnical committees (IEC National Committees). The object of IECNiS/to pro
imternational co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter|referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee interg
in the subject dealt with may participate in this preparatory work. Internationaly ‘governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance{ with conditions determine
greement between the two organizations.

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

=i )

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsible\for the way in which they are used or for|
misinterpretation by any end user.

Inh order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
Hetween any IEC Publication and the correspondinginational or regional publication shall be clearly indicat
the latter.

FC itself does not provide any attestation-0fs conformity. Independent certification bodies provide confo
Isessment services and, in some areasy\access to |IEC marks of conformity. IEC is not responsible foy
rvices carried out by independent certification bodies.

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

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

ttention is drawn {fo)the Normative references cited in this publication. Use of the referenced publicatio
dispensable forithe correct application of this publication.

=D 0o 0 3 Z o

ttention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rights.)[EC shall not be held responsible for identifying any or all such patent rights.

ol ~3

Intefnational Standard IEC 61000-6-4 has been prepared by CISPR subcommittee H: Li
for {he‘protection of radio services.

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

onal
h all

onal
IEC
any

ions
bnce
d in

mity
any

o liability shall attach to IEC «or\ifs directors, employees, servants or agents including individual experts| and

e or
and
IEC

hs is

ct of

mits

This third edition cancels and replaces the second edition published in 2006
Amendment 1:2010 This edition constitutes a technical revision.

and

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

edition:

a) possible future requirements on DC ports;

b) possible future radiated polarity specific emission limits within a FAR;

c) the definition of which average detector is used for emission measurements at frequencies

d)

above 1GHz and that results using a peak detector are acceptable for all measurement

the definition of different EUT test arrangements.

S;
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The

text of this International Standard is based on the following documents:
FDIS Report on voting
CIS/H/339A/FDIS CIS/H/350/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

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

It fq
pub

A lig

compatibility, can be found on the IEC website.

The
stal

the ppecific document. At this date, the document will be

e feconfirmed,
e Withdrawn,
e feplaced by a revised edition, or

e amended.

rms Part 6-4 of the IEC 61000 series of standards. It has the status of a basic. HMC

ication in accordance with IEC Guide 107.

t of all parts in the CISPR 61000 series, published under the general titlecElectromagnetic

committee has decided that the contents of this document will remain unchanged until

the

ility date indicated on the IEC website under "http://webstore.ie¢:¢ch" in the data relatefd to

th
un
co

IMPORTANT - The 'colour inside' loga on the cover page of this publication indica

t it contains colours which (are considered to be useful for the corrl
erstanding of its contents. Users should therefore print this document using
our printer.

es

ct
a
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INTRODUCTION

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

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment

018

Par

Par

Par

Par

Par

Ead
ort
Oth
ider

Description of the environment

Classification of the environment

Compatibility levels

I 3: Limits

Emission limits

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

l 4: Testing and measurement techniques

Measurement techniques
lesting techniques

E 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

l 6: Generic standards

t 9: Miscellaneous

echnical reports/specifications, some of which have already been published as secti
brs will be published with the part number followed by a dash and a second nun
tifying the subdivision (example: IEC 61000-6-1).

juct

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

DNS.
ber
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 6-4: Generic standards —
Emission standard for industrial environments

Scope

Thig part of IEC 61000 for emission requirements applies to electrical and electr

equ

Ipment intended for use within the environment existing at industrial (see 3.1.12)loeat

Thig document does not apply to equipment that fall within the scope of IEC 61000-6-3.

The

Emi
and
defi
wheg
ade

Not
con
with

Req

Thig

have been selected to provide an adequate level of protection of radio reception in
hed electromagnetic environment. No measurement needs, to'be performed at frequen

guate level of protection to radio services.

sidered relevant for the equipment intended te operate within the environments inclu
in this document.

uirements are specified for each port considered.

generic EMC emission standard.@ to be used where no applicable product or prod

famjly EMC emission standard is available.

NOT]
NOT
protd
sped

NOT]

2

The
con

F 1 Safety considerations are not\Covered by this document.

al mitigation measureStmay have to be employed.

F 3 Disturbances génerated in fault conditions of equipment are not covered by this document.
Normative references

follewing documents are referred to in the text in such a way that some or all of {

environments encompassed by this document cover both indoor and @utdoor locations|.

DNic
ons.

ssion requirements in the frequency range 9 kHz to 400 GHz are~covered in this document

the
Cies

re no requirement is specified. These requirements are conhsidered essential to provid¢ an

all disturbance phenomena have been included- for testing purposes but only thlose

ded

uct-

E 2 In special cases, situations will arise where the levels specified in this document will not offer adedquate
ction; for example where a-sensitive receiver is used in close proximity to an equipment. In these instarces,

heir

ent’constitutes requirements of this document. For dated references, only the edition

cited applies. For undated references, the latest edition of the referenced document (including

any

amendments) applies.

IEC 60050-161, International Electrotechnical Vocabulary — Chapter 161: Electromagnetic
compatibility

IEC

61000-4-20:2010, Electromagnetic compatibility (EMC) - Part 4-20: Testing

and

measurement techniques — Emission and immunity testing in transverse electromagnetic
(TEM) waveguide

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CIS

PR 11:2015/AMD1:2016
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CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

CISPR 16-1-1:2015, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Coupling
devices for conducted disturbance measurements

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and| methods — Part 1-4: Radio disturbance and immunity measuring apparatus —<{Antennas
and|test sites for radiated disturbance measurements
CISPR 16-1-4:2010/AMD1:2012
CISPR 16-1-4:2010/AMD2:2017

CISPR 16-1-6:2014, Specification for radio disturbance and immunity. measuring apparatus
and| methods — Part 1-6: Radio disturbance and immunity measuring apparatus — BMC
antenna calibration

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-2-1:2014, Specification for radio disturbance and”immunity measuring apparatus
and|methods — Part 2-1: Methods of measurement of disturbances and immunity — Condu¢ted
disturbance measurements

CISPR 16-2-1:2014/AMD1:2017

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus
and| methods — Part 2-3: Methods of measufrément of disturbances and immunity — Radiated
disturbance measurements

CISPR 16-4-2:2011, Specification foradio disturbance and immunity measuring apparatus
and| methods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement

insttrumentation uncertainty
CISPR 16-4-2:2011/AMD1:2014

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emission
reqliirements

3 |Terms, definitions and abbreviated terms

3.1 Terms and definitions

For|the purposes of this document, the terms and definitions given in IEC 60050-161 and|the
followingapply-

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

3.11
port
physical interface of the specified equipment with the external electromagnetic environment

Note 1 to entry: See Figure 1.
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EUT

Wired network port Low voltage AC mains port

Encl t
nclosure por DC power port

IEC

Figure 1 — Example of ports

3.1.

encllosure port

phygical boundary of the equipment which electromagnetic fields may radiate ‘through
imp|nge on

3.1.
cabljle port
porf at which a conductor or a cable is connected to the equipment

Note] 1 to entry: Examples are signal, wired network, control and power porfs.

