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1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

rnational co-operation on all questions concerning standardization in the electrical and electronie fiel
end and in addition to other activities, IEC publishes International Standards, Technical~Specific

national electrotechnical committees (IEC National Committees). The object of IEC is_to ,promote

fis. To
tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| "IEC

rested

in|the subject dealt with may participate in this preparatory work. International, govefnmental andq non-

ernmental organizations liaising with the IEC also participate in this preparation. |EC collaborates dlosely

with the International Organization for Standardization (ISO) in accordance with\eonditions determined by

tional
bm all

tional
bf IEC

Pyblications is accurate, IEC cannot be held responsible forlthe way in which they are used or fgr any

Inforder to promote international uniformity, IEC National"Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in theirjational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicdted in

latter.

essment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nq liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committe€s,;'and IEC National Committees for any personal injury, property dam

itself does not provide any attestation of conformity. Independent certification bodies provide confprmity

br any

s and
hge or

other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC

Pyblications.

Attention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the"correct application of this publication.

Atiention is drawn\to the possibility that some of the elements of this IEC Publication may be the sub
paent rights. [EC shall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the cha

tothe previous edition. A vertical bar appears in the margin wherever a ch

bns is

ect of

nges
ange
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International Standard IEC 61204-3 has been prepared by subcommittee 22E: Stabilized
power supplies, of IEC technical committee 22: Power electronic systems and equipment.

IEC 61204-3 has the status of a product family standard.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) the title has been changed by deleting the wording "DC output-" from the title and_ ‘adding
"gwitch mode" in the title;

b) changes in the scope: 1.1.1 Equipment covered by this document;

c) update of the normative references to the latest editions or dated references;

d) change of wording or/and notes regarding the requirements of CENELEC Guide 24 and
EC Guide 107;

C

e) rgvision of the emission limits to align with the latest editions of‘the applicable normjative
re¢ferences;
f) revision of the immunity requirements to align with the Jatest editions of the applitable

brmative references;

>

g) correction of typographical errors.

The fext of this standard is based on the following documents:

FDIS Report on voting
22E/174/FDIS 22E/176/RVD

Full information on the voting for the approval of this document can be found in the repdrt on
voting indicated in the above table.

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

A list of all parts of IEC_64204 series, under the general title Low-voltage power supplies) d.c.
outpdit, can be found onythe IEC website.

Futune standardssin this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this publication will remain unchanged| until
the gtability date indicated on the IEC website under "http://webstore.iec.ch" in the|data
related to the specific publicaiion. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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Part 3: Electromagnetic compatibility (EMC)

1 Scope and object
1.1  Scope
1.11 Equipment covered by this document

MC) requirements for
Do S wxdharv'a 6 ocutnbit(s)
Po > LT AN R A o Sl S
operdtingfro - & : 6 /-a-C- 0 /-d-e- switch mode power
supply (SMPS) units supplied by source voltages up to 1 000 V AC or 1500 V DC proiding
AC gnd/or DC output(s), except inverter output(s) establishing AC mains (see exceptions
under 1.1.3.)

NOTE|1 This document by definition covers DC/DC converters.

NOTE|2 Power supplies can provide accessory AC mains socket outlets, When such outputs are supplied frg
AC mains.

NOTE|3 Ringing generators used in telecoms applications are cavered by this document.

m the

This [product standard covers both stand alone and component power supply (PSU) units as

definpd in this document. It covers PSU units foriuse in or with IT equipment normally co

by

meagurement, control and laboratory equipment normally covered by IEC 61010-1; PSU
for uge in or with medical equipment — netmally covered by IEC 60601-1; PSU units for u
or with audio, video and similar electronic apparatus — normally covered by IEC 60065 a
IEC $2368-1. It also covers DC power and distribution equipment and DC/DC converters.

Where no standard exist, use-of-this document for other applications is not precluded.

1.1

Reqgdirements additional to those specified in this document may be necessary for

.2 Additional requirements

[EC 60950-1:2064+ and/or |IEC-60950-1:2805 62368-1; PSU units for use in or

PISUs intended for operation in special environments (for example, extreme
temperatdre; excessive dust, moisture or vibration; flammable gases; and corrosi
ekplosiveratmospheres);

ered
with
units
se in
nd/or

s of
e or

-

SUs. intended to be used in vehicles, on board ships or aircraft, or in tropical countriefs;

PSUs intended for use where ingress of water is possible.

NOTE Attention is drawn to the fact that authorities in some countries impose additional requirements for health,
environmental and similar reasons.

1.1

.3 Exclusions

This document does not apply to

motor-generator sets;
uninterruptible power supplies (UPS) to IEC 62040-1-4;
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e PSUs covered by IEC 61558-1 (i.e. power supply units incorporating safety isolating
transformers providing SELV or PELV output(s) in accordance with IEC 60364-4-41) and
PSUs for use with household and other consumer products, except those covered by
IEC 60065 and IEC 60950-1:2004 and/or IEC-80950-1:2005 62368-1;

e transformers covered by IEC 61558-1;

o step-down converters covered by IEC 60146-1-1;

e PSUs and converters—for-use—with-or-in—products—covered-byEC61347-2-2 intended for

D

11.4

C supplied bulb lamps, halogen lamps or LED lamps covered by CISPR 15.

Types of power supply

Two

a)

s
P
T
a
b) ¢
T
1

tand alone (or end-product) power supplies

ypes of power supplies are covered by this document:

ower supplies intended for free-standing operation (individual apparatus)(

his part of IEC 61204 is applicable to PSUs developed as a unit with-a direct fun
nd sold on the market as a stand alone unit.

bmponent power supplies
hese can be divided into two categories:

) component power supplies considered as equivalent to stand alone p
supplies (apparatus)

This part of IEC 61204 is applicable to this catedory of component PSUs. These H
those PSUs intended for use in installations or sold to the general public, cases W

no further EMC tests are anticipated. This;does not include PSUs sold as spare
repair which have been tested as part of an overall equipment.

) component power supplies intended for a professional installer

This part of IEC 61204 is applicable to this category of power supplies only as a
to specify relevant EMC requirements in order that various end-product standards
be met.

These are component power supplies that are intended for incorporation into a

ction

pwer

PSUs

are considered to be apparatus with respect.to)their EMC requirements, for example

here
s for

n aid
may

final

product by a professional installer. These products may be sold to a profesdional
installer or placed onthe market for specialized distribution and use.-ln-neithercad

te-do
rther

earth
eaith

1.1.5

1.1.5]

Configurations and combinations of power supplies

1 Modular PSUs

A PSU with a single primary circuit or module and separate output modules forming a single
unit, synchronized or not,-shall meets the requirements defined in this document as a single
component or apparatus type of PSU.

11.5

.2 Power supply systems

An easily relocatable system containing several PSUs in parallel, in series or combination
with a single input connection—shal—cemply complies with this document as a single
component or apparatus type of PSU. It is the responsibility of the system supplier to ensure

EMC

compliance with this document or with a specific EMC standard of the end product.
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.3 Power supply installations

2016

When a number of PSUs are used in an installation and are supplied by a distributed AC or
DC network, then this is a power installation. This type of arrangement is not easily
relocatable. Each individual PSU complies with this document and this is the responsibility of
the PSU manufacturer who also provides information on the correct installation of his product.
The EMC considerations of the final installation are the responsibility of the professional

insta

1.1.5

ller.

4 Distributed power supplies

......

This
conv
docu

overall system or installation is the responsibility of the professional installer.

1.1.5]

Whe
inclu

1.2

The

inclu
equif
elect
distu

This
PSUs

To ¢
beyo

2 Normative references

The

contg
cited
any 4

IEC 600504121, International Electrotechnical Vocabulary — Part 121: Electromagnetism

ersion units or modules which are installed locally to the circuitry to be supplied.
ment applies to the individual products as appropriate. The EMC performance’ o

5 Power supplies in parallel or in series

e PSUs are sold to be connected in parallel or in series, theindocumentation
He information relating to the expected EMC performance for such‘arrangements.

Object

ower
This
f the

shall

pbject of this part of IEC 61204 is to define EMC limits' and test methods for PS|
jes limits for electromagnetic emissions which may.-cause interference to other elec
ment (e.g. radio receivers, measuring and computer devices), as wel
romagnetic immunity limits for continuous <and transient conducted and rad
'bances including electrostatic discharges.

p .

bmply with this part of IEC 61204, no additional EMC tests are required or nece
nd those stated here.

following documénts are referred to in the text in such a way that some or all of

Us. It
ronic

as
iated

part of IEC 61204 defines the minimum‘electromagnetic compatibility requirements for

bsary

their

applies. For.uridated references, the latest edition of the referenced document (incl
mendments) applies.

nt constitutes\réquirements of this document. For dated references, only the e:ﬂition

ding

\EC 60050377 enalEl =T Vool TEV— P3O

IEC 60050-151, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices

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

IEC 60050-551, International Electrotechnical Vocabulary — Part 551: Power electronics

IEC 60065, Audio, video and similar electronic apparatus — Safety requirements
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IEC 60146-1-1, Semiconductor converters — General requirements and line commutated
converters — Part 1-1: Specifications of basic requirements

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety
and essential performance

IEC 60950-1:2005, Information technology equipment — Safety — Part 1. General requirements

IEC 41000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limit

harm

IEC ¢
chan
with

onic current emissions (equipment input current <16 A per phase)

1000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of vo
ges, voltage fluctuations and flicker in public low-voltage supply systems, for equip
rated current <16 A per phase and not subject to conditional connection

s for

Itage
ment

IEC 61000-3-12, Electromagnetic compatibility (EMC) < Part 3-12: Limits — Limit

harm
curre

IEC ¢
techn

IEC ¢
techn

IEC ¢
techn

IEC ¢
techn

IEC ¢
techn

IEC ¢
tech

onic currents produced by equipment connected to<public low-voltage systems with
nt >16 A and <75 A per phase

1000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure
iques — Electrostatic discharge immunitytéest

1000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure
iques — Radiated, radio-frequency, electromagnetic field immunity test

1000-4-4, Electromagnetic,compatibility (EMC) — Part 4-4: Testing and measure
iques — Electrical fast transient/burst immunity test

1000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure
iques — Surge immunity test

1000-4-6{2Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure
iques <{Immunity to conducted disturbances, induced by radio-frequency fields

1000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measure

5 for
input

iment

iment

ment

ment

ment

iment

iq:me — Power frnqunnny mggnnﬁr‘ field immlmify test

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

IEC 61000-6-1,

Immunity for residential, commercial and light-industrial environments

Electromagnetic compatibility (EMC) — Part 6-1. Generic standards -

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards -
Immunity for industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards -
Emission standard for residential, commercial and light-industrial environments
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IEC 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards -

Emis

sion standard for industrial environments

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

2368-1, Audio/video, information and communication technology equigmeént — P4
y requirements

R 11, Industrial, scientific and medical equipment — Radio‘frequency disturh
cteristics — Limits and methods of measurement

rt 1:

ance

CISHR 16-1 (all parts), Specification for radio disturbance and immunity measuring appa

and 1

CISHR 16-1-2:2004 2014, Specification for _radio disturbance and immunity meas

appa
Anecil

CISHR 16-1-3, Specification for radio* disturbance and immunity measuring apparatus

meth
equif

CISHR 16-2-1:2008 2014, , Specification for radio disturbance and immunity meas

appa
Cong

CISPR 16-2-2,/Specification for radio disturbance and immunity measuring apparatus

meth
of di4

nethods — Part 1: Radio disturbance and immufjty’measuring apparatus

ratus and methods — Part 1-2: Radio disturbance and immunity measuring appara
(ary-equipment — Coupling devices for conducted disturbances measurements

pods — Part 1-3: Radio disturbance and immunity measuring apparatus — And
ment — Disturbance power,

ratus and methods:=“Part 2-1: Methods of measurement of disturbances and immurn
ucted disturbance measurements

pods — Rari2-2: Methods of measurement of disturbances and immunity — Measure
turbance power

CISPR\16-2-3. Specification for _radio disturbance and immunity measuring apparatus

ratus

uring
fus—

and
illary

uring
ity —

and
iment

and

methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-121,
IEC 60050-151, IEC 60050-161, IEC 60050-551, IEC 60146-1-1 and the following apply.

2 Future IEGC 64204-2.
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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

3.1
environment

3.11
residential, commercial and light industrial environment
envirpnment encompassed by the generic standard IEC 61000-6-3

Note 1 to entry: An indication of the locations included by this environment is given in Annex G.

3.1.2
industrial environment
envirpnment encompassed by the generic standard IEC 61000-6-4

Note 1 to entry: An indication of the locations included by this environment is given in”Annex G.

3.2
protection distance
distahce for an electronic or electrical apparatus beyond which the interference levels |shall
not impair the use of other electronic or electrical equipment, for example broadcast radig and
telev|sion receivers

3.3
distrjbuted power system
systgm of localized power converters supplied-from a distributed power bus

3.4
port
parti¢ular interface of a product with-the external electromagnetic environment

Note 1 to entry: Examples of ports are given in Figure 1:

Enclosure port

AC ipput powegport - - - ———---( (| e DC output power poft

DC input power port - - — - -~ — | PSU

,,,,,,,,,, Signal/control line port

IEC

Figure 1 — Examples of ports

3.41

enclosure port

physical boundary of the PSU product through which and on which electromagnetic fields may
radiate or impinge
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3.4.2
signal-er-controlline port
low energy level input or output port providing diagnostic or control information

3.4.3
DC input power port
external DC energy source connection point

3.44
DC output power port
external connection point for providing output DC energy

3.4.5
AC input power port
external AC energy source connection point

3.5
power supply
PSU
electfical or electronic device which transforms energy from an input source into a single or
multiple output energy source

3.5.1
component power supply

modylar PSU

sub-dinit PSU

assemblies of electrical and/or electronic devices designed to provide or modify energy

Note 1 to entry: They are intended for incorporationsinto end-products by a professional installer. They are not
intended for free-standing applications.

3.5.2
stang alone power supply
intended for use in laboratories, workshops and other areas in free-standing applications

Note {1 to entry: They are end-pfoducts, completely enclosed with full protection against electrostatic disgharge
and cpntact with hazardous parts which are accessible to the end-user. Typical examples include adjustaple or
fixed gutput bench-top units, plug-top units, free-standing and wall-mounted units.

3.5.3
bendh-top powerisupply
supp|y intendedXfor laboratory or similar use

Note 1 to entry. They are stand alone PSUs, sometimes with monitoring and measuring facilities.

3.5.4

open card power supply

frameless PSU

printed circuit board devoid of a metal mounting bracket

Note 1 to entry: It is a component PSU intended for use by a installer.

3.5.5

open frame power supply

supply that generally uses a printed circuit board mounted on a metal bracket for attachment
to the professional installer's equipment chassis

Note 1 to entry: This bracket provides heat transfer for the cooling of power semiconductors. Optionally, a cover
may be used for safety reasons and/or to reduce radiated interference.
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3.5.6

plug-in card power supply
supply intended to be plugged into a subrack

Note 1 to entry:

intend

3.5.7
case

ed for use by a professional installer.

d power supply

enclosed power supply
supply fully enclosed, cased or housed PSU

The design may be "open-card", "open-frame" or "cased". A plug-in card PSU is generally

Note

3.5.8

plug
direc|

to entry: The design uses the housing as a heat sink or employs fan(s) for forced air cooling.

top power supply
f plug-in power supply

powdr supply built into a mains voltage plug top

3.5.9

uninterruptible power supply

UPS

supply intended to provide a source of energy secure against mains failure

Note 1 to entry: This type of product would normally be free-standing.

3.6

end-product

finished unit which is designed to stand aloneguseable by an end-user and having a ¢
functjon for the end-user

Note 1 to entry: It is intended to be placed on thetmarket and/or taken into service as a single unit or as pal
system or installation.

3.7

systém

locallzed group of interconnected products which is easily relocatable

Note 1 to entry: Typical examples of this would be a computer, including mouse, keyboard, printer and moni
a hi-filsystem, TV and video~tecorder.