3.1.f

wire¢d network port

point of connection for voice, data and signalling transfers intended to interconnect wid
disgersed systems by direct connection to a single<user or multi-user communication netw

Notel 1 to entry: Examples of these include CATV, PSTN;¥SDN, xDSL, LAN and similar networks.

Notel 2 to entry: These ports may support screened, or unscreened cables and may also carry AC or DC p
whele this is an integral part of the telecommunication specification.

Note] 3 to entry: A port generally intended.for interconnection of components of a system under test (e.g.
232,|RS-485, field buses in the scope of AEC 61158, IEEE Standard 1284 (parallel printer), Universal Serial

(USH), IEEE Standard 1394 (“Fire Wire”),-etc.) and used in accordance with its functional specifications (e.g.

the maximum length of cable connected:to it), is not considered to be a wired network port.

Notel4 to entry: In previous editions of this document and many product standards, this port was defined
teledommunications or netwaork’port.

3.1.
power port
porf for the connection of the equipment to the primary electrical power supply

or

ely-
brk
pwer

RS-
Bus
for

as a

3.1.7
low voltage
LV

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

accepted to be 1 000 V AC or 1 500V DC

[SOURCE: IEC 60050-601:1985, 601-01-26, modified — addition of the words "or 1 500 V DC"]

3.1.8
DC distribution network

local supply network in the infrastructure of a site or building intended for use by one or more

different types of equipment and providing power independent of the public mains network
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Note 1 to entry: Connection to a remote local battery is not regarded as a DC distribution network, if such a link
comprises only power supply for a single piece of equipment.

3.1.9
low voltage AC mains port
port used to connect to the low voltage AC mains supply network to power the equipment

Note 1 to entry: Equipment with a DC power port is considered low voltage AC mains powered if it is powered
from an AC/DC power converter.

Note 2 to entry: The low voltage AC mains supply could be public or non-public.

3.1.[10

highest internal frequency F,
highest fundamental frequency generated or used within the EUT, or the highest frequéncly at
whi¢h it operates

3.1.011

smTII equipment
equjpment, either positioned on a table top or standing on the floor which,-“including its cables
fits |n a cylindrical test volume of 1,2 m in diameter and 1,5 m above_the‘ground plane

Note] 1 to entry: These dimensions are currently under discussion in CISPR.

3.112

industrial location
locgtion characterized by a separate power network, stpplied from a high- or medium-volfage
tranfsformer, dedicated for the supply of the installation

Notel 1 to entry: Industrial locations can generally be described by the existence of an installation with one or
morg of the following characteristics:

. tems of equipment installed and connected together and working simultaneously;
. bignificant amount of electrical power generated, transmitted and/or consumed;

. requent switching of heavy inductive or_capacitive loads;

. high currents and associated magnetic_fields;

. bresence of industrial, high power'scientific and medical (ISM) equipment (for example, welding machines)}.
The |electromagnetic environment/at an industrial location is predominantly produced by the equipment|and

instdllation present at the lgcation. There are types of industrial locations where some of the electromagpetic
pherjomena appear in a more\severe degree than in other installations.

Example locations include metalworking, pulp and paper, chemical plants, car production, farm building, high-
voltage areas of airports

Note| 2 to entry:~The connection between location and electromagnetic environment is given in 3.1.13.

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

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

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

3.2 Abbreviated terms

AAN Asymmetric Artificial Network
AC Alternating Current

AMN Artificial Mains Network
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CATV Cable TV network

DC Direct Current

DSL Digital Subscriber Line

EUT Equipment Under Test

FAR Fully Anechoic Room

FSOATS Free Space Open Area Test Site
ISDN Integrated Services Digital Network
ITE Information Technology Equipment
LAN Local Area Network

MME Multi Media Equipment

OATS Open Area Test Site

PSTN Public Switched Telephone Network
SA(Q Semi Anechoic Chamber

TEM Transverse Electromagnetic Mode
USH Universal Serial Bus

xDYL Generic term for all types of DSL technology

4 |Conditions during testing

Thel EUT shall be tested in the operating mode proddcing the largest emission in the frequgncy
band being measured, consistent with normal .applications. The configuration of the ftest
saniple shall be varied to achieve maximum emission consistent with typical applications jand

instpllation practice. Pre-testing may be used.to-reduce test time.

If the EUT is part of a system, or can be¢onnected to associated equipment, the EUT sharl‘l be
tested while connected to the minimumsrepresentative configuration of associated equip

ent

necessary to exercise the ports _in*a similar manner to that described in CISPR 11 or

CISPR 32.

Thel EUT shall be arranged(in~accordance with the requirements of Table 1.

Table 1 — Test arrangements of EUT

Intended operational Test arrangement Remarks
arrangement(s) of EUT
Table-top only, Table-top
Flodr-standing only Floor-standing

Can|befloor-standing or table-top Table-top

Rack mounted In a rack or table-top

Other, for example wall mounted, Table-top

ceiling mounted, handheld, body

worn

With normal orientation

If the equipment is designed to be
mounted on a ceiling, the downward-
facing portion of the EUT may be
oriented facing upward.

If a physical hazard would be caused by testing the device on a table-top, then it can be tested as floor standing
and the test report shall document the decision and justification.

In cases where a manufacturer's specification requires external filtering and/or shielding
devices or measures that are clearly specified in the user's manual, the test requirements of
this document shall be applied with the specified devices or measures in place.
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The configuration and mode of operation during the measurements shall be precisely noted in
the test report. If the EUT has a large number of similar ports or ports with many similar
connections, a sufficient number shall be selected to simulate actual operating conditions and
to ensure that all the different types of termination are covered.

The measurements shall be carried out at one single set of parameters within the operating
ranges of temperature, humidity and atmospheric pressure specified for the product and at the
rated supply voltage, unless otherwise indicated in the basic standard. The relevant
conditions shall be recorded in the test report.

Wh cable- " ot ) EQT . , et HmEISPRA462-1.
CISPR 16-2-3, CISPR 11 or CISPR 32 as referenced in Table 3 to Table 5.

5 |Product documentation

The| purchaser/user/installer shall be informed within the product documentation if spgcial
megsures have to be taken to achieve compliance. One example, would be the need to [use
shiglded or special cables.

6 |Applicability

The| application of measurements for emission(s) depends*on the particular equipment| its
configuration, its ports, its technology and its operating-conditions.

Megsurements shall be applied to the relevant“ports of the equipment according to|the
req\[/irements defined in Table 3 to Table 5. Measurements shall only be carried out where|the
releivant ports exist.

parficular equipment that some of.(the measurements are inappropriate and therefore
unnecessary. In such a case it is réquired that the decision and justification not to measure
shall be recorded in the test report;

It r:Lay be determined from consideration of the electrical characteristics and usage of

7 [Measurement uncertainty

Where guidance for(the calculation of the instrumentation uncertainty of a measurement is
spegified in CISRR 16-4-2 this shall be followed, and for these measurements |the
dete¢rmination of .compliance with the limits in this document shall take into consideration|the
megsurement\instrumentation uncertainty in accordance with CISPR 16-4-2. Calculation to
determine «the measurement result and any adjustment of the test result required when|the
testf labpratory uncertainty is larger than the value for Ugg,, given in CISPR 16-4-2 shall be
included:in the test report.

8 Compliance with this document

Where this document gives options for testing particular requirements with a choice of test
methods, compliance can be shown against any of the relevant test methods, using the
specific limits with the restrictions provided in the relevant tables clauses. For example, floor
standing shall be assessed against table clause 3.1, considering table clause 3.2 is limited to
small equipment and table clause 3.3 is limited to table top equipment.

In any situation where it is necessary to retest the equipment the test method originally
chosen shall be used in order to ensure consistency of the results.
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Equipment which fulfils the requirements across the frequency ranges specified in Table 3 to
Table 5 in this document is deemed to fulfil the requirements in the entire frequency range
from 9 kHz to 400 GHz.

Measurements do not need to be performed at frequencies where no limits are specified.

NOT

9

E CISPR TR 16-4-3 provides guidance on the applicability of limits to series produced equipment.

Emission requirements

The| emission requirements for equipment covered by this document are given on a por
porf basis and defined in Table 3 to Table 5. Annex A is provided for information purpdg

onl

The| measurements shall be conducted in a well-defined and reproducible” manner

per

The
met
refe
moqg
mea

The
in T

and lists proposed limits for DC power ports.

ormed in any order.

hods, and the measurement set-up to be used are given in ‘the standards, which

ifications or additional information needed for the( practical application of
surements are given in this document.

following shall be taken into account during the application of the measurements defi
able 3 to Table 5.
At transitional frequencies, the lower limit applies.

Where the limit value varies over a givenfrequency range, it changes linearly with res
o the logarithm of the frequency.

The test site shall be validated for the measurement distance chosen.

berformed using both types of-detector. Results obtained using a peak detector may
Ised instead of the other .défined detectors.

Hefined in the limit eolumn of Table 3, the limits shall be offset based upon the follov
ormula:

new limit. = defined limit — 20 log (measurement distance/reference distance)

The unit’of'metres shall be used for distance and dB(uV/m) for the limits.

With~regard to each table clause, the measurements shall be performed at only
Histance.

t by

ses

and

description of the measurement, the measurement instrumentation, the measurement

are

rred to in Table 3 to Table 5. These standards are nat repeated here, howgver

the

ned

bect

Where the table clause definessmore than one detector, then the measurements shal| be

be

Where a different measurement distance is chosen, other than the reference distance

ving

one

For radiated emission measurements, Table Z shows the highest frequency up o w
radiated emission measurements shall be performed based up the value of F,.

nich
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Table 2 — Required highest frequency for radiated measurement

018

Highest internal frequency Highest measured frequency
(Fy)
F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, <1 GHz 5 GHz
F,>1GHz 5 x F, up to a maximum of 6 GHz

NOTIE Where the highest internal frequency is not known, tests are performed up to 6 GHz,
NO[TE 2 F, is defined in 3.1.10.

NOTE In the measurement specifics columns of Table 3 to Table 5, where relevant, the format is as foll

char

Clauge 4.

For emission measurements above 1 GHz, the peak detector limits shall not'be’applie
Histurbances produced by arcs or sparks that are high voltage breakdown-events. S
Histurbances arise when devices contain or control mechanical switchés that cor
current in inductors, or when devices contain or control subsystems’” that create sf
blectricity (such as paper handling devices). The average limits apply’to disturbances f
arcs or sparks, and both peak and average limits will apply tewother disturbances f
such devices.

Histance is the horizontal distance between the verticalprojections of the calibration p
bf the receiving antenna and the boundary of the EUT. The boundary of the EUT is
smallest imaginary circular periphery around the most compact arrangement of the E
ising typical spacing.

Where this document specifies the use of an.average detector, the linear average dete
Hefined in Clause 6 of CISPR 16-1-1:2015 shall be used.

hcteristic, basic standard, clause. For example}-from table clause 3.1, Instrumentation, CISPR 16-1-1:2

d to
uch
trol
atic
rom
rom

-or radiated emission measurements using a FSOATS, FAR or SAC, the measurement

oint
the
UT,

ctor

ows:
015,
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Table 3 — Requirements for radiated emissions — enclosure port

Limits
dB(uV/m
Table Test Frequency (u ) Measurement Limitati d tricti a
clause| facility rla\i/lrhgze Detector / specifics 2 imitations and restrictions
measurement
distance
3.1 OATS or |30 to 230 40 Instrumentation, Allowed measurement distances:
SAC Quasi-peak / CISPR 16-1-1, Clause 4 |3 m,5m, 10 mor 30 m
10m Antennas, For equipment meeting the size
230to 1 000 (47 CISPR 16-1-4, 4.5 criterion defined in 3.1.11, the
Quasi-peak / . measurements may be performted
10 m Test site, at the 3 m distance. Note this‘sjze
CISPR 16-1-4, Clause 5 |criterion is currently under
Method, discussion.
CISPR 16-2-3, 7.3 For measurement-distances legs
than 30 m, the receiving antenna
height shall be‘varied between [ m
to 4 m, else 1¥m to 6 m shall bg
used. Additional guidance on the
test method can be found in
CISRR.16-2-3, 7.3 and Clause B.
3.2 TEM 30 to 230 40 IEC 61000-4-20 Only applicable to battery powdred
Quasi-peak / n/a equipment not intended to have

external cables attached.
230 to 1 000 (47

Quasi-peak / n/a Restricted to equipment complying
with the definition of small
equipment within 6.2 in IEC 61(000-