3.8

instdllation

collegtion of interconnected products which is not easily relocatable

Note 1 ter entry: Typical examples of this include an industrial process installation or a power plant
installptions

irect

rt of a

tor, or

ontrol

3.9
professional installer
technically competent person or organization capable of correctly assembling/installing
components and subassemblies into an end-product, or end-products into a system or
installation, and, in so doing, fully complying with the technical and legal requirements of the
end-product, system or installation

3.10
full r

ated load

maximum continuous or average power a product is marked to supply
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mains supply

3.11.1
industrial mains supply
source of electrical energy provided solely for industrial use

3.11.2

private mains supply
localized source of electrical energy (e.g. generator or UPS) which is not directly connected to
the p

3.11
pub

2016

sourd

indu

q
J

3.12

criti
the

C
f

PSU

3.13

resi
<vol

d
t

ublic network
3
¢ mains supply

e of electrical energy provided for general public use in domestic, commercial or
trial environments

al frequency of a PSU
equency, the wavelength of which is equal to four times the longest side length g

ual voltage
pge dip> minimum value of RMS voltage recorded during a voltage dip or

interquption

Note
relati

1
Vi

3.14

type
confq

[soy

4

Guid

5

5.1

(

to entry: The residual voltage may be expressed as a value in volts, or as a percentage or per unit
e to the reference voltage.

test
rmity test made on one or morg,items representative of the production

RCE: IEC 60050-151:2004,/151-16-16]

Applicability of tests to different PSU technologies

bnce on this issUe is given in Annex A.

5eneral requirements and test conditions

light

f the

short

value

General requirements

The manufacturer of the PSU has a responsibility to provide information relating to the EMC
performance, application, intended environment and installation guidelines for the product.

5.2

Test conditions

The tests shall be performed using the manufacturer’'s recommended wiring and installation
instructions. There will be no connections other than those specified by the manufacturer.

The configuration, orientation and electrical test conditions of the PSU shall be representative
of the worst case in-service conditions;—if—known. Otherwise, all measurements shall be
performed at rated nominal input voltage, full rated load and ambient temperature between
15 °C and 35 °C. The PSU shall be at its normal operating temperature.
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The load is presumed not to generate any electromagnetic—interference disturbance. Load
resistors may be cooled by a fan or cooling fluid.

All te

sts specified in this document are type tests only.

A PSU device is deemed to fulfill the requirements specified in this document if it complies

with
this g

Prec
unsa

6 B

6.1

If the
not K
cond]
docu

6.2

6.2.1
In th
high
high
recot

6.2.2

The
curre
comg

NOTE|
currer

Harni

ocument.

hutions shall be taken against the EUT (equipment under test) becoming, dangero
fe as a result of the immunity tests specified in this document.

Emission requirements

General

cable arrangements of the application are known, then‘those shall be used. If the

nown, the arrangements shall be chosen in accordance with 6.3 and 6.4. The-meas
tions cable arrangement implemented during/ the test shall be stated in
Mmentation.

Low frequency phenomena (f <9 kHz; AC input only)
Commutation notches

s subclause, only PSUs with compiutation of the primary current are covered. PS
power designed as line commutated converters may cause notches if connected
impedance source. Measuremeéents or calculations are not mandatory. Information
hmendations are given in Annex B.

Current harmonics-and interharmonics

imits for PSUs connected to a public mains supply up to and including a rated
nt of 16 A are(given in IEC 61000-3-2. This requirement is applicable to apparatus
onents considered as apparatus covered within the scope of IEC 61000-3-2.

Limits.for harmonic currents produced by equipment connected to public low-voltage systems with
t >16.A%and <75 A per phase are given in IEC 61000-3-12.

g defimedfunctionmaland performance Tequitenents using the testmethiods specjfied in

S or

y are
e
the

s of
to a
and

input
and

input

onic measurements, especially on PSUs, are sensitive to the voltage source. In many

cases, the public mains supply may not be a suitable source for this purpose.

Therefore, one of the following methods shall be used.

a) Using a public mains supply in accordance with the related standard IEC 61000-3-2 or
IEC 61000-3-12:

the limits for the harmonics of the voltage source shall be met with the PSU oper
at full rated load.

ating

b) Using an artificial supply in accordance with the related standard IEC 61000-3-2 or
IEC 61000-3-12.

c) Calculation or simulation-if-it-takes-into—account in accordance with the related standard
IEC 61000-3-12:

usage of the voltage source as an ideal sine wave;
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— notice the worst case internal impedance of the PSU in the frequency range from the
line frequency up to the 40th harmonic.

For recommendations: see Annex C. Interharmonics may occur under specific load conditions
which cannot be taken into account in this document; this system aspect is the responsibility
of the user; and/or installer.

6.2.3 Voltage fluctuations and flicker

The limits for PSUs connected to a public mains supply up to and including a rated input
current of 16 A are given in IEC 61000-3-3. This requirement is applicable to apparatus and

comperents—considered-as—apparatus—covered—withinthe—seope-ofHEC64+6066-3-3butitis not
mandatory for PSUs used in countries where there are no regulations requiring~voltage
fluctyations and flicker limits.

For BSUs, only measurements or calculations for d,,,, (maximum relative voltage changq) are
necepsary.

‘ NOTE| It is recommended to measure the amplitude and the duration ofthe inrush current and
to cdlculate the RMS value in the first period after switching-on; Most PSUs have inrush
currgnt less than 10 ms which means that high inrush currents areistill below the 4,5, lim|t.

Fluctuations of the PSU input current may be caused by a tim€ varying load on the PSU.| This
‘ systgm aspect is the responsibility of the user; and/or instalfer.

NOTE| Limits for voltage fluctuations and flicker for PSUs connetted to a public mains supply up to and incjuding
a ratefl input current of <75 A are given in IEC 61000-3-11.

6.3 | High frequency conducted emission
6.3.1 General

The fequired AMN (artificial mains network) is as defined in 4.3 of CISPR 16-1-2:2014.
Meagqurements shall be performed in accordance with the method of CISPR 16-2-1.

Dispg¢sition of the EUT and its connection to the AMN are as defined in 7.4{1 of
CISHR 16-2-1:2014.

Othef CISPR publications supply additional test details relevant to a particular EU[T as
CISHR 11 for ISM\application and CISPR 22 for ITE application.

6.3.2 High-frequency conducted emission for input power ports

For ACdnput power ports, see Table H.1.

For DC input power ports, see Table H.2.

6.3.3 High frequency conducted emission for DC output power ports

For DC output power ports, see Table H.2.

6.4 High frequency radiated emission
6.4.1 General

Measurements shall be performed in accordance with the reference method of CISPR 16-2-3;

oFf
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NOTE Measurement method CISPR 16-2-2 is a substitution only applicable for the frequency band 30 MHz to

300 M

6.4.2

Hz. Limits are listed in Table H.3.

Radiated disturbance measurements

The tests of radiation disturbance shall be performed in accordance with CISPR 16-2-3.

Load
other

The mains cable is arranged 1 m horizontally and then 0,8 m vertically to the grotund wh

is co
shiel

Any ¢ther arrangement shall be justified and explained in the documeéntation.

The
appli

At-a|
by 1(

At-a

decrg¢ased by 10 dB.

6.4.3

The measuring receiver shall have ayquasi-peak detector and shall be in accordance wit
rements of CISPR 16-2-2..The absorbing clamp shall be designed and calibrat¢d in

requi
acco

NOTE|

For n

The

and at least 0,8'm from all other metallic objects.

cables of unknown length shall be arranged horizontally, equally separated from
and shall be 1 m in length.

hnected to the power source. Cables are unshielded, unless the PSU s supplied W
led cable.

Histance between the antenna and the PSU shall be 10,m if the limits of Table H.
Bd.

Freasuring-distance—of May be measured at 3 m_distance; using the limits—are incre
dB.

Measurement of disturbance power

dance with CISPR 16-1-3.

The clamps generally tefer to a 10 m radiated field measurement.

heasurement set~up and procedure, see Figure 2.

PSU and the cable to be tested shall be placed on a non-metallic support of 0,8 m h

The
meta

cablé“under test is stretched in a straight line over a length of at least 5m on a

each

ere it

ith a

B are

ased

May be measured at-80 m distance; using the limits—are—reduced

h the

eight

non-

The

clamp shall be placed around the cable in the correct orientation (current sensor on the side
of the PSU).

All other cables are either disconnected (if the correct operation of the equipment can be
maintained without the cables), or equipped with absorbing ferrite tubes (clamps) close to the

PSU.

Each cable of the PSU shall be tested in turn. Cables which are longer than 5 m are tested as
described above with 5 m of cable in the test set-up. The layout of the excess cable is not
critical.

Cables which, in normal application, are restricted in length to less than 5 m are tested as
follows:
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Cables with a restricted length:

e <0,25m are not measured at all;
o <y are lengthened to s;
o >3 are measured over the total length;

where s is twice the length of the clamp.

The clamp shall be displaced along the cable under test, starting closest to the PSU up to a
maximum of 5 m. The maximum reading is converted into disturbance power, using the clamp
calibrati . f i = sured
frequency. All maxima shall be below the limits given in Table H.3.

The dlisturbance power limits for the frequency are given in Table H.4
>25m
R (i FT Cable under test
|
} AE T Absorbing clamp \
o EUT — Q" 0
_——_—— — — ! AE
— —— T |
d O O — L]
¥ PN
\ 5 ° o reces
o O receilver
/ 8 ® 1
/ -/
y Y

IEC

Key
EUT | Equipment under test
AE Associated equipmeént
FT Ferrite tube (same-type as absorbing clamp)

FT* Optional FT,)for additional decoupling of the AE, when required

Figure 2 — Test set-up for the measurement of disturbance power

6.4.4 ““Restrictions for the application of interference power measurement

The measurement of interference power may be used instead of radiated field strength with
the restriction that the longest side length of the box does not exceed /4 of the highest
measured frequency. (In accordance with CISPR 16-1 series)

Most PSUs do not emit interference power above this critical frequency. (For calculation of
the critical frequency of the PSU, see Annex E.)

Some PSUs can emit interference power above the critical frequency. This is especially so
when logic circuitry with a clock frequency above 1 MHz is used.

The application of the high frequency power test method is therefore restricted to PSUs
without shielded cables and:
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with a clock frequency less than 1 MHz;
with less than 5 outputs;

7 Immunity requirements

7.1

The

Performance criteria

- 19—

arformance—coritaria (caa Tahla 1) chall hg 11cad ta chack thgo
eHeHRaRee—eHteHa— a3+ ——SHe—Pe—uS5e8e—+ HE-GK—e

with a longest side length less than A/4 of the highest frequency measured;

which do not prevent the use of the clamp because of too large a diameter of the leads.

PSU

agair
From

If, ag

st external disturbances.

Tt

the EMC point of view, any process including a PSU shall be operating as intended

a result of the application of the tests defined in this document, ther PSU bec

danggrous or unsafe, then the PSU shall be deemed to have failed the tes}.

Table 1 — Criteria to prove the performance of a PSU against'EM disturbances

bmes

Performance griteria

A

C

Bgsic specifications

No loss of function or
performance during and
after the test

Temporary,loss of function
or perfefmance during the
test

Selfrecoverable

Loss of function or
performance

Not self-recoverable

Not damaged

Remarks

Operating as intended
within specified tolerance

Degradation of
performance shall be
specified by the
manufacturer

PSU shall continue to
operate as intended after
the test

Any resettable conditi
allowed including shu
down

Perfgrmance criteria in ¢he Tables 2 to 9 have been considered as minimum requirementq.

Thes limite hava h N _cat to avaoid imnosina lavals whie mav _ha i1innaceccary faok the
eSS HHS—hA3Ve —Set—to—aveic—Hmposthgieveis—wWHEHh—hay—Poe—uhhecessary—+of—the
application—Forsom apnnlications it mav be necessarv for the customer-and sunplier to
pPpHEAHOR-—F0O/R-"§O0 GPPHCAHORS—H—ayY—Pe—hRecesSaty—+orthe—cusStomer—aha—SUpprHpr—to

See Tlso Annex D for DC/DC converters.

7.2

7.2.1 General

Basic immunity requirements, high frequency disturbances

The test-set-up-is levels are given in Tables 2 to 9, the test set-up-referring refers to basic

standards.

NOTE T,/T, refers to rise time and impulse duration (50 % value), as described in IEC 61000-4-4.

For surge tests, apparatus with a DC power input port, intended for use with an AC/DC power
adapter, shall be tested on the AC power input of the AC/DC power adapter specified by the

manufacturer.
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7.2.2 Immunity level for residential, commercial and light industrial environment

These levels are applied to PSUs which are intended to be used in residential, commercial or
light industrial environments.

e Environment encompassed by the generic standard IEC-64860-6-3 61000-6-1.

e An indication of the locations included by this environment is given in Annex G.

Table 2 — Immunity — Enclosure port —
Residential, commercial and light industrial environment

I Environmental Test Test unit Test Remarks | Performpance
phenomenon item specification set-up criterja
Basic
standard
Contact
Electrostatic discharge +4 kv IEC a B
2.1 discharge 61000-4-2
Air discharge +8 kV
) Frequency 80 to 1000 MHz
Radio-frequency IEC b
2-2 | electromagnetic field Field strength 3 V/m c A
; 6100054-3
Amplitude modulated
AM 1 kHz 80 %
. Frequency 1,4 to 2 GHz
Radio-frequency IEC b
2-3 | electromagnetic field Field strength 3 N/m c A
) 61000-4-3
Amplitude modulated
AM 1 kHz 80 %
. Frequency 2 to 237 GHz
Radio-frequency IEC
2-4 | electromagnetic field Field strength 1 Vim b A
; 61000-4-3
Amplitude modulated c
AM 1 kHz 80 %
Power frequency Magnetic field at 50, 60 Hz IEC
2-5 magnetic field power e A

immunity frequencie$ 3 A/m | 61000-4-8

O

r] the case of an open frame PSU, the"ESD test is impractical and need not be carried out.
b This level does not represent théfield emitted by a transceiver in close proximity to the PSU.
¢ The test level specified is the RMS value of the unmodulated carrier.

€ This test is only requiredvifimagnetic field sensitive components are used.
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Table 3 — Immunity — Ports for signal lines and control lines
Residential, commercial and light industrial environment

Environmental Test Test Unit eot Remark | Performance
phenomenon item specification set-up s criteria
Basic
standard
Peak line-to-
ground voltage 0,5 kv a
i IEC 61000- | Capaciti
341 Fast transients T/T, 5/50 ns 4-4 ve clamp B
Renetitiaon used
J TOO KHZ
frequency
. Frequency 0,15 to 80 MHz
Radio-frequency IEC 61000-
3-2 continuous Amplitude 3 \% 46 b A
conducted
AM (1 kHz) 80 %
a Applicable only to ports interfacing with cables, the total length of which, according’o the manufactiyirer's
fynctional specification may exceed 3 m.
b The test level specified is the RMS value of the unmodulated carrier.