4-20.
3.3 FAR 30 to 230 52 to 45 Instrumentation, Restricted to table top equipment,
Quasi-peak / CISRR™6-1-1, Clause 4 |and floor-standing equipment
3m which can be placed on table
Antennas, during the test.
230 to 1 000 |52 CISPR 16-1-4, 4.5
Quasi-peak / Test site Allowed measurement distancep:
’ 3m,5 10
3m CISPR 16-1-4, 5.4.7 m. > moriem
Method The limitations on EUT size in
’ CISPR 16-2-3 ly.
CISPR 16-2-3, 7.4. apply
3.4 FSOATS |1 000 to 76 Instrumentation, Allowed measurement distancep:
3 000 Beak / 3 m CISPR 16-1-1, Clauses 5 |3 m, 5m or 10 m.
OATS and 6
FAR 56 Other facilities, such as FAR, SAC
SAC Average / 3 m |Antennas, or OATS may be used provided
(see CISPR 16-1-4, Clause 4.5 [they satisfy the free space
limitations) s 99 to 80 _ conditions as defined in CISPR(16-
6.000 Peak /3 m Test site, 1-4. For SAC and OATS, additipnal
50 CISPR 16-1-4, Clause 8  |5hg0rber may be required.

Average / 3 m  [Method,
CISPR 16-2-3, Clause

7.6.

Thelequipment is deemed to comply with the enclosure port requirement below 1 GHz if it meets the requiremients
defined in one or more of the table clauses 3.1, 3.2 or 3.3.

Antenna calibration shall be in accordance with CISPR 16-1-6:2014/AMD1:2017.
2  Within this table, the version of the references are as follows:

CISPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16-1-4 is CISPR 16-1-4:2010, CISPR 16-1-4:2010/AMD1:2012 and
CISPR 16-1-4:2010/AMD1:2012/AMD2:2017, CISPR 16-2-3 is CISPR 16-2-3:2016 and |EC 61000-4-20 is
IEC 61000-4-20:2010.
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Table 4 — Requirements for conducted emissions — low voltage AC mains port

Limits
Table | Measurement Frequency dB(nV) Measurement Lo . a
range H ies @ Limitations and restrictions
clause network MH specifics
z Detector
4.1 AMN 0,15t0 0,5 |79 Instrumentation, For clicks appearing between 5
Quasi-peak CISPR 16-1-1, Clauses 4 |and 30 times per minute, a
and 6 relaxation of the limits is allowed
66 of 20 log 30/N dB (where N is
Average gfst‘g%”% 12 44 the number of clicks per
051020 73 T i), Srtere fo serarates
Quasi-peak MeThod, AR ¢
CISPR 16-2-1, Clause 7 |14-1-
60
Average Set-up,
CISPR 16-2-1, Clause 7
The |AMN characteristics shall be 50 Q / 50 yH as defined in CISPR 16-1-2, 4.4, unless this network interferes|with
the ¢pperation of the EUT. In these cases, the AMN characteristics and the justification shall be recorded in the|test
repgrt.
a ithin this table, the version of the references are as follows:
CISPR 14-1 is CISPR 14-1:2016, CISPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16<1-2 is CISPR 16-1-2:2014,
CISPR 16-2-1is CISPR 16-2-1:2014 and CISPR 16-2-1:2014/AMD1:2017.
Table 5 — Requirements for conducted emissions — wired network port
Table |Measurement|Frequency|Limits dB(uV)|Limits dB(uA)) measurement Limitati d restricti a
lalise network range specifics ® imitations and restrictions
¢ MHz Detector Detector
5.1 As defined in [0,15 to 0,5 |97 to 87 53 to 43 As defined in The current and voltage
CISPR 32 Quasi-peak Quasi-peak CISPR 32 disturbance limits are derived
for use with an Asymmetric
84 to 74 40 to 30 Artificial Network (AAN) whjch
Average Average presents a common mode
05t030 |87 43 (asymmetric modg) impedapce
Quasij-peak Quasi-peak of 150 Q to the wired netwqrk
port under test (conversion
74 30 factor is 20 log10 150/ | =
Average Average 44 dB).

When performing
measurements using an AA

All elements within CISPR
shall be followed, including
not limited to selection of tg
method, test configuration,
cable characteristics.

only the voltage limits apply.

B2
but
st

ithin.this table, the version of the reference CISPR 32 is CISPR 32:2015.
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Annex A

(informative)

Testing of DC powered systems

This annex is informative containing proposed requirements for conducted emissions on DC
power ports, defined in Table A.1, with further specifics for which ports need to be measured
given in Table A.2.

Tablo A4 _p | . ‘ I | omissi DC

CIS

PR 16-2-1:2014/AMD1:2017.

Limits
Table [Measuremen Fr(:g:e:cy dB(uV) Measurement Limitations{and
Clguse | t network MHg specifics 2 restrictions ?
z Detector
A1 AMN 0,175t0 0,5 |[89 Instrumentation, See Table A.2, for DC pojwer
Quasi-peak CISPR 16-1-1, Clauses 4 and 6 |ports that require testing,
76 Networks,
Average CISPR 16-1-2, Clause 4
0,5 to 30 83 Method,
Quasi_peak CISPR 16-2-1, Clause 7
70 Set-up,
Average CISPR 16-2-1, Clausé 7
Thege informative limits have been considered by CISPR H (in conjunction with Table A.2) and are provided ps a
posgible basis for new requirements.
a ithin this table, the version of the references are as follows:
CISFR 16-1-1 is CISPR 16-1-1:2015, CISPR 16-1-2 is CISPR 16-1-2:2014, CISPR 16-2-1 is CISPR 16-2-1:2014|and
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Table A.2 — Conducted testing of DC powered equipment

018

Table Description of DC Testing to Proposed Specifics and additional
clause power source be required Intended cable recommendations
connection ¢ on DC connection 9’ ©
power port
A.2.1 Internal batteries, No DC input None No tests are required.
with no external port
DC input
A.2.2 Distribution Yes All types
network 2
A.2.3 Wired network port | No As defined in Port should be treated as a wired networr
CISPR 32 port and tested against the requireménts|of
Table 5.
A.24 Remote battery Yes Is longer than
3m
A.2.5 External AC/DC Yes Is longer than The AC input port of the.charger/convertgr®
converter or 3mb should also be tested against the
battery charger requirements of Table 4.
A.2.6 External DC/DC Yes Is longer than The DC input port.of the charger/convertgr®
converter or 3mb should also bBe\tested against the
battery charger requirements.of table clause A.2.7.
A7 All other systems Yes Is longer than Should be tested against the requirements

not defined above

3m

of Table"A.1.

2 |DC distribution networks include:

those with an overall length greater than 3 m.

b [The length of the cable between the DC port on the EUT 4ndvthe convertor or charger.

¢ |Where possible, use a device specified by the manufacturer, else use a typical device capable of develoging

the necessary DC voltage/current.

4 |Where the limitation is satisfied then the test igs“applicable, for example, for table clause A.2.4, where

cable attached to a DC power port is 10 m long (longer than the 3 m requirement), then testing would
required against the requirements of Table Ay1.

the
be

¢ |Based upon the intended use of the equipment as defined by the manufacturer and documented in the user

documentation.
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Annex B
(informative)

Further information on measurements using a FAR

General

During the development of the limits for table top equipment using a FAR measurement
facility, as defined in Table 3, the committee analysed various options, including polarity

spe
hen

Dur

to improve the limits defined in Table 3 by the adaption of polarity specific types. Hence,

info
pos

The
CEN

B.2

B.2

Ad
exa
OAT

antg¢nna above a ground plane; namely the\one transmitted directly between the transmit

recq

cific limits. During the original discussions, these were considered tar too radical
Ce dismissed.

ng the following years, there have been repeated requests by various national‘Commitf

fmative annex is intended to communicate how the originals limits were dérived and
Sible improvements if these alternative limits were adopted.

re is a significant amount of additional data and information presented in CISPR 16-
N\ELEC R210-010 and in SMT4-CT96-2133.

Analysis

1 Theoretical analysis of simple radiators

ifference of 6 dB is expected for measured field strengths above a ground plane
mple, using an OATS) compared with free.space (for example using a FAR). A sin
[S geometrical optic model is shown in, Figure B.1, two rays impinge on the rec

ive antenna and the one reflected by-the ground plane.
Receive
antenna
Transmit y A

antenna

Groundplane

and

ees
this
the

(for
hple
pive
and

IEC

Figure B.1 — Geometrical optics model for OATS measurements

The difference in phase relation of these two rays results in an interference pattern which
corresponds to the function of the height of the receive antenna above the ground. The
resulting effect ranges from cancellation to doubling of the direct ray. As such, during OATS
measurements /4, is varied until constructive interference (or doubling) is obtained.
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018

Therefore, based upon this model, the limits when using a FAR should be 6 dB lower, in
comparison with those of an OATS because within a FAR, there is no reflected ray, hence no

dou

bling of emission levels will occur.

B.2.2 Limitations with the basic model

B.2.2.1 Theoretical analysis of simple radiators

Figure B.2 illustrates typical interference patterns via the height of the receive antenna above
a ground plane. The interference pattern depends on the distance between transmit and
receive antenna, height of the transmit antenna above the ground plane, polarisation,

frequency and type of antennas. As there is no reflected ray in free space, it is assumed

no i
two

B.2

Ar
tran
Figu
curf
unk

hterference patterns exist in a FAR. This begins to question the basic model, because
facilities are in reality different.

4 -
w\( —  30MHz
35 —_— 60 MHz
- ~5.) 125 MHz
>— 250 MHz
3 — — 500 MHz
~ — 1000 MHz
5
2 2° >
T
2 N
AN\ —
1,5 | B —
1 A Z ( | |
20 30 40 50 60 70 80

Field attenuation (dB)
IEC

Figure B.2 — Field attenuation between two half-wave dipoles
above ground plane with fixed transmit antenna height
and variable receive antenna height

2.2 Analysis.of an EUT

bal EUT cani"be represented by a number of RF sources driving different types
smitting~antennas with associated currents. Four possible sources are shown
re B.3\illustrating the different position, type of antenna, associated source and poss
ents flowing. Within a typical EUT, the actual position of these sources, are gene
hown.

that
the

of
in
ible
ally
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™

@/P

Figure B.3 — Equivalent circuit diagram of a typicahEUT

In drder to establish a base line of the possible differences, a theoretical investigation' fvas
performed and the results are shown in Figure B.4 and Figure'B.8 for a 10 m distance and in
Figyre B.6 and Figure B.7 for a 3 m distance.
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NOTE /The/numbers within the graph are the positions of the source above the ground plane on an OATS.

Figure B.4 — 10 m distance, horizontal polarization, calculated differences
for an electrically short straight wire above the ground plane on an
OATS compared with a FAR (Egats — EFaR)

1 Dr. Garn, 'Proposal for a new radiated emission test method using a completely absorber lined Room without
ground plane', 9" Zurich symposium on EMC.
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NOTE The numbers within the graph are the positions of the source above the\ground plane on an OATS.
Figure B.5 — 10 m distance, vertical polarizationjcalculated differences

for an electrically short straight wire above the ground plane on an
OATS compared with a FAR (Eqgats — EFaR)
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NOTE The numbers within the graph are the positions of the source above the ground plane on an OATS.

Figure B.6 — 3 m distance, horizontal polarization, calculated differences for an
electrically short straight wire above the ground plane on an
OATS compared with a FAR (Egats — EFaR)
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NOTE The numbers within the graph are the positions of the source above the\ground plane on an OATS.

Figure B.7 — 3 m distance, vertical polarization, calculated differences for an
electrically short straight wire above the’ground plane on an
OATS compared with a FAR (Eqgats — EFaR)

Figure B.4 to Figure B.7 shows the difference betwéen the received field strength for diffefent
polgrised electrically short straight wires placed ‘above a ground plane and in free space. [The
recgive antenna is moved between 1 m and-4 m above the ground plane and is fixed in|the
freel space situation. The distance betweenthe transmitting and the receiving antenna is|the
sam|e for both sites.

For|vertical polarized signals, the.2"models provide similar results, but for horizontal, [the
results are very different. As an“eXample, Figure B.4 shows that the maximum differencg in
caldulated field strengths above a ground plane and in free space is up to —22 dB for an EUT
height of 0,2 m. The expected difference is +6 dB based on a simple model. That impligs a
diffgrence of up to 28 dB in calculated field strength.

Ong of the reasons for this is the wave propagation on an OATS. In horizontal polarisatjon,
belgw 100 MHz the-constructive interference of direct and ground reflected signal cannof be
found in the 4"m to 4 m height scan range. Therefore the same magnitude of radiated
emission withgive a different reading in the received field strength for horizontal and vertical
polgrisationion an OATS (13 dB at 10 m distance, 1 m source height).

B.2|2:3 OATS as a reference

For many years, measurements using an OATS facility have been used to assess products.
This solution has been very successful at controlling interference; therefore, if we blindly
accepted 5 dB as the good compromise we would be ignoring the data and in reality
tightening the limits when there is no justification.