The

con

fequirements given in Table 4 are not applicable to DC{input power ports intended for
ngection to a battery, or to a rechargeable battery which-ust shall be disconnected

from |

the elquipment for recharging.
The s$tated limits may not be sufficient for some special applications, see Annex D.
Table 4 — Immunity — DC input and output power ports
Residential, commercial and light industrial environment ‘
Environmental Test Test Unit est Remarks | Performance
phenomenon item specification set-up criteri
Basic
standard
Peak line-to-ground
voltage 0,5 kv IEC
- i a
4-1 Fast transients T, 5/50 ns | 61000-4-4 B
Repetition frequency 100 kHz
TIT, 1,2/50 (8/20) us
Peak line-to-ground
4-2 Surges voltage 0,5 kv 61()'(’)50(54_5 B
Peak line-to-line
voltage 0,5 kv
. Frequency 0,15 to 80 MHz
Radio-frequency IEC
4-3 continuous Amplitude 3 \Y a,b,c A
61000-4-6
conducted
AM (1 kHz) 80 %
a The test is applicable to DC input power ports intended to be connected permanently to cables longer than
10 m.
b Applicable only to ports interfacing with cables the total length of which may exceed 3 m according to the
manufacturer's functional specification.
¢ The test level specified is the RMS value of the unmodulated carrier.
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Table 5 — Immunity — AC input power ports —
Residential, commercial and light industrial environment

IEC 61204-3:2016 RLV © IEC 2016

Environmental Test Test Unit Test Remarks |Performance
phenomenon item specification set-up criteria
Basic standard
Peak line-to-ground kV
+1
voltage
5-1 | Fast transients T, 5/50 ns IEC 61000-4-4 B
Repetition frequency 100 kHz
TlT, 1,2/50 (8/20) us
5-2 Surges Peak line-to-ground +2 kV | IEC 61000-4-5 a B
voltage
Peak line-to-line voltage +1 kV
0
Residual voltage % B
during %2 cycle
0
Residual voltage ) % G H
5-3 | Voltage dips during 1 cycle IEC 61000-4-11
70
Residual voltage during 25/30 % c C
cycles at
50/60 Hz
0
Voltage . during o d
5-4 interruptions Residual voltage 250/300 %o IEC 61000-4-11 C
cycles at
50160 Hz
Radio- Frequency 0,15 to 80 MHz
5.5 | frequency Voltage 3 V | IEC 61000-4-6 b A
continuous
conducted AM (1 kHz) 80 %
a  Fqr products designed for installation class | according to IEC 60664-1, the surge limits may be reduced by
50 %.
b THe test level specified is the RMS value of the unmodulated carrier.
¢ "2pb/30 cycles" means 265'Cycles for 50 Hz test" and "30 cycles for 60 Hz test".
d  "2b0/300 cycles" means "250 cycles for 50 Hz test" and "300 cycles for 60 Hz test".
7.2.3 Immunity level for industrial environment
Thesg. levels are applied to PSUs which are intended to be used in an industrial environment.
In calse~of-disturbancesbeyond-thefollowinglevels—a-solution-hasto-be-agreed-between the

LA AARA-mm 1 n)

customer and the supplier.

LLA= S A RLRAC ]

eV ooy

e Environment encompassed by the generic standard IEC-64860-6-4 61000-6-2.

e An indication of the locations included by this environment is given in Annex G.
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Table 6 — Immunity — Enclosure port — Industrial environment

Environmental Test item Test Unit est Remarks | Performanc
phenomenon specification set-up e
Basi criteria
asic
standard
61 Ele_ctrostatic Contact discharge +4 kV IEC 6100 . B
discharge Air discharge +8 kV 0-4-2
) Frequency 80 to 1 000 MHz
Radio-frequency IEC 6100 b
6-2 | electromagnetic field Field strength 10 Vim na2 c A
Amplitude modulated
AM 1 kHz 80 %
Frequenc 1,4 to 2 GHz
Radio-frequency g y IEC 6100 b
6-3 | electromagnetic field Field strength 3 V/m 0-4-3 c A
Amplitude modulated
AM 1 kHz 80 %
) Frequency 2t0 2,7 GHz
Radio-frequency IEC 6100 b
6-4 | electromagnetic field Field strength 1 V/m 0-4-3 c A
Amplitude modulated
P AM 1 kHz 80 %
Power frequency L 50, 60 Hz
o5 | Tmaetcivs | Meoretoren A B
immunity P q 30 A/m
a Ir the case of an open frame PSU, the ESD test is impractical and heed not be carried out.
b This level does not represent the field emitted by a transceiver in‘close proximity to the PSU.
¢ The test level specified is the RMS value of the unmodulated carrier.
4 This test is only required if magnetic field sensitive compdnents are used.
Table 7 — Immunity — Ports for signal lines and control lines —
Industrial environment
Environmental Test Test Unit est Remarks | Performance
phenomenon item specification Solae criteri
Basic
standard
Peak line-to-ground 1 KV
voltage IEC a
71 Fast transiénts Capacitive B
T/T, 5/50 ns | 61000-4-4 clamp used
Repetition frequency 100 kHz
. Frequency 0,15 to 80 MHz
Radio-frequency IEC a
7-2 common mode Amplitude 10 \Y A
Amplitude modulated i 61000-4-6 b
Modulation 80 %

a  Applicable only to ports interfacing with cables the total length of which may exceed 3 m according to the
manufacturer's functional specification.

b The test level specified is the RMS value of the unmodulated carrier.

The requirements given in Table 8 are not applicable to DC input power ports intended for
connection to a battery, or to a rechargeable battery which-must shall be disconnected from |
the equipment for recharging.

The stated limits may not be sufficient for some special applications, see Annex D.
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Table 8 — Immunity — DC input and output power ports — Industrial environment

Environmental Test item Test Unit Test Remarks | Performance
phenomenon specification set-up criteria
Basic
standard
Peak line-to-ground +2 KV
voltage IEC
- i a
8-1 | Fast transients T, 5/50 ns 61000-4-4 B
Repetition frequency 100 kHz
TJT, T,2750 (8720) us
i} Peak line-to-ground IEC b
82|  Surges voltage +0,5 KV | 61000-4-5 B
Peak line-to-line voltage +0,5 kV
) Frequency 0,15 to 80 MHz
Radio-frequency IEC
8-3 continuous Amplitude 10 \% 61000-4-6 3. cd A
conducted
AM (1 kHz) 80 %
a  The test is applicable to DC input power ports intended to be connected permanently to cables longef than
14 m.
b Applicable only to ports interfacing with cables the total length of whigh., may exceed 30 m according fo the
manufacturer's functional specification.
¢ Applicable only to ports interfacing with cables the total length, of“which may exceed 3 m according {o the
manufacturer's functional specification.
d  THe test level specified is the RMS value of the unmodulated/carrier.
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d  "25/30 cycles" means "25 cycles for 50 Hz test" and "30 cycles for 60 Hz test".
e "250/300 cycles" means "250 cycles for 50 Hz test" and "300 cycles for 60 Hz test".

Environmental Test Test Unit Test Remark | Performanc
phenomenon item specification set-up s e
i criteria
Basic
standard
Peak line-to-ground 42 KV
voltage IEC
9-1 | Fast transients T, 5/50 ns 61000-4-4 B
Repetition frequency 100 kHz
TJT, T,2750 (8720) ns
Peak line-to-ground
9-2 Surges voltage +2 kv 610|(I)EOCE4-5 a B
Peak line-to-line 1 KV
voltage
0
Residual voltage % B
during 72 cycle
0
Residual voltage % B
during 1 cycle
40
Residual voltage during % ¢ C
10/12 cycles IEC
- i at 50/60 H
9-3 | Voltage dips z 61000-4-11
70
Residual voltage during % d C
25/30 cycles
at 50/60 Hz
80
Residual voltage during % e C
250/300 cycles
at 50/60 Hz
0
i} Voltage . durin o IEC e
94 | interruptions Residualyoltage | /300 oycles | | 61000-4-11 c
at 50/60 Hz
Radio- Frequency 0,15 to 80 MHz
i} frequency IEC b
95 continuous Voltage 10 v 61000-4-6 A
conducted AM(1kHz) 80 %
a |n someindustrial environments, higher limits may be required.
b The testdevel specified is the RMS value of the unmodulated carrier.
C

8 Power supply families aspects

A power supply family consists of PSUs with similarities between members.

It is neither economic nor sensible to measure the EMC performance of all members

family.

of the
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It is the responsibility of the manufacturer to decide which members of the family should be
tested as being representative of the entire family. This decision shall be justified in the test
report.

See also Annex F.

9 Statistical aspects

The limits in this document are set taking measurement uncertainties into account.

As alconsequence, the measured value of one product sample shall be compared directly with
the limits.

e (ne product sample means one piece.

14

e In case of-dispute series production test, for conformance the 80/80 %’rule stated in
CISPR 16-1 series shall apply.

NOTE| Uncertainty of measurement is a parameter, associated with the result of mgasurement, that characterizes
the d|spersion of the values that could reasonably be attributed to the measure and in accordancg with
ISO/IHC-Guide25 17025 to the expression of uncertainty in measurement. Measurement uncertainty arise$ from
rando effects and from imperfect correction for systematic effects.

10 $afety aspects

EMC| mitigation measures shall not violate the required electrical safety provisiond; for
exaniple mains filters influence the touch current,ahd EMC screens can influence clearnance
or cr¢epage distances.

After] EMC testing it is necessary to ensure that the equipment continues to meef the
requirements of its electrical safety product standard.

NOTE| This document dees\v"not consider functional safety aspects. Such requirements are considefed in
accordance to IEC 61000="1-2.

11 Test report

The fest results shall be documented in a test report.

The Teport—shatt—give —sufficiemt—product—identificationr —and—test—data—tt—sthatt——Ttearly,
unambiguously and objectively present all relevant information of the tests such as load
conditions, cable length, earthing, etc.

A functional description of the test set-up, including test equipment, cable layout and the
modes of operation during the test shall be given.

A detailed definition and a justification of the chosen acceptance criteria shall be provided by
the manufacturer and noted in the test report.

The report shall give the actual measured values for each test and relate them to the limit
values.
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Annex A
(normative)

Guidelines on the classification of PSUs

General

Because many PSUs are used as part of larger units, referring to different EMC standards, a
classification is necessary. This annex provides some examples of product classification, but

it is

A.2

the manufacturar's racnancihilitv 6 dotarming thao claccificatinn
gt EtHH- e —S—1oSPpo RSBt Y—to—-r Ot H R EtHe-GrasSHeaHOR-

Stand alone power supplies

The manufacturer is responsible for all relevant EMC tests to be applied tothese PSUs.| This

category includes, for example:

A.3 [ Component power supplies

a)

b)

o

ench-top PSUs for laboratory or similar use;

and alone PSUs for industrial applications;

(%]

ug top PSUs with switched mode control;

5 T

dustrial battery chargers;
ug top PSUs with no internal high frequency generator;

Q T

bmestic battery chargers;

o

bmmunication power systems.

Jomponent power supplies considered as equivalent to "stand alone ppwer
supplies" (apparatus)

These PSUs are intended “for sale to an end-user or installer. The manufacturer is
rgsponsible for all relevant.EMC tests to be applied to these PSUs. This category incldides,
fqr example:

—-| PSUs with integralhmains and/or IT equipment connectors that are sold to the general
public for upgrading PCs, for use with printers, etc.;

—| PSUs intended to be used (with the addition of appropriate casing, wiring, et¢.) in
installations where the EMC performance will not be measured by the installer;

—-| a 24.M_output PSU, within a safe box, intended for installation;

—| PS8Us for amateur electronics.

This‘Category does not include PSUs sold to the general public or for use in installafions,
where these are spares for repair and have been tested as part of an overall equipment.

Component power supplies intended for a professional assembler/installer

This category includes, for example:

— most open card, cased and PCB-mounted PSUs (both plug in and wired);

— rack sub-assembly PSUs which are intended for use only by professional assemblers;

— PSUs sold as spares for repair where this PSU has been tested as part of the final
product by a professional assembler.

Table A.1 gives an overview of the application of EMC standards to PSUs classified in

acc

ordance with Clauses A.2 and A.3.


https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

— 28 —

IEC 61204-3:2016 RLV © IEC 2016

Table A.1 — Classification of power supplies and the relevant EMC standards

Power supply

EMC standard

A.2

Stand alone power supplies (apparatus)

IEC 61204-3

A.3

Component power supplies

1) Considered as equivalent to "stand alone power
supplies (apparatus)

2) Intended for a professional installer

IEC 61204-3
IEC 61204-3 used as an aid

IEC 61204-3 may be replaced by an end-product
EMC standard;—as-agreed-between-the PSU
‘ . .

H HH cHHoH

ToetSP

PP
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Annex B
(informative)

Commutation notches

The problem of commutation notches exists only for a very small percentage of PSUs,
therefore no measurements or calculations are mandatory. In relevant cases,
manufacturer and the user have to agree the limit of the notches; this annex gives some
common explanations of the problem.

the

The

pows
beca
High
conv
com

Notc
serie
impe

r, especially if connected to voltage sources of high impedance. It is a system
se it is dependent both on the internal line impedance and the converter charaeteri
power PSUs within the scope of this document may be designed as linelcommu

ared with converters for drives or high power UPS.

5 with the converter source connectors. The impedance needed depends on the inf

at the source connectors.

Gene
comr
must

The

hutation notches of up to 40 % are usual. The limits of notches at a public mains s
shall comply with the limits of the local supply authority.

information.

cffect of commutation notches is well-known from line commutated converters of| high

ffect
stics.
tated

erters. The notch problem is much less severe because of the relatively low power

nes are defined in IEC 60146-1-1. They can be reduced by commutation impedanckes in

ernal

Hance of the power source, the input impedance of the PSU'and the limit of the nofches

rally, line commutated PSUs are connected to an* industrial mains supply where

Lipply

calculation of the commutation impedances is well-known and needs no fyrther
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Annex C
(informative)

Calculation and simulation of the input current harmonics

Generally, public mains supplies do not meet the requirements for testing the equipment
against IEC 61000-3-2:2014, Annex A. In those cases, artificial voltage sources are necessary
for the measurement of input current harmonics, the nominal power of which may need to be
considerably higher than the rated power of the PSU because of the high peaks of input
current and the requirement that the limits for harmonic currents shall be met with the PSU

operating—=at fotrated-toad:

Thergfore, the calculation or simulation method related to standard IEC 61000~3-12 is
commonly used for products of high power with input current >16 A and <75 A pephase.

If thel internal input impedances of the PSU up to the 40th harmonic are knewn, simulation can
be a freasonable solution to evaluate harmonics, even for low power PSUs:

errorp, it is recommended that a batch test is performed for a typical case of a PSU family and

If im}edances are not exactly known, the worst case value is to be'used. To avoid simulation
that fhe results of the measurement are compared with the simiulation.

In cage of doubt, measurement is preferred.



https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

IEC 61204-3:2016 RLV © IEC 2016 -31-

Annex D
(informative)

Special considerations for DC/DC converters

D.1 General

For some DC/DC converter applications, the definitions used in this document for "residential,
commercial and light industrial environment" or "industrial environment" do not reflect the

actua-epvireonmenti-whicha DC/NC caonvertar can-hae located
gr—eHHoeRRe R WAoo+ o e e—caii—be—

\—aa-a~ o

D.2 | Emission

For DC/DC converters with an input voltage <60V, which are used in djstributed plower
systgms and installations in special applications (e.g. telecom stations), theyuse of other |imits
may pe necessary.

D.3 | Immunity

Higher immunity levels than specified in this document are recommended| for
DC/OC converters and which are:

o
[72)

ipplied by a generator (e.g. cars, ships), in a system with DC motor drives (e.g. forkilifts,
ectric cars) or from high voltage converters (€.g: trains, streetcars);

D

[ ]
=

industrial applications where the nominal DC input voltages are higher than 60 V;

e il power distribution systems in indusirial applications (e.g. power plants, prdcess
industry).

The minimum immunity level for this ctass of DC/DC converters is defined in 7.2, Tables|2, 3,
4, 6,7 and 8.

For a higher degree of immunity on the DC input, the levels of tables D.1, D.2 and D.$ are
recommended for the following input categories:

a) npminal DC input_voltage < 100 V if fed from a generator, DC drives system or|high
vpltage converter;

b) npminal DCinput voltage > 100 V.
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e test level specified is the RMS value of the unmodulated carrier.

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criteria
Peak line-ground voltage +2 kV
D.1-1 | Fast transients T/T, 5/50 ns 610|(I)EOCE4-4 B
Repetition frequency 100 kHz
TIT, 1,2/50 (8/20) us
D.1-2 Surges Peak line-ground voltage +1 kV 610|(I)EOCE4-5 B
PeaKk line-to-1ne voltage T U5 14Y
Radio- Frequency 0,15 to 80 MHz
DAY | o oes Voltage 10 V| gro0046| *° BA
conducted AM (1 kHz) 80 %
a  The test is applicable to DC input ports intended to be connected permanently to cables, longer than 10 n.

Tests

described in Table D.2 are applicable to DC power ports intended to be connécted
permfanently to cables longer than 10 m.