B.2.3 Measurements on an EUT

Many measurements have been performed to verify the limits, a very small sample is show in
Figure B.8. This shows the differences of the horizontal polarised emissions of a small EUT
with mains lead measured in 3 m FARs and on 10 m OATS. These measurements then
contributed to the definition within CISPR 16-2-3 which effectively states that the maximum
width and height of an EUT (including cables and associated equipment) shall be less than
half of the measurement distance.
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It is noticeable that the response is well above the 5 dB level at 30 MHz. This is caused by
destructive interference on the OATS, as described in B.2.2.2. This phenomenon does not
occur for vertical polarisation as the signal does not undergo a 180 phase change on
reflection. That means the former proposed 5 dB difference in the limit values between 10 m
OATS and 3 m FAR are not acceptable in the whole frequency range.

For further examples, see CISPR 16-4-5, CENELEC R210-010, etc.
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Figure B.8 — Differences of the horizontal polarised emission of the
small EUT with mains:lead in the 3 m FARs and on 10 m OATS

4 Derivation of limits

limits were derived, based upon the details presented in B.2.1 to B.2.3 and summar

Polarity specific_limits were considered too radical; hence any compromise would prob
mean for vertical polarized signals, the FAR would be too strict and for horizon
bolarized signals it would be a relaxation.

Signals (from horizontal polarized sources close to the ground plane give the big
bariantss(see results at a height of 0,02 m in Figure B.4 and Figure B.6) hence only t
opr equipment should be assessed using a FAR. As the source of emissions is mg

zed

hbly
ally

est
ble
ved

bway from the ground plane, this variance decreases so this would be problematic for f

loor

standing equipment.

A compromise was finally adopted which would give a relaxation over those of an OATS,
but only in the lower frequency range. The relaxation of 7 dB was based on approximately
half of the difference between 5 dB and the -9 dB, where 5 dB is the idea response
and -9 dB is the error associated emission from a 0,8 m high cable, derived from

Figure B.4.

NOTE The half value would not be relevant if polarity specific limits were used, in the case the relaxation would

then

be 14 dB.

B.3 Requirements

The following limits and requirements, defined in Table B.1, are provided for information
purposes only. They may provide equivalent protection to radio reception as those defined in
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Table 3 and are included to give the user of these types of facilities an indication of the
validity of the results.

Table B.1 — Proposed requirements for radiated emissions, FAR

Limits
Table Test Fr?’g:ezcy dB(uV/m) Measurement Limitations and
clause | facility Mng Detector / specifics 2 restrictions @
measurement distance
B.1.1 FAR 30 to 230 Horizontally polarized Instrumentation, Allowed measurement
emissions SISPR 10-1-1, Ctause 4 u'.ataﬁceﬁ-m,—&m-\:r
10 m
59 to 45 Antennas,
Quasi-peak / 3 m CISPR 16-1-4, 4.5 The limitations onVEUT
- - ) size in CISRR 16-2-3
Vertically polarized Test site, apply.
emissions CISPR 16-1-4, 5.4.7
The measurement
45 Method, distancé is from the
Quasi-peak / 3 m CISPR 16-2-3, 7.4 recéiving antenna to the
230 to 1 000 |52 poundary of the umb
Quasi-peak / 3 m calibrated test volume.
The horizontally expdsed
cabling shall be at a
minimum, and not at
0,8 m as required by
CISPR 16-2-3.
a ithin this table, the version of the references are as follows:
CISPR 16-1-1 is CISPR 16-1-1:2015, CISPR 16-1-4 is CISPR 16-1-4:2010,CISPR 16-1-4:2010/AMD1:2012 |and
CISPR 16-1-4:2010/AMD2:2017, CISPR 16-2-3 is CISPR 16-2-3:2016.
The|following key points shall be noted.
1) Mertically polarized emission should correlate very well to those measured using| an

2)

3)

4)

SAC/OATS.

fop equipment.

Because of the correlation issues with FAR and SAC/OATS, the horizontally expdg
cable shall be as_short as possible. Not 0,8 m as required by CISPR 16-2-3. This
minimise these types of emissions.

The horizontal\imit of 59 dB(uV/m) was developed to improve the correlation for ca
close to thesground plane, see Figure B.6, this value may need to be different for table
equipmenti.for example 52 dB(uV/m).

The limits defined within Table-B.1 would apply to both floor standing equipment and table

sed
will

bles
top
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 6-4: Normes génériques — Norme sur I'émission
pour les environnements industriels

AVANT-PROPOS

1) Ya Commission Electrotechnique Internationale (IEC) est une organisation mondiale desnormalisation
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEE)L’IEC a |pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation_dans les domgines
e I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internationales,
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ef des
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études| aux
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisajions
internationales, gouvernementales et non gouvernementales, en liaison avec I'lE€;“participent égalemen{ aux
tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale de, Normalisation (ISO), selon| des
nditions fixées par accord entre les deux organisations.

2) Ues décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure
u possible, un accord international sur les sujets étudiés, étant donné-que les Comités nationaux de |'IEC

intéressés sont représentés dans chaque comité d’études.

3) Ues Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrgées
mme telles par les Comités nationaux de I'lEC. Tous les _efforts raisonnables sont entrepris afin que |'IEC
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

dventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, de$,Comités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nationales
t régionales. Toutes divergences entre toutes,~PRublications de I'lEC et toutes publications nationalef ou

regionales correspondantes doivent étre indiquées-en termes clairs dans ces derniéres.

5) UIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fopurnissent des services d'évaluation de“conformité et, dans certains secteurs, accédent aux marquep de
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

indépendants.
6)

7) Alicune responsabilité ne doit(étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatgires,
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I|IEC,
our tout préjudice cause’en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soit, direete ou indirecte, ou pour supporter les colts (y compris les frais de justice) e} les
épenses découlant 'de la publication ou de ['utilisation de cette Publication de I'lEC ou de toute qutre
ublication de I'lECs-ou au crédit qui lui est accordé.

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

8) Uattention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions
reférencées-est obligatoire pour une application correcte de la présente publication.
9) Uattentionsest attirée sur le fait que certains des éléments de la présente Publication de 'l[EC peuvent [faire

bjet de ‘droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
e bréevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61000-6-4 a été établie par le sous-comité H du CISPR: Limites
pour la protection des services radioélectriques.

Cette troisiéme édition annule et remplace la seconde édition parue en 2016 et son
Amendement 1:2010. Cette édition constitue une révision technique.

La présente édition inclut les modifications techniques suivantes par rapport a I'édition
précédente:

a) les exigences ultérieures possibles sur les accés en courant continu;
b) les limites futures possibles d'émissions rayonnées spécifiques a la polarité dans une FAR;
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c) la définition du type de détecteur de valeur moyenne est utilisée pour les mesures des
émissions a des fréquences supérieures a 1GHz et les résultats obtenus a l'aide d'un
détecteur de créte sont acceptables pour tous les mesurages;

d)

la définition des différentes dispositions d'essais de 'EUT.