Table D.2 — Immunity — DC input power ports — Input category b

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criterja
Peak line-ground voltage +4 kV
. IEC
D.2-1 | Fast transients TIT, 5/50 NS | 61000-4-4 B
Repetition frequency 100 kHz
T/T, 1,2/50 (8/20) us
. IEC a
D.2-2 Surges Peak line-ground Voltage +2 kV 61000-4-5 B
Peak line-te:line voltage +1 kV
Radio- Frequency 0,15 to 80 MHz
} frequency IEC b
D.2 continuous Voltage 10 V' 161000-4-6 BA
conducted AM (1 kHz) 80 %
a |n|some industrial~ehvironments higher limits may be required.
b THe test level'specified is the RMS value of the unmodulated carrier.
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Table D.3 — Immunity — Enclosure port — Input categories a and b
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e test level specified is the RMS value of the unmodulated carrier.

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criteria
D.3-1 Radio-frequency Frequency 80 to 1 000 MHz IEC
electromagnetic . 61000-4-3 a
; Field strength 10 V/m BA
field b
Amplitude AM 1 kHz 80 %
modulated
D.3-2 Radio-frequency Frequency 1,410 2 GHz
electromagnetic Field st th 3 v/ IEC b
; ield stren m
field ’ 61000-4-3 c A
AMpIltuae o
modulated AM 1 kHz 80 %
D.3- Radio-frequency Frequency 2t0 2,7 GHz
electromagnetic . IEC b
field Field strength 1 V/m A
; 61000-4-3 c
Amplitude 0
modulated AM 1 kHz 80 %
a  This level does not represent the field emitted by a transceiver in close proximity to the’ PSU.
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Annex E
(informative)

Critical frequency for high frequency power measurement

‘ E-1 Calculation of the critical frequency of a PSU

The maximum test frequency for the absorbing clamp measurement, in accordance with
| CISPR 16-1 series, is defined, in this document, as the critical measuring frequency of the
PSU

‘ CISPR 16-1 series requires that the longest side length of an EUT shall be:

A

l < critical

_ c
with Weica =
fcritical
C
then f;;ritical = 4_l

or f‘critical 571_5 (MHZ)

fmeaslure - fcritical

wherp
[ ig the longest side length of the PSU, in metres;

~

iy the wavelength of the measuring frequency, in metres;
c iqthe speed of light4='3 x 108 m/s).
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Annex F
(normative)

Guidelines on power supply families

F.A1 General

This annex provides some assistance in judging the test philosophy of power supply families,
but it is the manufacturer who will ultimately decide how many different representative

produets—reed-to-be-tested

A power supply family consists of a set of PSUs with similarities between its members? It
be ppssible to select one family member that is representative of all the other-membe
respgct of EMC, but usually it would be necessary to test several PSUs.

The basis of the testing philosophy, including decisions, conclusions and_a’description d
produicts covered by the test plan, should be detailed in the test reportcorfile.

Choige of family members to be tested is clearly dependent on thelsimilarities between f
mempers. Not all input/output combinations need to be tested,_but it would be advisab
test qll different input sections and all different output sections‘at least once.

F.2 Emission

Itemg that may influence emission are:

o the type of enclosure,

e ventilation slots,

e cpnnectors,

e irlput/output filter design,
e wiring lengths,

e Igyout and type,

round management,
vitching components,

g
S
e control of the-switching components,
magnetic.components,

d

fferent sources of the same component,

may
rs in

f the

amily
le to

o theprinted—circuitboarddesigm:
F.3 Immunity performance

Items that may influence the immunity performance are:

o the type of enclosure,

e ventilation slots,

e connectors,

e input/output filter design,
e magnetic components,

e wiring lengths,
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e layout and type,

e ground management,

e control loops3,

e printed circuit board design,

e decoupling.

3 The tests specified in IEC 61000-4-3, IEC 61000-4-4 and IEC 61000-4-6 may affect the output regulation.
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G.1

Envir

Annex G
(informative)

Summary of classification of environments and limits

Residential, commercial and light industrial environment

onment encompassed by the generic standard IEC 61000-6-1 and IEC 61000-6-3.

The
inclu

G.2

Environment encompassed by the generic standard IEC 61000-6-2 and IEC 61000-6-4.

Indus
folloy

o N

>

=

NOTE|

ight-industrial locations, for example workshops, laboratories, service centres, etc.

oriowing 1ist, althougn not comprenensive, dives dhn Indication or locatlions tha
Hed:

sidential properties, for example houses, apartments, etc.;

tail outlets, for example shops, supermarkets, etc.;

liIsiness premises, for example offices, banks, etc.;

stablishments of public entertainment, for example cinemas, public bars, dance
C.;

Litdoor locations, for example petrol stations, car parks, amusement and sports cer
C.;

Industrial environment

trial locations are in addition characterised by the existence of one or more o
ving examples:

dustrial, scientific and medical((ISM) apparatus;
pavy inductive or capacitiveload are frequently switched;

gh currents and associated magnetic fields.

A PSU strictly designed for this environment-shoeuld-carry carries the following remark in its documen

indus
meas

The
insta

Warnlng: This is a product designed for an industrial environment. In a residential, commercial of

res to reduceiinterference.

iser, advised by the supplier, is responsible for the electromagnetic compatibility g
led product in his environment.

are

halls,

tres,

f the

ation:

light

rial environment it may cause radio interference. The user may be required to take adequate

f the

G.3

Special applications

This concerns the industrial environment only where equipment with high input current
(> 25 A) is connected to an industrial mains supply, or a private mains supply, and where the

prote

ction distance is > 100 m.

Limits are under consideration.

In these applications, clear warning of the restricted use of the equipment shall be given in

the d

ocumentation supplied with it.


https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

- 38 - IEC 61204-3:2016 RLV © IEC 2016

Examples:

e internal radio interference tolerated by the user and external interference within
acceptable limits (e.g. mains supply independent of public mains supply);
o safety requirements in conflict with EMC requirements in high power installations.

G.4 Special considerations for DC/DC converters

See Annex D.
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Annex H
(normative)

Emission limits

These limits have been copied without alteration, from IEC 61000-6-3, IEC 61000-6-4 and
CISPR 14-1.

Table H.1 — Limits of mains terminal disturbance voltage
(AC input port)

Stand alone power supplies designed for a Stand alone power supplies designed|for
residential, commercial and light-industrial an industrial environmeént
environment
See 3.1.1 See 3.1.2
Frequency Quasi-peak Average Quasi-peak Average
MHz dB(nV) dB(nV) dB(uV) dB(nV)
0,]15t0 0,5 66 to 56 2 56 to 46 2 79 66
g,5to 5 56 46 73 60
to 30 60 50 73 60
a  Limit decreasing linearly with logarithm of frequency.
NOTE For DC input, see Annex D.
Table H.2 — Limits of mains terminal disturbance voltage
(DC input and DC%utput power port)
Stand alone power supplies-designed for a Stand alone power supplies designed|for
residential, commercial andlight-industrial an industrial environment
environment
See 31.1 See 3.1.2
Frequency Quasi-peak Average Quasi-peak Average
MHz dB(nV) dB(nV) dB(uV) dB(nV)
0,]15t0 0,5 79 66
g,5t0 5 73 60 Not mandatory Not mandatory
to 30 73 60
Applicable only to¢orts intended for connection to
— allocal DCpower network
or
- alremote local battery

by connecting cable exceeding a length of 30 m.
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Table H.3 — Limits for electromagnetic radiation/interference power disturbance
(all field strength limits refer to quasi-peak measurements)

Stand alone power supplies designed Stand alone power supplies designed
for a residential, commercial and light- for an industrial environment
industrial environment
See 3.1.1 See 3.1.2

Frequency band Quasi-peak Distance Quasi-peak Distance
MHz dB(uV/m) m dB(uV/m) m
30 to 230 30 10 40 10
230 to 1 000 37 10 47 10

Flequency band 2 Peak/Average Distance Peak/Average Pistance
GHz dB(uV/m) m dB(uV/m) m
1t03 70/50 3 76/56 3
3to6 74/54 3 80/60 3

Measurements only applicable if internal clock frequencies above 108 MHz areg,used.

Alter

e 3Dm =10 m limits — 10 dB;
e 3Im =10 m limits + 10 dB.
NOTE

Additi

natives to the 10 m field strength measurement:

nal guidance on the test method can be found in GJSPR 16-2-3.

Table H.4 — Disturbance power limits for the frequency range 30 MHz to 300 MH;

™~

Frequency Quasi-peak Average 2
MHz dB(pW) dB(pW)
30 to 300 45 to 55 35 to 45

a

the limit for the measurement with the average detector is met when using a receiver with quasi
ptector, the equipment under test may be deemed to meet both limits and the measurement usin
gceiver with an average.detector need not be carried out.

=~ Q=

peak
j the
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Interpationaly'Standard IEC 61204-3 has been prepared by subcommittee 22E: Stab
powdr supplies, of IEC technical committee 22: Power electronic systems and equipment,
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FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
all| national electrotechnical committees (IEC National Committees). The object of IEC is_to pr

end and in addition to other activities, IEC publishes International Standards, Technical-Specificg
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National €emmittee inte
in |[the subject dealt with may participate in this preparatory work. International, govefnmental and
governmental organizations liaising with the IEC also participate in this preparation. |EC collaborates g
with the International Organization for Standardization (ISO) in accordance with|eonditions determin|
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neatly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international ‘'use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made toyensure that the technical content
Publications is accurate, IEC cannot be held responsible for{the way in which they are used or fd
mipinterpretation by any end user.

In|order to promote international uniformity, IEC National*Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their;national and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
asgessment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to IEC or its (directors, employees, servants or agents including individual exper
members of its technical committe€s;'and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

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

At{ention is drawn\to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. lEC'shall not be held responsible for identifying any or all such patent rights.
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IEC 61204-3 has the status of a product family standard.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a)

b)
c)

the title has been changed by deleting the wording "DC output-" from the title and adding

"switch mode" in the title;
changes in the scope: 1.1.1 Equipment covered by this document;
update of the normative references to the latest editions or dated references;
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d) change of wording or/and notes regarding the requirements of CENELEC Guide 24 and
IEC Guide 107;

e) revision of the emission limits to align with the latest editions of the applicable normative
references;

f) revision of the immunity requirements to align with the latest editions of the applicable
normative references;

g) correction of typographical errors.

The t

Full i
votin

This

A list

ext of this standard is based on the following documents:
FUIS Report on voting
22E/174/FDIS 22E/176/RVD

hformation on the voting for the approval of this document can be foundcin“the repg
j indicated in the above table.

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

of all parts of IEC 61204 series, under the general title Low-Voltage power supplies

outpyt, can be found on the IEC website.

Futut
stang

The
the ¢

e standards in this series will carry the new general title as cited above. Titles of ex
ards in this series will be updated at the time of the next edition.

committee has decided that the contents of ithis publication will remain unchanged
tability date indicated on the IEC website” under "http://webstore.iec.ch" in the

relate¢d to the specific publication. At this date,¢the publication will be

—

€

o W

—

€

confirmed,
ithdrawn,
placed by a revised edition,or

mended.
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1.1
1.1

This
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LOW-VOLTAGE SWITCH MODE POWER SUPPLIES -

Part 3: Electromagnetic compatibility (EMC)

Scope and object

Scope

2016

A1 Equipment covered by this document

switch mode power supply (SMPS) units supplied by source voltages up to~1~000 V A
1500 V DC providing AC and/or DC output(s), except inverter output(s))establishing
maing (see exceptions under 1.1.3.)

NOTE[1 This document by definition covers DC/DC converters.

NOTE[2 Power supplies can provide accessory AC mains socket outlets, when such outputs are supplied frg
AC mains.

NOTE|3 Ringing generators used in telecoms applications are covered by this document.

part of IEC 61204 specifies the electromagnetic compatibility (EMC) requirements for

C or
) AC

m the

This [product standard covers both stand alone and component power supply (PSU) units as
defingd in this document. It covers PSU units for us€jinfor with IT equipment normally co
by IHC 60950-1 and/or IEC 62368-1; PSU units for, use in or with measurement, contro
laborjatory equipment normally covered by IEC €1010-1; PSU units for use in or with me
equigment — normally covered by IEC 60601-@y PSU units for use in or with audio, vided
similar electronic apparatus — normally covered by IEC 60065 and/or IEC 62368-1. It
covefs DC power and distribution equipmé&nt and DC/DC converters.

Whete no standard exist, use of this document for other applications is not precluded.

1.1

.2 Additional requirements

Regyirements additional to those specified in this document may be necessary for

PISUs intended/ for operation in special environments (for example, extreme
tgmperature; éxcessive dust, moisture or vibration; flammable gases; and corrosi
ekplosive atmoespheres);

PISUs.intended for use where ingress of water is possible.

ered
and
dical
and
also

s of
e or

PISUs intended to be used in vehicles, on board ships or aircraft, or in tropical countrigs;

NOTE—Attention 5 drawmn to the fact that authorities T Some countries Impose additionat Tequitements for
environmental and similar reasons.

1.1

.3 Exclusions

This document does not apply to

motor-generator sets;
uninterruptible power supplies (UPS) to IEC 62040-1;
PSUs covered by IEC 61558-1 (i.e. power supply units incorporating safety isol

ealth,

ating

transformers providing SELV or PELV output(s) in accordance with IEC 60364-4-41) and
PSUs for use with household and other consumer products, except those covered by

IEC 60065 and IEC 60950-1 and/or IEC 62368-1;
transformers covered by IEC 61558-1;
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e step-down converters covered by IEC 60146-1-1;

e PSUs and converters intended for DC supplied bulb lamps, halogen lamps or LED lamps
covered by CISPR 15.

1.1.4 Types of power supply

Two types of power supplies are covered by this document:

a) stand alone (or end-product) power supplies

Power supplies intended for free-standing operation (individual apparatus).
This—parteofHEC64264—s—appheabletoPRSYs—devetoped—as—a—unit—with—a—direetFunction

nd sold on the market as a stand alone unit.

b) cpmponent power supplies

a
c
These can be divided into two categories:
1

) component power supplies considered as equivalent to stand alone ppwer
supplies (apparatus)

This part of IEC 61204 is applicable to this category of compaonert PSUs. These PSUs
are considered to be apparatus with respect to their EMC requirements, for exgmple
those PSUs intended for use in installations or sold to the 'general public, cases where
no further EMC tests are anticipated. This does not in¢lude PSUs sold as spargs for
repair which have been tested as part of an overall equipment.

2) component power supplies intended for a professional installer

This part of IEC 61204 is applicable to this catéegory of power supplies only as ap aid
to specify relevant EMC requirements in ordéer that various end-product standards| may
be met.

These are component power suppliescthat are intended for incorporation into ajfinal
product by a professional installer«‘These products may be sold to a professional
installer or placed on the market.for specialized distribution and use. Further EMC
tests of the assembly are assumed.

1.1.5 Configurations and combinations of power supplies
1.1.5/1 Modular PSUs

A P3U with a single primary circuit or module and separate output modules forming a gingle
unit, [synchronized or~not, meets the requirements defined in this document as a gingle
component or apparatus type of PSU.

1.1.5[2 Power supply systems

An epsily-felocatable system containing several PSUs in parallel, in series or combinjation
with |a/single input connection complies with this document as a single component or
apparatus type of PSU. It is the responsibility of the system supplier to ensure EMC
compliance with this document or with a specific EMC standard of the end product.

1.1.5.3 Power supply installations

When a number of PSUs are used in an installation and are supplied by a distributed AC or
DC network, then this is a power installation. This type of arrangement is not easily
relocatable. Each individual PSU complies with this document and this is the responsibility of
the PSU manufacturer who also provides information on the correct installation of his product.
The EMC considerations of the final installation are the responsibility of the professional
installer.
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1.1.54 Distributed power supplies

This is a power installation where the input AC or DC supply is distributed to individual power
conversion units or modules which are installed locally to the circuitry to be supplied. This
document applies to the individual products as appropriate. The EMC performance of the
overall system or installation is the responsibility of the professional installer.

1.1.5.5 Power supplies in parallel or in series

Where PSUs are sold to be connected in parallel or in series, their documentation shall
include information relating to the expected EMC performance for such arrangements.