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

FDIS Rapport de vote
CIS/H/339A/FDIS CIS/H/350/RVD

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote_ayant
abopti a I'approbation de cette norme.

Ce gocument a été rédigé selon les Directives ISO/IEC, Partie 2.

Il forme la Partie 6-4 de la série des normes IEC 61000. Il a le statut de publication
fondamentale en CEM conformément au Guide 107 de I'lEC.

Ung liste de toutes les parties de la série des normes CISPR IEC.61000 est publiée sous le
titre| général Compatibilité électromagnétique, est visible sur le _site)web de I'lEC.

Le comité a décidé que le contenu de ce document ne¢sera pas modifié avant la datgd de

stahilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donngées
relatives au document recherché. A cette date, le document sera

e feconduit,

e Bupprimé,

remplacé par une édition révisée, ou

hmendé.

IM
ce

co

PORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture

nséquent, imprimer cette publication en utilisant une imprimante couleur.

de

tte publication indique_qu'elle contient des couleurs qui sont considérées comine
utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, j

yar
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INTRODUCTION

L'IEC 61000 est publiée en plusieurs parties, conformément a la structure suivante:

Partie 1: Généralités

Considérations générales (introduction, principes fondamentaux)

Définitions, terminologie

Partie 2: Environnement

018

Par

Par

Par

Par
Par
Chg

inte
elle

parfie suivi d’un tiret’et d’'un second chiffre identifiant la subdivision (exemple: IEC 61000-

Description de I'environnement
Classification de I’environnement

Niveaux de compatibilité
lie 3: Limites
|_imites d’émission

| imites d’'immunité (dans la mesure ou elles ne relévent pas{de la responsabilité
comités de produits)

lie 4: Techniques d’essai et de mesure

fechniques de mesure
fechniques d’essai

lie 5: Guide d’installation et d’atténuation

Suide d’installation
Méthodes et dispositifs d’atténuation

lie 6: Normes génériques

lie 9: Divers

nationales, soit cemime rapports techniques/spécifications techniques, certaines d'e
5 ayant déja été ([publiées comme sections. D’autres seront publiées avec le numéro d

des

que partie est a son- tour subdivisée en parties qui sont publiées soit comme Normes

ntre
e la
5-1).
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COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 6-4: Normes génériques — Norme sur I'émission
pour les environnements industriels

Domaine d'application

La

app
exig

Le
de |

Les

Les
400
un

éleg
pou
étar
radi

Tou
['on
I'en
Les
La

d'én
NOT
NOT
prés
gran

devo

NOT,|
prés

présente partie de I'lEC 61000 concernant les exigences d'émissions s'applique
areils électriques et électroniques destinés a étre utilisés dans des environnemsg
tants (voir 3.1.12) sur des sites industriels.

IEC 61000-6-3.
environnements couverts par le présent document sont les sites.intérieurs et extérieur

exigences en matiere d'émission dans la plage de fréquences comprises entre 9 kH
GHz sont couvertes dans le présent document et ont été-echoisies de maniere a ass

tromagnétique défini. Il n’est pas nécessaire de réaliser des mesures aux fréquen

t essentielles a I'obtention d'un niveauryadéquat de protection des serv
pélectriques.

s les phénoménes perturbateurs n'ont pas été inclus pour les besoins de l'essai. S
été ceux considérés comme pertinents pour lI'équipement destiné a fonctionner d
ironnement couvert par le présent document.

exigences sont spécifiées pout chacun des accés considérés.

présente Norme d'émission CEM générique doit étre utilisée lorsqu’aucune no
nission CEM spécifique*a’un produit ou a une famille de produits n’est disponible.

F 1 Le présent document ne traite pas des aspects de sécurité.

F 2 Dans des\ecas particuliers, des situations apparaissent dans lesquelles les niveaux spécifiés daj
bnt documentyne’ peuvent offrir le niveau de protection adéquat (lorsqu’un récepteur sensible est utilisé 3
He proximité‘d’'un appareil, par exemple). Dans de tels cas, des mesures particulieres d'atténuation pel
ir étre employées.

F 37, 'kes perturbations générées dans les conditions de défaut de I'équipement ne sont pas couvertes p|
bNnt_ document.

présent document ne s'applique pas aux appareils entrant dans le domaine d'applicat

aux
bnts

on

U7

7 et
lrer

niveau adéquat de protection de la réception radioelectrique dans I'environnement

ces

I lesquelles aucune exigence n’a été spécifiee. Ces exigences sont considérées comme

ces

buls
ans

rme

s le
trés
vent

ar le

2

Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
exigences du présent document. Pour les références datées, seule [I'édition citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

des

IEC 60050-161, Vocabulaire Electrotechnique International — Chapitre 161 — Compatibilité
électromagnétique

IEC 61000-4-20:2010, Compatibilité électromagnétique (CEM) — Partie 4-20: Techniques
d’essai et de mesure — Essais d’émission et d’immunité dans les guides d'onde TEM
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CISPR 11:2015, Appareils industriels, scientifiques et médicaux - Caractéristiques de
perturbations radioélectriques — Limites et méthodes de mesure
CISPR 11:2015/AMD 1:2016

CISPR 14-1:2016, Compatibilité eélectromagnétique — Exigences pour les appareils
électrodomestiques, outillages électriques et appareils analogues — Partie 1: Emission

CISPR 16-1-1:2015, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-1:
Appareils de mesure des perturbations radioélectriques et de I'immunité aux perturbations

d' el $ias A H ol
raqieerectrrques—Apparerrsaenresure

CISPR 16-1-2:2014, Spécifications des méthodes et des appareils de mesuré |des
periurbations radioélectriques et de I'immunité aux perturbations radioélectriques S-Partie (1-2:
Appareils de mesure des perturbations radioélectriques et de I'immunité aux-perturbatfons
radipélectriques — Dispositifs de couplage pour la mesure des perturbations conduites

CISPR 16-1-4:2010, Spécifications des méthodes et des appareils’ de mesure |des
perfurbations radioélectriques et de I'immunité aux perturbations radiQétectriques — Partie |1-4:
Appareils de mesure des perturbations radioélectriques et de l'immunité aux perturbations
radipélectriques — Antennes et emplacements d'essai pour leSCmesures des perturbatlons
raygnnées