1.2 | Object

The pbject of this part of IEC 61204 is to define EMC limits and test methods(for PSUs. It
inclugles limits for electromagnetic emissions which may cause interference to-other electronic
equigment (e.g. radio receivers, measuring and computer devices),” as well as
electromagnetic immunity limits for continuous and transient conducted and radjated
disturbances including electrostatic discharges.

This [part of IEC 61204 defines the minimum electromagnetic compatibility requiremenfs for
PSUs.

To cpmply with this part of IEC 61204, no additional EMC- tests are required or necesgsary
beyopd those stated here.

2 Normative references

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

IEC 60050-121, International Electrotechnical Vocabulary — Part 121: Electromagnetism

IEC 60050-151, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devides

IEC 60050-161, _International Electrotechnical Vocabulary — Part 161: Electromagnetic
compatibility

IEC 60050-551, International Electrotechnical Vocabulary — Part 551: Power electronics

IEC 60065, Audio, video and simmitar efectronic apparatus — Sarety Tequirernerts

IEC 60146-1-1, Semiconductor converters — General requirements and line commutated
converters — Part 1-1: Specification of basic requirements

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety
and essential performance

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

IEC 61000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)
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IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection

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

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

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

IEC §1000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and, measureiment
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
technjiques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurejment
techniques — Immunity to conducted disturbances, induced by.radio-frequency fields

IEC 61000-4-8, Electromagnetic compatibility (EMC), ~<<Part 4-8: Testing and measurejment
techniques — Power frequency magnetic field immunity-test

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

IEC 61000-6-1, Electromagnetic compatibility (EMC) - Part 6-1: Generic standargls —
Immgnity for residential, commercial and light-industrial environments

IEC 61000-6-2, Electromagnetic- compatibility (EMC) — Part 6-2: Generic standarfls —
Immgnity for industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standarfls —
Emisision standard ferresidential, commercial and light-industrial environments

IEC 61000-6-4¢).Electromagnetic compatibility (EMC) — Part 6-4: Generic standarfls -
Emisfsion standard for industrial environments

IEC 610101, Safety requirements for electrical equipment for measurement, control,| and
labonatory use — Part 1:- General requirements

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

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

CISPR 16-1 (all parts), Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1: Radio disturbance and immunity 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
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CISPR 16-1-3, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-3: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Disturbance power

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 — Conducted
disturbance measurements

CISPR 16-2-2, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-2: Methods of measurement of disturbances and immunity — Measurement
of disturbance power

CISP
meth
distu

For
IEC ¢

R 16-2-3, Specification for radio disturbance and immunity measuring appatratus
pds — Part 2-3: Methods of measurement of disturbances and immunity. = Rad
rbance measurements

'erms and definitions

he purposes of this document, the terms and definitions "given in IEC 60050
0050-151, IEC 60050-161, IEC 60050-551, IEC 60146-1-1,and the following apply.

ISO
addr

B

g
\

3.1
envi

3.1.1
resid
envir|

Note 1

3.1.2

nd IEC maintain terminological databases for use in standardization at the follg
sses:

EC Electropedia: available at http://www.electropedia.org/
O Online browsing platform: available at http://www.iso.org/obp

onment

ential, commercial and light.industrial environment
pnment encompassed by the-generic standard IEC 61000-6-3

to entry: An indication of the locations included by this environment is given in Annex G.

indugtrial environment

envir|

Note 1

3.2

pnment encompassed by the generic standard IEC 61000-6-4

to entry.\_An indication of the locations included by this environment is given in Annex G.

protection distance

and
jated

121,

wing

distance for an electronic or electrical apparatus beyond which the interference levels shall
not impair the use of other electronic or electrical equipment, for example broadcast radio and
television receivers

3.3
distr

ibuted power system

system of localized power converters supplied from a distributed power bus

3.4
port

particular interface of a product with the external electromagnetic environment

Note 1 to entry: Examples of ports are given in Figure 1.
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Enclosure port

AC input power port - -~~~ ————{ | e DC output power port

DC input power port- - - - - — - — | PSU

,,,,,,,,,, Signal/control line port

IEC

Figure 1 — Examples of ports

3.41
enclosure port
phys|cal boundary of the PSU product through which and on which electromagnetic fields| may
radiate or impinge

3.4.2
signal port
low gnergy level input or output port providing diagnostic or confrol information

3.4.3
DC input power port
external DC energy source connection point

3.4.
DC qutput power port
external connection point for providing output DC energy

3.4.5
AC input power port
external AC energy source conngction point

3.5
power supply
PSU
electfical or electronic-device which transforms energy from an input source into a single or
multiple output energy source

3.5.1
component power supply

modulafr,PSU

sub-unit'PSU

assemblies of electrical and/or electronic devices designed to provide or modify energy

Note 1 to entry: They are intended for incorporation into end-products by a professional installer. They are not
intended for free-standing applications.

3.5.2
stand alone power supply
intended for use in laboratories, workshops and other areas in free-standing applications

Note 1 to entry: They are end-products, completely enclosed with full protection against electrostatic discharge
and contact with hazardous parts which are accessible to the end-user. Typical examples include adjustable or
fixed output bench-top units, plug-top units, free-standing and wall-mounted units.
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3.5.3
bench-top power supply
supply intended for laboratory or similar use

Note 1 to entry: They are stand alone PSUs, sometimes with monitoring and measuring facilities.

3.54

open card power supply

frameless PSU

printed circuit board devoid of a metal mounting bracket

Note ftoemtry—ttis = comporent PStU-imtendedfor use by a mstatter:

3.5.5
open frame power supply
supply that generally uses a printed circuit board mounted on a metal bracket for’attachment
to thg professional installer's equipment chassis

Note 1 to entry: This bracket provides heat transfer for the cooling of power semiconductors. Optionally, alcover
may b used for safety reasons and/or to reduce radiated interference.

3.5.6
plugtin card power supply
supply intended to be plugged into a subrack

Note 1 to entry: The design may be "open-card", "open-frame"<or "cased". A plug-in card PSU is generally
intended for use by a professional installer.

3.5.7
cased power supply

enclgsed power supply

supply fully enclosed, cased or housed PSU

Note 1 to entry: The design uses the housing.as a heat sink or employs fan(s) for forced air cooling.

3.5.8
plugitop power supply

direct plug-in power supply

powdr supply built into a,mains voltage plug top

3.5.9
uninterruptible power supply
UPS
supply intended*to provide a source of energy secure against mains failure

Note 1 to“entry: This type of product would normally be free-standing.

3.6

end-product

finished unit which is designed to stand alone, useable by an end-user and having a direct
function for the end-user

Note 1 to entry: It is intended to be placed on the market and/or taken into service as a single unit or as part of a
system or installation.

3.7
system
localized group of interconnected products which is easily relocatable

Note 1 to entry: Typical examples of this would be a computer, including mouse, keyboard, printer and monitor, or
a hi-fi system, TV and video recorder.
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3.8

installation
collection of interconnected products which is not easily relocatable

Note 1 to entry: Typical examples of this include an industrial process installation or a power plant control

install

3.9

ation.

professional installer
technically competent person or organization capable of correctly assembling/installing
components and subassemblies into an end-product, or end-products into a system or
installati i i i ' ' i

f the
end-product, system or installation

3.10

full rated load

maxi

3.1

mum continuous or average power a product is marked to supply

mains supply

3.11.

1

indugtrial mains supply

sourd

3.11.
privg
local
the p

3.11.
publ
sourq
indus

3.12
critig
the f
PSU

3.13
resid
<volt

e of electrical energy provided solely for industrial usg

2
te mains supply

zed source of electrical energy (e.g. generator or UPS) which is not directly connect
ublic network

3
¢ mains supply

e of electrical energy provided, for general public use in domestic, commercial or
trial environments

al frequency of a RSU

equency, the wavelength of which is equal to four times the longest side length g
ual voltage

bge ~dip> minimum value of RMS voltage recorded during a voltage dip or

intervluption

ed to

light

f the

short

Note 1 to entry: The residual voltage may be expressed as a value in volts, or as a percentage or per unit value

relativ

3.14
type

e to the reference voltage.

test

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

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

4 Applicability of tests to different PSU technologies

Guidance on this issue is given in Annex A.
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5 General requirements and test conditions

5.1 General requirements

The manufacturer of the PSU has a responsibility to provide information relating to the EMC
performance, application, intended environment and installation guidelines for the product.

5.2 Test conditions

The tests shall be performed using the manufacturer's recommended wiring and installation
instructions. There will be no connections other than those specified by the manufacturer.

The ¢onfiguration, orientation and electrical test conditions of the PSU shall be represenfative
of the worst case in-service conditions. Otherwise, all measurements shall be pefformed at
rated nominal input voltage, full rated load and ambient temperature betweef’ 15 °C| and
35 °¢. The PSU shall be at its normal operating temperature.

The load is presumed not to generate any electromagnetic disturbance. boad resistors may be
cooldd by a fan or cooling fluid.

All teists specified in this document are type tests only.

A PSU device is deemed to fulfill the requirements specified in this document if it conplies
with the defined functional and performance requirements ‘using the test methods specified in
this Jocument.

Precautions shall be taken against the EUT (eguipment under test) becoming dangerolis or
unsafe as a result of the immunity tests specified'in this document.

6 Emission requirements

6.1 General

If thg cable arrangements of-the application are known, then those shall be used. If thel are
not Known, the arrangements shall be chosen in accordance with 6.3 and 6.4. The ¢able
arranigement implemented.during the test shall be stated in the documentation.

6.2 | Low frequency phenomena (f <9 kHz; AC input only)
6.2.1 Commutation notches

In this subclause, only PSUs with commutation of the primary current are covered. PSUs of
high |pgwer designed as line commutated converters may cause notches if connected|to a
high imppdanrp source Measurements or calculations are not manda’mry Information and

recommendations are given in Annex B.

6.2.2 Current harmonics and interharmonics

The limits for PSUs connected to a public mains supply up to and including a rated input
current of 16 A are given in IEC 61000-3-2. This requirement is applicable to apparatus and
components considered as apparatus covered within the scope of IEC 61000-3-2.

NOTE Limits for harmonic currents produced by equipment connected to public low-voltage systems with input
current >16 A and <75 A per phase are given in I[EC 61000-3-12.

Harmonic measurements, especially on PSUs, are sensitive to the voltage source. In many
cases, the public mains supply may not be a suitable source for this purpose.
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Therefore, one of the following methods shall be used.
a) Using a public mains supply in accordance with the related standard IEC 61000-3-2 or
IEC 61000-3-12:

— the limits for the harmonics of the voltage source shall be met with the PSU operating
at full rated load.

b) Using an artificial supply in accordance with the related standard IEC 61000-3-2 or
IEC 61000-3-12.

c) Calculation or simulation in accordance with the related standard IEC 61000-3-12:

— usage of the voltage source as an ideal sine wave;

—| notice the worst case internal impedance of the PSU in the frequency range from the
line frequency up to the 40th harmonic.

For recommendations: see Annex C. Interharmonics may occur under specific load conditions
whicI cannot be taken into account in this document; this system aspect iscthe respons|bility
of the user and/or installer.

6.2.3 Voltage fluctuations and flicker

The |imits for PSUs connected to a public mains supply up te and including a rated |input
currgnt of 16 A are given in IEC 61000-3-3. This requirement,is‘applicable to apparatug and
compgonents considered as apparatus covered within the scope of IEC 61000-3-3, but it is not
mandatory for PSUs used in countries where there aré)no regulations requiring voftage
fluctyations and flicker limits.

For BSUs, only measurements or calculations ford,,x (maximum relative voltage changg) are
necepsary.

It is recommended to measure the amplitude and the duration of the inrush current and to
calcylate the RMS value in the first period after switching-on. Most PSUs have inrush cyrrent
less than 10 ms which means that highyinrush currents are still below the 4, ,, limit.

Fluctuations of the PSU input cunrent may be caused by a time varying load on the PSU.| This
systgm aspect is the responsibility of the user and/or installer.

NOTE| Limits for voltage fluctuations and flicker for PSUs connected to a public mains supply up to and incjuding
a ratefl input current of <75-Avare given in IEC 61000-3-11.

6.3 | High frequency conducted emission
6.3.1 General

The fequired AMN (artificial mains network) is as defined in 4.3 of CISPR 16-1-2:2014.

IPERT) £
1

n } T rd e ! } 41 !
Meat UrciIrcerits Stidir O Pelrtortneu 1nmr attorddrice Witlt uie Tetimod o

D 4 4
!

Alop a o
CIOF TN TO=Z=1T.

Disposition of the EUT and its connection to the AMN are as defined in 7.4.1 of
CISPR 16-2-1:2014.

Other CISPR publications supply additional test details relevant to a particular EUT as
CISPR 11 for ISM application and CISPR 22 for ITE application.

6.3.2 High frequency conducted emission for input power ports

For AC input power ports, see Table H.1.

For DC input power ports, see Table H.2.
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6.3.3 High frequency conducted emission for DC output power ports

For DC output power ports, see Table H.2.

6.4 High frequency radiated emission
6.4.1 General

Measurements shall be performed in accordance with the reference method of CISPR 16-2-3.

NOTE Measurement method CISPR 16-2-2 is a substitution only applicable for the frequency band 30 MHz to
300 z Limits are listed in Tahle H 3

6.4.2 Radiated disturbance measurements

The fests of radiation disturbance shall be performed in accordance with CISPR, 16-2-3.

Load| cables of unknown length shall be arranged horizontally, equally sepafated from [each
othenl and shall be 1 m in length.

The mains cable is arranged 1 m horizontally and then 0,8 m vertically to the ground where it
is copnected to the power source. Cables are unshielded, unless‘the PSU is supplied with a
shielfled cable.

Any ¢ther arrangement shall be justified and explained in the documentation.

The ¢distance between the antenna and the PSU shall be 10 m if the limits of Table H.B are
appligd.

May pe measured at 3 m distance using thedimits increased by 10 dB.
May pe measured at 30 m distance using the limits decreased by 10 dB.

6.4.3 Measurement of disturbance power

The Feasuring receiver shall have a quasi-peak detector and shall be in accordance with the
requirements of CISPR16-2-2. The absorbing clamp shall be designed and calibrat¢d in
accofdance with CISPRY16-1-3.

NOTE| The clamps génerally refer to a 10 m radiated field measurement.

For measurement set-up and procedure, see Figure 2.

The PSU\and the cable to be tested shall be placed on a non-metallic support of 0,8 m hieight
and atleast 0,8 m from all other metallic objects.

The cable under test is stretched in a straight line over a length of at least 5 m on a non-
metallic support allowing the absorbing clamp to be moved along the cable under test. The
clamp shall be placed around the cable in the correct orientation (current sensor on the side
of the PSU).

All other cables are either disconnected (if the correct operation of the equipment can be
maintained without the cables), or equipped with absorbing ferrite tubes (clamps) close to the
PSU.

Each cable of the PSU shall be tested in turn. Cables which are longer than 5 m are tested as
described above with 5 m of cable in the test set-up. The layout of the excess cable is not
critical.
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Cables which, in normal application, are restricted in length to less than 5 m are tested as
follows:

Cables with a restricted length:

e <0,25m are not measured at all;
o <y are lengthened to s;

o >y are measured over the total length;

where s is twice the length of the clamp.

The ¢lamp shall be displaced along the cable under test, starting closest to the PSU up to a
maximum of 5 m. The maximum reading is converted into disturbance power, usingAhe dlamp
calibfation factor. The displacement needed is from zero to a half-wavelength of the meagured
frequency. All maxima shall be below the limits given in Table H.3.

The dlisturbance power limits for the frequency are given in Table H.4

>5m
i FT Cable under test
|
I AE ‘ Absorbing clamp
| FT* -
‘ | EUT < | |
— |
—_— — — ! A |
T~ ] ! |
O OIS I
X ZaN V
\ : g
o To receiver
/ 8 ¢ —/V
/ ~.—/
4 A

IEC

Key
EUT | Equipment under test
AE Associated, 'equipment
FT Ferritestube (same type as absorbing clamp)

FT* Optional FT, for additional decoupling of the AE, when required

Figure 2 — Test set-up for the measurement of disturbance power

6.4.4 Restrictions for the application of interference power measurement

The measurement of interference power may be used instead of radiated field strength with
the restriction that the longest side length of the box does not exceed 1/4 of the highest
measured frequency. (In accordance with CISPR 16-1 series)

Most PSUs do not emit interference power above this critical frequency. (For calculation of
the critical frequency of the PSU, see Annex E.)

Some PSUs can emit interference power above the critical frequency. This is especially so
when logic circuitry with a clock frequency above 1 MHz is used.
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The application of the high frequency power test method is therefore restricted to PSUs
without shielded cables and:

with a longest side length less than 1/4 of the highest frequency measured;

with a clock frequency less than 1 MHz;

with less than 5 outputs;

which do not prevent the use of the clamp because of too large a diameter of the leads.

7 Immunity requirements

71 Performance criteria

The performance criteria (see Table 1) shall be used to check the acceptability<of a|PSU
against external disturbances.

From the EMC point of view, any process including a PSU shall be operating as intended

If, ag a result of the application of the tests defined in this document, the PSU becpmes
danggrous or unsafe, then the PSU shall be deemed to have failed:the test.

Table 1 — Criteria to prove the performance of a PSU against EM disturbances

Performance criteria

A B Cc
Bgsic specifications No loss of function or Temporary loss of function | Loss of function or
performance during and orperformance during the | performance
after the test test

Not self-recoverable

Self-recoverable
Not damaged

Remarks Operating as intenided Degradation of Any resettable conditipn
within specified tolerance | performance shall be allowed including shut-
specified by the down
manufacturer

PSU shall continue to
operate as intended after
the test

Perfgrmance criteria in the Tables 2 to 9 have been considered as minimum requirementq.

See also Annex D for DC/DC converters.

7.2 | ‘Basic immunity requirements, high frequency disturbances

7.21 General

The test levels are given in Tables 2 to 9, the test set-up refers to basic standards.

NOTE T,/T, refers to rise time and impulse duration (50 % value), as described in IEC 61000-4-4.
For surge tests, apparatus with a DC power input port, intended for use with an AC/DC power

adapter, shall be tested on the AC power input of the AC/DC power adapter specified by the
manufacturer.

7.2.2 Immunity level for residential, commercial and light industrial environment

These levels are applied to PSUs which are intended to be used in residential, commercial or
light industrial environments.
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e An indication of the locations included by this environment is given in Annex G.

Table 2 — Immunity — Enclosure port —
Residential, commercial and light industrial environment

Environmental Test Test Unit Basic Remarks | Performance
phenomenon item specification standard criteria
Contact
241 Electrostatic discharge 4 kv IEC a B
discharge 61000-4-2
Air discharge +8 k\/
. Frequency 80 to 1000 MHz
Radio-frequency IEC b
2-2 | electromagnetic field Field strength 3 Vim 61000-4-3 c A
Amplitude modulated
AM 1 kHz 80 %
. Frequency 1,4 to 2 GHz
Radio-frequency IEC .
2-3 | electromagnetic field Field strength 3 V/m 61000-4-3 c A
Amplitude modulated
AM 1 kHz 80 %
. Frequency 21t02,7 GHz
Radio-frequency EC b
2-4 | electromagnetic field Field strength 1 V/m 61000-4-3 c A
Amplitude modulated
AM 1 kHz 80 %
Power frequency Magnetic field at 50, 60 Hz IEC
2-5 magnetic field power 61000-4-8 € A
immunity frequencies 3 A/m
2 In| the case of an open frame PSU, the ESD test is impragtical and need not be carried out.
b This level does not represent the field emitted by a trafsceiver in close proximity to the PSU.
¢ The test level specified is the RMS value of the unmodulated carrier.
€ This test is only required if magnetic field sensitive components are used.

Table 3 — Immunity — Ports for signal lines and control lines
Residential,.commercial and light industrial environment

Environmental Test Test Unit Basic Remarks | Performance
phenomenon item specification standard criterja
Peak line-to-
ground voltage 0,5 kv a
i IEC 61000 | Capacitive
3-1 Fast transients T/T, 5/50 ns 4.4 clamp B
i used
Repetition 100 kHz
frequency
v Frequency 0,15 to 80 MHz
A Al AR
3-2 continuous Amplitude 3 v |['EC 61000 b A
-4-6
conducted
AM (1 kHz) 80 %
a  Applicable only to ports interfacing with cables, the total length of which, according to the manufacturer's
functional specification may exceed 3 m.
b The test level specified is the RMS value of the unmodulated carrier.

The requirements given in Table 4 are not applicable to DC input power ports intended for
connection to a battery, or to a rechargeable battery which shall be disconnected from the
equipment for recharging.

The stated limits may not be sufficient for some special applications, see Annex D.
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Table 4 — Immunity — DC input and output power ports
Residential, commercial and light industrial environment

Environmental Test Test Unit Basic Remarks | Performance
phenomenon item specification standard criteria
Peak line-to-ground
voltage 0,5 kv EC
H a
Fast transients T, 5/50 ns |61000-4-4 B
Repetition frequency 100 kHz
TJT, 1,2/50 (8/20) us
Peak line-to-ground
+0,5 kV IEC
Surges voltage 61000-4-5 B
Peak line-to-line
voltage 0,5 kv
. Frequency 0,15 to 80 MHz
Radio-frequency IEC
continuous Amplitude 3 \Y a0 A
61000-4-6
conducted
AM (1 kHz) 80 %

he test is applicable to DC input power ports intended to be connected permanently to cables longer| than
D m.

Applicable only to ports interfacing with cables the total length of which-may exceed 3 m according tp the
manufacturer's functional specification.
T

he test level specified is the RMS value of the unmodulated carrier.
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Table 5 — Immunity — AC input power ports —
Residential, commercial and light industrial environment

Environmental Test Test Unit (Basic standard|Remarks|Performance
phenomenon item specification criteria
Peak line-to-ground + kV
+1
voltage
5-1 | Fast transients T, 5/50 ns IEC 61000-4-4 B
Repetition frequency 100 kHz
TJT, 1,2/50 (8/20) us
5.2 Surges Peak line-to-ground +2 KV | IEC 61000-4-5 | @ B
voltage
Peak line-to-line voltage +1 kV
0
Residual voltage % B
during %2 cycle
0
Residual voltage ) % B
5-3 | Voltage dips during 1 cycle IEC 61000-4>41
70
Residual voltage during 25/30 % c C
cycles at
50/60 Hz
0
i Voltage . during d
5-4 interruptions Residual voltage 250/300 % IEC 61000-4-11 C
cycles at
50/60"tz
Radio- Frequency 0)5to 80 MHz
5.5 | frequency Voltage 3 vV | IEC 61000-4-6 b A
continuous
conducted AM (1 kHz) 80 %

d v

b THe test level specified is the RMS value of the unmodulated carrier.

¢ "2pb/30 cycles" means "25 cycles for 50 Hz test" and "30 cycles for 60 Hz test".
"'2p0/300 cycles" means~'250 cycles for 50 Hz test" and "300 cycles for 60 Hz test".

a  Fqr products designed for installation<gclass | according to IEC 60664-1, the surge limits may be reduced by
50 %.

7.2.

Thes|
In ca

custamer and the supplier.

3 Immunity level for industrial environment

e leyelstare applied to PSUs which are intended to be used in an industrial environment.
e’of-disturbances beyond the following levels, a solution has to be agreed betweep the

Environment encompassed by the generic standard IEC 61000-6-2.

An indication of the locations included by this environment is given in Annex G.
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Table 6 — Immunity — Enclosure port — Industrial environment

Environmental Test item Test Unit Basic Remarks | Performance
phenomenon specification standard criteria
6.1 Electrostatic Contact discharge 4 KV 1 IEC 6100 . 5
discharge Air discharge +8 kV 0-4-2
. Frequency 80 to 1 000 MHz
Radio-frequency IEC 6100 b
6-2 | electromagnetic field Field strength 10 V/m c A
: 0-4-3
Amplitude modulated
AM 1 kHz 80 %
i rrequcriCy a4 10 £ \&] u V4
Radio-frequency IEC 6100 b
6-3 | electromagnetic field Field strength 3 Vim c A
: 0-4-3
Amplitude modulated
AM 1 kHz 80 %
. Frequency 2to 2,7 GHz
Radio-frequency IEC 6100 6
6-4 | electromagnetic field Field strength 1 Vim c A
: 0-4-3
Amplitude modulated
AM 1 kHz 80 %
Power frequency - 50, 60 Hz
o5 | “maeicis | Megetores s L
immunity 30 A/m
a Il the case of an open frame PSU, the ESD test is impractical and need not be carried out.
b This level does not represent the field emitted by a transceiver in close proximity to the PSU.
¢ The test level specified is the RMS value of the unmodulated carrier.
4 This test is only required if magnetic field sensitive componénts’are used.
Table 7 — Immunity — Ports for¢signal lines and control lines -
Industrial environment
Environmental Test Test Unit Basic Remarks | Performance
phenomenon item specification standard critetia
Peak line-to-ground 1 KV
voltage IEC a
7-1 Fast transients Capacitive B
T/T, 5/50 ns | 61000-4-4 clamp used
Repetition frequency 100 kHz
. Frequency 0,15 to 80 MHz
Radio-frequency IEC a
7-2 commonmode Amplitude 10 \Y 61000-4-6 b A
Amplitude/modulated .
Modulation 80 %
a  Applicable~only to ports interfacing with cables the total length of which may exceed 3 m according {o the
manufactiirer's functional specification.
b The‘test level specified is the RMS value of the unmodulated carrier.

The requirements given in Table 8 are not applicable to DC input power ports intended for
connection to a battery, or to a rechargeable battery which shall be disconnected from the

equipment for recharging.

The stated limits may not be sufficient for some special applications, see Annex D.
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Table 8 — Immunity — DC input and output power ports — Industrial environment

Environmental Test item Test Unit Basic Remarks | Performance
phenomenon specification standard criteria
Peak line-to-ground +2 KV
voltage IEC
- i a
8-1 | Fast transients T, 5/50 ns 61000-4-4 B
Repetition frequency 100 kHz
TJT, 1,2/50 (8/20) us
8-2 Clirmac Peak line-to-ground 0 E Ly IEC b R
~ voltage = 61000-4-5
Peak line-to-line voltage +0,5 kV
. Frequency 0,15 to 80 MHz
Radio-frequency IEC
8-3 continuous Amplitude 10 \Y 61000-4-6 a, g4 A
conducted
AM (1 kHz) 80 %
a  The test is applicable to DC input power ports intended to be connected permanently to cables longef than
14 m.
b Applicable only to ports interfacing with cables the total length of which may exceed 30 m according o the
manufacturer's functional specification.
¢ Applicable only to ports interfacing with cables the total length of which may exceed 3 m according {o the
manufacturer's functional specification.
d  THe test level specified is the RMS value of the unmodulated carrier:
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Environmental Test Test Unit Basic Remark | Performanc
phenomenon item specification standard s e
criteria
Peak line-to-ground 42 KV
voltage IEC
9-1 | Fast transients T, 5/50 ns 61000-4-4 B
Repetition frequency 100 kHz
T/T, 1,2/50 (8/20) us
Peak line-to-ground
9-2 Surges voltage +2 kv 610|(I)EOCE4-5 a B
Peak line-to-line 1 KV
voltage
0
Residual voltage % B
during 2 cycle
0
Residual voltage % B
during 1 cycle
40
Residual voltage during % c C
10/12 cycles IEC
- i at 50/60 Hz
9-3 | Voltage dips 61000-4-11
70
Residual voltage during % d C
25/30 cycles
at 50/60Hz
80
Residual voltage during % e C
250/300 cycles
at 50/60 Hz
0
i} Voltage . durin o IEC e
9-4 | interruptions Residual YOA%® | 501300 oycles | | 61000-4-11 c
at 50/60 Hz
Radio- Erequency 0,15 to 80 MHz
} frequency IEC b
95 continuous Voltage 10 v 61000-4-6 A
conducted AM(1kHz) 80 %
a |n some industfial environments, higher limits may be required.
b The testdevel specified is the RMS value of the unmodulated carrier.
¢ "10/¥2'eycles" means "10 cycles for 50 Hz test" and "12 cycles for 60 Hz test".
d

e "250/300 cycles" means "250 cycles for 50 Hz test" and "300 cycles for 60 Hz test".

8 Power supply families aspects

A power supply family consists of PSUs with similarities between members.

It is neither economic nor sensible to measure the EMC performance of all members of the
family.
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It is the responsibility of the manufacturer to decide which members of the family should be
tested as being representative of the entire family. This decision shall be justified in the test
report.

See also Annex F.

9 Statistical aspects

The |

imits in this document are set taking measurement uncertainties into account.
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Annex A
(normative)

Guidelines on the classification of PSUs

A.1 General

Because many PSUs are used as part of larger units, referring to different EMC standards, a
classification is necessary. This annex provides some examples of product classification, but

it is the manufacturar's racnancihilitv 6 daotarming thao claccificatinn
Ho-FahtHaettH-es+esp y—to-aeteHhethe-6rassSiieatoh-

OOt

A.2 | Stand alone power supplies

The manufacturer is responsible for all relevant EMC tests to be applied to ¢hese PSUs.| This
category includes, for example:

o

. ench-top PSUs for laboratory or similar use;

n

and alone PSUs for industrial applications;

ug top PSUs with switched mode control;

[ ]
© O

ridustrial battery chargers;
ug top PSUs with no internal high frequency generator;

° °
[e N e]

bmestic battery chargers;

e cpmmunication power systems.

A.3 | Component power supplies
a) Jomponent power supplies considered as equivalent to "stand alone ppwer
supplies” (apparatus)

These PSUs are intended «for sale to an end-user or installer. The manufacturer is
ré@sponsible for all relevant EMC tests to be applied to these PSUs. This category incldides,
fqr example:

—-| PSUs with integrahkmains and/or IT equipment connectors that are sold to the geperal
public for upgrading PCs, for use with printers, etc.;

—| PSUs intended to be used (with the addition of appropriate casing, wiring, et¢.) in
installations where the EMC performance will not be measured by the installer;

—-| a 24\ output PSU, within a safe box, intended for installation;

—| PS8Us for amateur electronics.

This category does not include PSUs sold to the general public or for use in installafions,
where these are spares for repair and have been tested as part of an overall equipment.

b) Component power supplies intended for a professional assembler/installer
This category includes, for example:
— most open card, cased and PCB-mounted PSUs (both plug in and wired);
— rack sub-assembly PSUs which are intended for use only by professional assemblers;
— PSUs sold as spares for repair where this PSU has been tested as part of the final
product by a professional assembler.

Table A.1 gives an overview of the application of EMC standards to PSUs classified in
accordance with Clauses A.2 and A.3.
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Table A.1 — Classification of power supplies and the relevant EMC standards

Power supply

EMC standard

A.2

Stand alone power supplies (apparatus)

IEC 61204-3

A.3

Component power supplies

1) Considered as equivalent to "stand alone power
supplies (apparatus)

2) Intended for a professional installer

IEC 61204-3
IEC 61204-3 used as an aid

IEC 61204-3 may be replaced by an end-product
EMC standard,
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Annex B
(informative)

Commutation notches

2016

The problem of commutation notches exists only for a very small percentage of PSUs,
therefore no measurements or calculations are mandatory. In relevant cases,
manufacturer and the user have to agree the limit of the notches; this annex gives some
common explanations of the problem.

the

The
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High
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Notc
serie
impe

cffect of commutation notches is well-known from line commutated converters of| high

r, especially if connected to voltage sources of high impedance. It is a system
se it is dependent both on the internal line impedance and the converter charaeteri

ared with converters for drives or high power UPS.

at theé source connectors.