CISPR 16-1-4:2010/AMD1:2012
CISPR 16-1-4:2010/AMD2:2017

CISPR 16-1-6:2014, Spécifications des méthodes,/) et des appareils de mesure |des
perfurbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie [1-6:
Applareils de mesure des perturbations radioglectriques et de l'immunité aux perturbatjons
radipélectriques — Etalonnage des antennes GEM
CISPR 16-1-6:2014/AMD1:2017

CISPR 16-2-1:2014, Spécifications:‘des méthodes et des appareils de mesure |des
perfurbations radioélectriques et de.l'immunité aux perturbations radioélectriques — Partie P-1:
Méthodes de mesure des perturbations et de l'immunité — Mesures des perturbations
conpluites

CISPR 16-2-1:2014/AMD1:2017

CISPR 16-2-3:2016, ~Spécifications des méthodes et des appareils de mesure |des
perfurbations radigélectriques et de I'immunité aux perturbations radioélectriques — Partie pP-3:
Méthodes de mesure des perturbations et de I'immunité — Mesurages des perturbations
raygnnées

CISPR 16-4-2:2011, Spécifications des méthodes et des appareils de mesure |des
perfurbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie §-2:
Incqrtitudes, statistiques et modélisation des limites — Incertitudes de mesure | de
I'instrumentation

CISPR 16-4-2:2011/AMD 1:2014

CISPR 32:2015, Compatibilité électromagnétique des équipements multimédia — Exigences
d’émission

3 Termes, définitions et termes abrégés

3.1 Termes et définitions

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

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

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

3.1.
acc

1
és

interface physique de I'équipement spécifié avec I'environnement électromagnétique extérieur

Noted-atarticle—\MoirtaFigure—-
EUT
Acceés par le réseau Acces au réseau
cablé d'alimentation en courant
alternatif a basse tension
Acces par I'enveloppe
Accés au'réseau
d’alimentation_en courant
continu
Figure 1 — Exemple d'accés IEC
3.1.2
accps par l'enveloppe

frontiére physique de I'équipement a travers laquelle les champs électromagnétiques peu

rayq

3.1.

accps par les cables

poin

Note]
au rd

3.1.
acc

point de connexion pour le transfert de la voix, des données et de la signalisation, destir]
étrel relié a des systémes largement étendus par une connexion directe a un réseau
conmmunication awplUsieurs utilisateurs ou a un seul utilisateur

Notel 1 a I'article:) "Il s'agit par exemple des réseaux CATV, PSTN, ISDN, xDSL, LAN et analogues.

Note| 2 a larticle: Ces accés peuvent prendre en charge des cables blindés ou non blindés et peuvent égale
trangporter I'alimentation en courant alternatif ou en courant continu s'il s'agit d'une partie intégrante g

nner ou a laquelle ils peuvent se heurter
3
t auquel un conducteur ou un cablé’est connecté a I'équipement

1 a l'article: |l s'agit par exemple des acces de signaux, par le réseau cablé et de commande et des 4
seau d’alimentation.

Es par le réseau cablé

ent

ccés

N
.

éa
de

ment
e la

spé

fication de télécommunication

Note 3 a l'article: Un accés généralement prévu pour l'interconnexion des composants d'un systéme en essai
(RS-232, RS-485, bus de terrain dans le domaine d’application de I'lEC 61158, norme IEEE 1284 (imprimante
paralléle), bus série universel (USB, Universal Serial Bus), norme IEEE 1394 (Fire Wire), par exemple) et utilisé
selon ses spécifications fonctionnelles (pour la longueur maximale du céble connecté, par exemple) n'est pas
considéré comme un accés par le réseau cablé.

Note 4 a l'article: Dans les éditions précédentes du présent document et dans la majorité des normes de produits,
cet accés a été défini comme étant un acces de télécommunication ou de réseau.

3.1.
acc

5
és au réseau d'alimentation

acceés prévu pour la connexion de I'équipement a I'alimentation électrique primaire
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3.1.6

réseau public d'alimentation

lignes électriques auxquelles toutes les catégories de consommateurs ont acces et qui sont
régies par une entreprise assurant la fourniture ou la distribution d'énergie électrique

3.1.7

basse tension

BT

ensemble des niveaux de tensions utilisés pour la distribution d'énergie électrique et dont la
limite supérieure généralement admise est de de 1 000 V en courant alternatif ou de 1 500 V
en caurant continu

[SOURCE: IEC 60050-601:1985, 601-01-26 modifiée — ajout des termes "ou 1 500,V en
coufant continu"]

3.1
réseau de distribution en courant continu
rés¢au d'alimentation local dans l'infrastructure d'un site ou d'un batiment destiné a un ou
plugieurs types d'appareils différents et assurant ['alimentation (indépendamment |des
conflitions du réseau public

Note]l1 a l'article: La connexion a une batterie locale ou distante n'est pas“considérée comme un réseall de
distrjpbution en courant continu si une telle liaison ne comprend que/la.source d'alimentation pour un |seul
équipement.

3.1
accps au réseau d'alimentation en courant alternatif-a basse tension
acces utilisé pour étre relié au réseau d’alimentation en courant alternatif a basse tenslion,
pouf alimenter I'appareil

Note] 1 a I'article: Un appareil avec un acces d’alimentation en courant continu est considéré comme alimenfé en
cour@nt alternatif a basse tension s'il est alimenté a partir d'un convertisseur d’alimentation alternative/continug¢.

Note] 2 a I'article: L'alimentation en courant altéfnatif a basse tension peut étre publique ou non publique.

3.1.110

fréquence interne la plus élevée F,
fréquence fondamentale la-plus élevée produite ou utilisée dans I'EUT ou fréquence la plus
éleyée a laquelle il fonctionne

3.1./11

petit appareil
apppreil posé_sur une table ou au sol et qui tient (y compris ses cébles) dans un vollime
d'egsai cylindrique de 1,2 m de diamétre et 1,5 m au-dessus du plan de masse

Note| 1 a l'article: Ces dimensions sont en cours de discussion au CISPR.

3.1.42

site industriel
lieu caractérisé par un réseau d'alimentation séparé, alimenté par un transformateur haute ou
moyenne tension et dédié a I'alimentation de l'installation

Note 1 a l'article: Les sites industriels peuvent habituellement étre décrits par I'existence d'une installation pour
laquelle une ou plusieurs des caractéristiques suivantes s’appliquent:

e ¢éléments d'appareils installés et connectés ensemble et fonctionnant simultanément;
e quantité importante de puissance électrique produite, transmise et/ou consommeée;

e commutation fréquente de charges importantes inductives ou capacitives;

e courants élevés et champs magnétiques associés;

e présence d'appareils industriels, scientifiques et médicaux (ISM) de tensions et courants élevés (par exemple
machine a souder).
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