Gene
comr
shall

The

hutation notches of up to 40 % are usual. The limits of notches at a public mains s
comply with the limits of the local supply authority.

ffect
stics.

power PSUs within the scope of this document may be designed as linelccommutated
erters. The notch problem is much less severe because of the relatively low power

nes are defined in I[EC 60146-1-1. They can be reduced by commutation impedancks in
5 with the converter source connectors. The impedance needed depends on the internal
Hance of the power source, the input impedance of the PSU'and the limit of the nofches

rally, line commutated PSUs are connected to an* industrial mains supply where

Lipply

calculation of the commutation impedances is well-known and needs no fyrther
information.
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Annex C
(informative)

Calculation and simulation of the input current harmonics

Generally, public mains supplies do not meet the requirements for testing the equipment
against IEC 61000-3-2:2014, Annex A. In those cases, artificial voltage sources are necessary
for the measurement of input current harmonics, the nominal power of which may need to be
considerably higher than the rated power of the PSU because of the high peaks of input
current and the requirement that the limits for harmonic currents shall be met with the PSU

operatiug at-futtrated-toad:

Therg¢fore, the calculation or simulation method related to standard IEC 61000-3-12 is
comrponly used for products of high power with input current >16 A and <75 A perphase.

If thel internal input impedances of the PSU up to the 40th harmonic are knewn, simulation can
be a freasonable solution to evaluate harmonics, even for low power PSUs:

errorg, it is recommended that a batch test is performed for a typical case of a PSU family and

If im}edances are not exactly known, the worst case value is to be"used. To avoid simulation
that fhe results of the measurement are compared with the sipiulation.

In cape of doubt, measurement is preferred.
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Annex D
(informative)

Special considerations for DC/DC converters

General

2016

For some DC/DC converter applications, the definitions used in this document for "residential,
commercial and light industrial environment" or "industrial environment" do not reflect the

actus

D.2

For
syste
may

D.3

High
DC/O

D

\—aa-a~ o

Emission

DC/DC converters with an input voltage <60 V, which are used in @djstributed p
ms and installations in special applications (e.g. telecom stations), theyuse of other
be necessary.

Immunity

br - immunity levels than specified in this document are recommended
C converters and which are:

ipplied by a generator (e.g. cars, ships), in a system with DC motor drives (e.g. fork
ectric cars) or from high voltage converters (€.g: trains, streetcars);
industrial applications where the nominal DC input voltages are higher than 60 V;

power distribution systems in indusirial applications (e.g. power plants, prg
dustry).

The minimum immunity level for this_cltass of DC/DC converters is defined in 7.2, Tables

4! 61

For 4
recof

a) n
v

b) n

7 and 8.

higher degree of immunity on the DC input, the levels of tables D.1, D.2 and D.
nmended for the following input categories:

pminal DC input_voltage <100V if fed from a generator, DC drives system or
bltage converter;

pminal DC’input voltage > 100 V.

ower
imits

for

Hlifts,

cess

2, 3,

B are

high
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Table D.1 — Immunity — DC input power ports — Input category a

-31 =

e test level specified is the RMS value of the unmodulated carrier.

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criteria
Peak line-ground voltage +2 kV
D.1-1 | Fast transients T/T, 5/50 ns 610|(I)EOCE4-4 B
Repetition frequency 100 kHz
TIT, 1,2/50 (8/20) us
D.1-2 Surges Peak line-ground voltage +1 kV 610|(I)EOCE4-5 B
PeaKk line-to-1ne voltage T U5 14Y
Radio- Frequency 0,15 to 80 MHz
DAY | o oes Voltage 10 V| gro0046| *° A
conducted AM (1 kHz) 80 %
a  The test is applicable to DC input ports intended to be connected permanently to cables, longer than 10 n.

Tests

described in Table D.2 are applicable to DC power ports intended to be connécted
permfanently to cables longer than 10 m.

Table D.2 — Immunity — DC input power ports — Input category b

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criterja
Peak line-ground voltage +4 kV
. IEC
D.2-1 | Fast transients TIT, 5/50 NS | 61000-4-4 B
Repetition frequency 100 kHz
T/T, 1,2/50 (8/20) us
. IEC a
D.2-2 Surges Peak line-ground Voltage +2 kV 61000-4-5 B
Peak line-te:line voltage +1 kV
Radio- Frequency 0,15 to 80 MHz
} frequency IEC b
D.2 continuous Voltage 10 V' 161000-4-6 A
conducted AM (1 kHz) 80 %
a |n|some industrial~ehvironments higher limits may be required.
b THe test level'specified is the RMS value of the unmodulated carrier.
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Table D.3 — Immunity — Enclosure port — Input categories a and b

Environmental Test Test Unit Test Remarks | Performance
phenomenon item specification set-up criteria
D.3-1 Radio-frequency Frequency 80 to 1 000 MHz IEC A
electromagnetic . 61000-4-3 a
; Field strength 10 V/m
field b
Amplitude AM 1 kHz 80 %
modulated
D.3-2 Radio-frequency Frequency 1,410 2 GHz
electromagnetic Field st th 3 v/ IEC b
; ield stren m
field ’ 61000-4-3 c A
AMpIltuae o
modulated AM 1 kHz 80 %
D.3-] Radio-frequency Frequency 2t0 2,7 GHz
electromagnetic . IEC b
field Field strength 1 V/m A
; 61000-4-3 c
Amplitude 0
modulated AM 1 kHz 80 %

a  This level does not represent the field emitted by a transceiver in close proximity to the’ PSU.

b The test level specified is the RMS value of the unmodulated carrier.
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Annex E
(informative)

Critical frequency for high frequency power measurement
Calculation of the critical frequency of a PSU

The maximum test frequency for the absorbing clamp measurement, in accordance with
CISPR 16-1 series, is defined, in this document, as the critical measuring frequency of the
PSU.

CISFJR 16-1 series requires that the longest side length of an EUT shall be:

A

I < critical

i C
with ﬂ“critical =
fcritical

C

then jfcritical = Z

ritical =

or fJ ~§ (MHz)

fmea< ure fcritical

wherp
[ i the longest side length of the PSU, in metres;

A1 id the wavelength of the measuring frequency, in metres;
c iqthe speed of light (2.3 x 108 m/s).
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Guidelines on power supply families

General

This annex provides some assistance in judging the test philosophy of power supply families,
but it is the manufacturer who will ultimately decide how many different representative

prodi
A po
be p

The

Choi
mem

F.2

ltems
e tH
e v
e ¢
e ir
o W
e |

[ )
o 3 0 0 @

cts—need-to-be-tested

Emission

that may influence emission are:

e type of enclosure,

bntilation slots,

bnnectors,

put/output filter design,

iring lengths,

yout and type,

round management;

vitching components,

bntrol of the-switching components,
agnetic.eomponents,

fferent sources of the same component,

wer supply family consists of a set of PSUs with similarities between its members? It may
pssible to select one family member that is representative of all the other-membgrs in
respgct of EMC, but usually it would be necessary to test several PSUs.

basis of the testing philosophy, including decisions, conclusions and_a’description qf the
prodiicts covered by the test plan, should be detailed in the test reportcorfile.

e of family members to be tested is clearly dependent on theCsimilarities between family
pbers. Not all input/output combinations need to be tested, _but it would be advisaljle to
test gll different input sections and all different output sections‘at least once.

F.3

Items that may influence the immunity performance are:

H D | H H S a A H
C primncu virouirt vuaru uc0|yll.

Immunity performance

o the type of enclosure,

e ventilation slots,

e connectors,

e input/output filter design,

e magnetic components,

e wiring lengths,
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e layout and type,

e ground management,

e control loops1?,

e printed circuit board design,

e decoupling.

1 The tests specified in IEC 61000-4-3, IEC 61000-4-4 and IEC 61000-4-6 may affect the output regulation.
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Annex G
(informative)

Summary of classification of environments and limits

G.1 Residential, commercial and light industrial environment
Environment encompassed by the generic standard IEC 61000-6-1 and IEC 61000-6-3.
The ofowing T1Ist, althougn nhot comprenensive, dgives an Indication or ITocations 1Tnatl are
incluged:
e rgsidential properties, for example houses, apartments, etc.;
e retail outlets, for example shops, supermarkets, etc.;
e blsiness premises, for example offices, banks, etc.;
e eptablishments of public entertainment, for example cinemas, public bars, dance halls,
elc.;
e optdoor locations, for example petrol stations, car parks, amusement and sports centres,
efc.;
o light-industrial locations, for example workshops, laboratories, service centres, etc.
G.2 | Industrial environment
Environment encompassed by the generic standard IEC 61000-6-2 and IEC 61000-6-4.
Indugtrial locations are in addition characterised by the existence of one or more of the
following examples:
e irdustrial, scientific and medical((ISM) apparatus;
e heavy inductive or capacitive'load are frequently switched;
e h|gh currents and associated magnetic fields.
NOTE| A PSU strictly designed‘for this environment carries the following remark in its documentation:
light

indus
meas

The
insta

Warnlng: This is a product designed for an industrial environment. In a residential, commercial of

res to reduce\interference.

iser, advised by the supplier, is responsible for the electromagnetic compatibility g
led product in his environment.

rial environméent it may cause radio interference. The user may be required to take adequate

f the

G.3

Special applications

This concerns the industrial environment only where equipment with high input current
(> 25 A) is connected to an industrial mains supply, or a private mains supply, and where the
protection distance is > 100 m.

Limits are under consideration.

In these applications, clear warning of the restricted use of the equipment shall be given in

the d

ocumentation supplied with it.
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Examples:

e internal radio interference tolerated by the user and external interference within
acceptable limits (e.g. mains supply independent of public mains supply);
o safety requirements in conflict with EMC requirements in high power installations.

G.4 Special considerations for DC/DC converters

See Annex D.
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Annex H
(normative)

Emission limits

These limits have been copied without alteration, from IEC 61000-6-3, IEC 61000-6-4 and
CISPR 14-1.

Table H.1 — Limits of mains terminal disturbance voltage
(AC input port)

Stand alone power supplies designed for a Stand alone power supplies designed|for
residential, commercial and light-industrial an industrial environmeént
environment
See 3.1.1 See 3.1.2
Frequency Quasi-peak Average Quasi-peak Average
MHz dB(nV) dB(nV) dB(uV) dB(nV)
0,]15t0 0,5 66 to 56 2 56 to 46 2 79 66
g,5to 5 56 46 73 60
to 30 60 50 73 60

a  Limit decreasing linearly with logarithm of frequency.

NOTE For DC input, see Annex D.
Table H.2 — Limits of mains terminal disturbance voltage
(DC input and DC%utput power port)
Stand alone power supplies-designed for a Stand alone power supplies designed|for
residential, commercial andlight-industrial an industrial environment
environment
See 31.1 See 3.1.2
Frequency Quasi-peak Average Quasi-peak Average
MHz dB(nV) dB(nV) dB(nV) dB(nV)
0,15t0 0,5 79 66
g,5t0 5 73 60 Not mandatory Not mandatory
to 30 73 60

Applicable only to¢orts intended for connection to

— allocal DCpower network

— alremote local hnffnry

by connecting cable exceeding a length of 30 m.
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Table H.3 — Limits for electromagnetic radiation/interference power disturbance
(all field strength limits refer to quasi-peak measurements)

Stand alone power supplies designed
for a residential, commercial and light-
industrial environment

Stand alone power supplies designed
for an industrial environment

See 3.1.1 See 3.1.2

Frequency band Quasi-peak Distance Quasi-peak Distance

MHz dB(uV/m) m dB(uV/m) m

30 to 230 30 10 40 10

230 to 1 000 37 10 47 10
Flequency band 2 Peak/Average Distance Peak/Average Distance

GHz dB(uV/m) m dB(uV/m) m

1to3 70/50 3 76/56 3

3to6 74/54 3 80/60 3

Measurements only applicable if internal clock frequencies above 108 MHz are used.

Alter

NOTE|

3D m

3[m

=10 m limits — 10 dB;
=10 m limits + 10 dB.

natives to the 10 m field strength measurement:

Additional guidance on the test method can be found in CISPR 16-2-3.

Table H.4 — Disturbance power limits:for the frequency range 30 MHz to 300 MHj

™

Frequency Quasi-peak Average 2
MHz dB(pW) dB(pW)
30 to 300 45 to 55 35 to 45

=~ Q=

the limit for the measurement\with the average detector is met when using a receiver with quasi
btector, the equipment under jtest may be deemed to meet both limits and the measurement usin
gceiver with an average detector need not be carried out.

peak
j the



https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

-40 - IEC 61204-3:2016 © IEC

Bibliography

2016

IEC Guide 107, Electromagnetic compatibility — Guide to the drafting of electromagnetic
compatibility publications

IEC 60050-131, International Electrotechnical Vocabulary — Part 131: Circuit theory

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC
Prind

IEC ¢
the 4
with

IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11i\Limits — Limitatig

volta
Equif

IEC ¢
Part

for

labor

CEN
Com

1558-1, Safety of power transformers, power suppli€s, ‘reactors and similar produ
1: General requirements and tests
IEC 62040-1, Uninterruptible power systems (UPS)~ Part 1: General and safety requiren
S
ISO/IEC 17025, General requirements fof~the competence of testing and calibr
atories
ELEC Guide 24, Electromagnetic Compatibility (EMC) Standardization for Pr

CISHR 14-1:2005, Electromagnetic compatibility — Requirements for household applia

elect

CISPR 15, Limits and methods of measurement of radio disturbance characteristid

elect

CISHR 22, laformation technology equipment — Radio disturbance characteristics — Limitg

meth

0664-1, Insulation coordination for equipment within low-voltage systems — P&
iples, requirements and tests

1000-1-2, Electromagnetic compatibility (EMC) — Part 1-2: General — Methodolog
chievement of functional safety of electrical and electronic systems including equip
regard to electromagnetic phenomena

e changes, voltage fluctuations and flicker in public low-veltage supply syste
bment with rated current <75 A and subject to conditional connection

nittees concerned with apparatus

ric tools and similarapparatus — Part 1: Emission

rical lighting_and similar equipment

pbds of ' measurement

rt 1:

y for
ment

n of
ms —

cts —

nents

ation

bduct

nces,

s of

5 and



https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51



https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

-42 - IEC 61204-3:2016 © IEC 2016

SOMMAIRE
AVANT-PROP O S ..ottt et e e e e e et e e eanns 45
1 Domaine d’application €t Objet.. ... 47
1.1 Domaine d’appliCation ... ... e 47
1.1.1 Matériel couvert par le présent document ... 47
1.1.2 Exigences complémentaires ..o 47
1.1.3 EXCIUSIONS L 47
1.1.4 Types d’alimentations ..48
1.1.5 Configurations et combinaisons d'alimentations..................ccooi ...48
1. L o = PP % S g ...49
2 Références normatives ... ... D ...49
3 Fermes et définitions ... N ...51
4 Applicabilité des essais aux différentes technologies des alimentations..................... ...55
5 Exigences générales et conditions d’eSSai........cooeuiviiiiiiiiiiiiiie N e ...55
5.1 EXigences générales........ccooviiiiiiiiiiiiee e (e T ...55
5.p Conditions d'€SS@i......oceuiiiiiiiiiiiiiiiiieieee e fe ...55
6 EXigences d'émiSSION ... N ...56
6.1l GENETralites ... S ...56
6.p Phénomeénes a basse fréquence (f' < 9 kHzi(entrée en courant alternatif
Seulement) ... ...56
5.2.1 Encoches de commutation ... ..o 5 i ...56
5.2.2 Harmoniques de courant et interharmoniques ..o, ...56
5.2.3 Fluctuations de tension et papillotement ... .57
6.B Emission conduite & haute frEGUENCE .........oeeiiieiee e .57
5.3.1 GNBIaAlIt S .o T ...57
5.3.2 Emission conduite &haute fréquence pour les accés par I'entrée .............. ...57
5.3.3 Emission conduife'a haute fréquence pour les accés par la sortie en
CoUrant CONtINU ... ...57
6.4 Emission rayonnée a haute fréQUENCE ..........cccveeiiiiiiee e .57
5.4.1 G NI A S . et ...57
5.4.2 Mesurages des perturbations rayonnées............ooooviiiiiiiiiiiiiincineee ...58
5.4.3 Mesurage de la puissance perturbatrice ...........c.coooiiiiiiiii i ...58
5.4.4 Restrictions pour le mesurage de la puissance perturbatrice ..................... ...59
7 EXIQENCES A'IMMUNITE ... e ...60
7./ Criteres de performanCe ... ..o ...60
7.2 Exigences de base de I'immunité, perturbations a haute fréquence....................... 60
7.2.1 LT o T=T = 1] = 60
7.2.2 Niveau d'immunité pour les environnements résidentiels, commerciaux
et de I'NNAUSEIIE [EQEIe ... 61
7.2.3 Niveau d'immunité pour les environnements industriels ...................coceeeinni. 63
8  Aspects relatifs aux familles d'alimentations ... 66
O AspecCts StatistiQUeS ..o 67
10 Aspects relatifs @ 1a SECUNTE ... ..o e 67
I R 5 ¥= T o o Yo Ao = Y= - PP 67
Annexe A (normative) Lignes directrices pour la classification des alimentations ................. 68
A1 LT =T =T L1 =S 68


https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

IEC 61204-3:2016 © IEC 2016 - 43 -

A.2 Alimentations autONOMES ... 68
A.3 AlMentationsS-CoOMPOSANTS ... 68
Annexe B (informative) Encoches de commutation............ccccooiiiiiiiiiii i, 70
Annexe C (informative) Calcul et simulation des harmoniques du courant d'entrée .............. 71
Annexe D (informative) Considérations spéciales pour les convertisseurs courant
CONLINU/COUIANT CONTINU .....oei e e e 72
D.1 GBNEIAlIIES .o 72
D2 EMISSION 1.ttt ettt ettt 72
D.3 M MUNIEE et 72
Annexe E (informative) Fréquence critique pour le mesurage de puissance a haute
LYo U =1 o o S s ... 75
Annexe F (normative) Lignes directrices relatives aux familles d'alimentations ...4...x...... ...76
Ff GENETalites . ovniie i O ...76
Fp EMISSION . .76
F.B Performances d'immunité..............coooiiiiiiinin N ...76
Annexe G (informative) Résumé de la classification des environnements et des limites...|...78
G1 Environnements résidentiels, commerciaux et de I'industrie légére ................... ...78
G|2 Environnement industriel............coooiii i ...78
G|3 Applications Speciales........cooiiiiiiiii e S ...78
Gl4 Considérations spéciales pour les convertisseurs’courant continu/courant
(o701 1] 01U e s S PP .. 79
Anngxe H (normative) Limites d’émission...........c.. i ...80
Bibliggraphie. ... O ...82
Figune 1 — EXEMPIES A ACCES .uivuiniiiiii e i ettt et e et e e e e e enees .52
Figu:|e 2 — Montage d’essai pour le mesurage de la puissance perturbatrice..................... ...59

Tablg¢au 1 — Critéres de preuvedes performances d'une alimentation vis-a-vis des

perturbations €lectromagnetiQUESs .......ooniiiii ...60
Tablg¢au 2 — Immunité — Accés par I'enveloppe — Environnements résidentiels,

commerciaux et de I'indUStrie IEGEIe ... ... ...61
Tablg¢au 3 — Immunité’— Accés par les lignes de signal et de commande —
Environnements«ésidentiels, commerciaux et de I'industrie [égére .............ccocoeiiiiiinnnnn.. ...62
Tablgau 4 — Immunité — Accés par l'entrée et la sortie en courant continu —

Environnements résidentiels, commerciaux et de I'industrie Iégére .............ccccoeiiiiinnnn... ...62
Tablg¢ad 5= Immunité — Accés par I'entrée en courant alternatif — Environnements

résidentiels commerciaux et de 'industrie Iégérp ...63
Tableau 6 — Immunité — Accés par l'enveloppe — Environnement industriel ........................... 64
Tableau 7 — Immunité — Accés par les lignes de signal et de commande —

Environnement iINAUSEIIEl ... 64
Tableau 8 — Immunité — Accés par l'entrée et la sortie en courant continu —

Environnement INAUSTIIE] ... e 65
Tableau 9 — Immunité — Accés par I'entrée en courant alternatif — Environnement

TaLe [0S A =] PP OTP SRR 66
Tableau A.1 — Classification des alimentations et des normes CEM dont elles reléevent ........ 69
Tableau D.1 — Immunité — Acces par I'entrée en courant continu — Catégorie d'entrée a....... 73
Tableau D.2 — Immunité — Accés par I'entrée en courant continu — Catégorie d'entrée b....... 73

Tableau D.3 — Immunité — Acceés par I'enveloppe — Catégories d'entréesaetb .................... 74


https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

- 44 — IEC 61204-3:2016 © IEC 2016

Tableau H.1 — Limites de la tension perturbatrice du réseau de distribution (accés par

I'entrée en courant alternatif) ... ... 80
Tableau H.2 — Limites de la tension perturbatrice du réseau de distribution (accés par
I'entrée en courant continu et la sortie en courant continu) ............cccoviiiiiiiiiiici i, 80
Tableau H.3 — Limites de la puissance perturbatrice des rayonnements/perturbations
électromagnétiques (toutes les limites de champ sont des mesurages quasi-créte)............... 81

Tableau H.4 — Limites de la puissance perturbatrice pour la plage de fréquences
comprise entre 30 MHz et 300 MHz ... e 81



https://iecnorm.com/api/?name=e9b2db43d860eed0edde98116a39ba51

IEC 61204-3:2016 © IEC 2016 - 45—

1)

2)

3)

4)

5)

6)
7)

8)

9)

La

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ALIMENTATIONS A DECOUPAGE BASSE TENSION —
Partie 3: Compatibilité électromagnétique (CEM)

AVANT-PROPOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LNEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans‘es-don|
de| I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publigs des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications, accessibl
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration_est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet trajté \peut participe
organisations internationales, gouvernementales et non gouvernementales, en liaison.avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la nj
du| possible, un accord international sur les sujets étudiés, étant donné_ que-les Comités nationaux dg
intéressés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publicationS; I'TEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faité\par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité internationale, les Comités nationaux de I'l[EC s'engagent, dans tg
mesure possible, a appliquer de fagon transparente les Rublications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en’termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de:conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable (djaucun des services effectués par les organismes de certifi
indépendants.

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

Adcune responsabilité ne doit. étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de I'lEC, pour tout prejudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de| justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication'de I'lEC, ou au crédit qui lui est accordé.

L'qttention est attirée-sur les références normatives citées dans cette publication. L'utilisation de public
référencées est @bligatoire pour une application correcte de la présente publication.

L’gttention estyattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet de_droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevetsiet de ne pas avoir signalé leur existence.
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ormie internationale |IEC 61204-3 a été établie par le sous-comité 22E: Alimenta

tions

stabilisées, du comité d’études 22: Systémes et équipements électroniques de puissance.

L'IEC 61204-3 a le statut d’'une norme de famille de produits.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2011. Cette édition
constitue une révision technique.

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

a) modification du titre avec la suppression des termes "sortie continue" et I'ajout des termes

"a découpage";
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b)
c)
d)
e)
f)

g)

Le telxte de cette norme est issu des documents suivants:
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modifications dans le domaine d’application: 1.1.1 Matériel couvert par le présent
document;

mise a jour des références normatives pour mentionner les derniéres éditions ou les
références datées;

modifications de la formulation et/ou des notes relatives aux exigences du Guide 24 du
CENELEC et du Guide 107 de I'lEC;

révisions des limites relatives aux émissions pour les aligner avec celles des derniéres
versions des références normatives applicables;

révisions des exigences relatives a I'immunité pour les aligner avec celles des derniéres
versions des références normatives applicables:

cprrection d’ordre typographiques.

FDIS Rapport de vote
22E/174/FDIS 22E/176/RVD

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

abou

Cettg publication a été rédigée selon les Directives ISO/IECs Partie 2.

i a I'approbation de ce document.

Les futures normes de cette série porteront dorénavant le nouveau titre général ciﬂ“é Ci-
dessls. Le titre des normes existant déja dans cettedsérie sera mis a jour lors de la prochaine
éditign.

Une |liste de toutes les parties de la série IEC 61204, publiées sous le titre gépéral

Alimégntations basse tension, sortie continue, peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu(de cette publication ne sera pas modifié avant la dafe de
stabilité indiquée sur le site web“de I'lEC sous "http://webstore.iec.ch" dans les données

relatives a la publication recherchée. A cette date, la publication sera

reconduite,
slipprimée,
remplacée par,une édition révisée, ou

amendée.
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ALIMENTATIONS A DECOUPAGE BASSE TENSION —

Partie 3: Compatibilité électromagnétique (CEM)

1 Domaine d’application et objet

1.1 Domaine d’application

1.1.1 Matériel couvert par le présent document

La présente partie de I'lEC 61204 spécifie les exigences de compatibilité électromagné’Eique

(CEM) pour les alimentations a découpage (switch mode power supply — SMPS) alime
par des sources ne dépassant pas 1 000 V en courant alternatif et 1 500 V e€n courant co
fournissant un courant alternatif et/ou continu, a I'’exception de la ou des Sorties de I'ond
alimgntant le réseau en courant alternatif (voir les exclusions en 1.1.3.)

NOTE|1 Par définition, le présent document couvre les convertisseurs courant gontinu/courant continu.

NOTE|2 Les alimentations peuvent fournir des socles (auxiliaires) de prise“de-courant réseau en courant alt
lorsqule ces sorties sont alimentées par le réseau en courant alternatif.

NOTE|3 Les générateurs sonores utilisés dans les applications de téléeommunication sont couverts par le p
docunjent.

tées
ntinu
uleur

Ernatif

résent

composants, telles que définies dans le présent document. Elle couvre les alimentations
destinées a étre utilisées dans ou avecpun appareil de traitement de [I'informjation

étre |[utilisées dans ou avec des appareils de mesurage, de régulation et de laborsg
norm
avec| du matériel médical — normalement couvertes par I''EC 60601-1; les alimenta
destinées a étre utilisées dans ou*avec des appareils audio, vidéo et appareils électroni
analggues — normalement couvertes par I'lEC 60065 et/ou I'lEC 62368-1. Elle cqd
égalgment les équipements )de puissance et de distribution en courant continu e
convertisseurs courant contint/courant continu.

norm|:lement couvertes par I'lEC 60950-1 €t/ou I'l[EC 62368-1; les alimentations desting
u

En I'gdbsence de normey I'utilisation du présent document pour d’autres applications n’es
exclde.

1.1.2 Exigences complémentaires

Des |exigences complémentaires a celles qui sont spécifiées dans le présent docu

Le présent document de produit couvre les alimentations (power supply — PSU) autonon{s et

es a
toire

lement couvertes par I'lEC 61010<7; les alimentations destinées a étre utilisées dans ou

tions
ques
uvre
I les

[ pas

ment

peuvent.étre nécessaires pour

e les alimentations destinées a fonctionner dans des environnements particuliers (par

exemple, en présence de températures extrémes, de poussiéres, d'humidité ou de
vibrations excessives, de gaz inflammables et d'atmosphéres corrosives ou explosives);

les alimentations destinées a étre utilisées dans des véhicules, a bord de navires ou
d’avions ou dans les pays tropicaux;

les alimentations destinées a étre utilisées dans des endroits propices a la pénétration de
I'eau.

NOTE L'attention est attirée sur le fait que, dans certains pays, les autorités imposent des exigences

complémentaires pour des raisons liées a la santé, a I’environnement ou pour des raisons similaires.
1.1.3 Exclusions

Le présent document ne s’applique pas
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e aux groupes convertisseurs;
e aux alimentations sans interruption (ASI) conformément a I'lEC 62040-1;

e aux alimentations couvertes par I'lEC 61558-1 (c'est-a-dire aux alimentations incorporant
des transformateurs de sécurité qui fournissent des sorties TBTS ou TBTP conformément
a I'lEC 60364-4-41) et aux alimentations destinées a étre utilisées avec des produits a
usage domestique ou autres produits de consommation, a I'exception de ceux couverts
par I'lEC 60065 et I'lEC 60950-1 et/ou I'lEC 62368-1;

e aux transformateurs couverts par I'lEC 61558-1;

e aux convertisseurs abaisseurs couverts par I'lEC 60146-1-1;

e apx alimentations et aux convertisseurs destinés a étre utilisés avec des ampopules
alimentées en courant continu, des lampes halogénes ou des lampes LED couvertes par
Ig CISPR 15.

1.1.4 Types d’alimentations
Deux types d’alimentations sont couverts par le présent document:

a) alimentations autonomes (ou produits finaux)
Alimentations qui sont destinées a fonctionner individuellement:

A présente partie de I'lEC 61204 s'applique aux alimentations congues pour un emploi
rect et vendues sur le marché en tant qu'appareils autonomes.

L
d
b) alimentations-composants
Elles peuvent étre réparties selon les deux catégaries suivantes:
1

) alimentations-composants considérées comme équivalentes a des alimentations
autonomes (appareil)

La présente partie de I'IEC 61204~s’'applique a cette catégorie d'alimentations-
composants. Pour ce qui concerne les exigences CEM, ces alimentations |sont
considérées comme des apparejls. C'est le cas, par exemple, des alimentdtions
destinées a étre utilisées dans.des installations ou a étre vendues au public, dans les
cas ou aucun essai CEM)supplémentaire n'est prévu. Cela n'inclut pas les
alimentations vendues camme piéces de rechange qui ont été soumises a I'gssai
comme parties intégrantes d'un équipement global.

2) alimentations-composants destinées a un installateur professionnel

La présente partie de I'lEC 61204 s'applique a cette catégorie d'alimentafions,
uniquement cen’ tant qu’aide a la spécification des exigences CEM applicables
permettantiderespecter différentes normes pour produit final.

Ces alimentations sont destinées a étre incorporées en tant que composants dans un
produit Jfinal par un installateur professionnel. Elles peuvent étre vendues & un
installateur professionnel ou mises sur le marché pour l'utilisation et la distribution
spécialisées. Des essais CEM supplémentaires sont censés étre réalisés| sur
énsemble

1.1.5 Configurations et combinaisons d'alimentations
1.1.51 Alimentations modulaires

Une alimentation, synchronisée ou non, avec un circuit ou module primaire unique et des
modules de sortie séparés formant une seule unité, satisfait aux exigences définies dans le
présent document en tant qu'alimentation de type composant seul ou appareil.

1.1.5.2 Systémes d'alimentations

Un systéme facile a déplacer contenant plusieurs alimentations en paralléle, en série ou
combinées, avec une seule connexion d'entrée satisfait aux exigences définies dans le
présent document en tant qu'alimentation de type composant seul ou appareil. Il est de la
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responsabilité d'un fabricant de systémes de s'assurer de la conformité CEM au présent
document ou a une norme CEM spécifique de produit final.

1.1.5.3 Installations d'alimentations

Lorsque plusieurs alimentations sont utilisées dans une installation et sont alimentées par un
réseau distribué a courant alternatif ou a courant continu, il s'agit d'une installation de
puissance. Ce type de dispositif n'est pas facile a déplacer. Chaque alimentation individuelle
satisfait au présent document, le fabricant en est responsable et il fournit aussi les
informations pour une installation correcte de son produit. Les performances CEM de
I'installation finale sont sous la responsabilité de I'installateur professionnel.

1.1.5.4 Alimentations distribuées

Il s'dggit d'une installation de puissance dans laquelle Il'alimentation d'entréé~en coprant
altermpatif ou en courant continu est distribuée a des unités individuelles de-conversign de
puisdance ou a des modules qui sont placés a proximité des circuits a alimenter. Le prg¢sent
document s'applique aux produits individuels. Les performances CEM de ‘llinstallation qu du
systgme global(e) sont sous la responsabilité de I'installateur professionnel.

1.1.55 Alimentations en paralléle ou en série

Lorsque des alimentations sont vendues pour étre montéesS/en paralléle ou en série| leur
documentation doit inclure une information relative aux performances CEM attendues poyr de
telleq dispositions.

1.2 | Objet

L'objet de la présente partie de I'lEC 61204 “est de définir les limites et les méthodes
d’esqai CEM pour les alimentations. Elle~inclut d'une part les limites des émissions
électfomagnétiques qui peuvent causer ‘des perturbations avec d'autres équipe}ents

électfoniques (par exemple, les réceptetrs radio, les appareils de mesure et les ordinatpurs)
et, d'autre part, les limites de l'immunité électromagnétique a lI'égard des perturbations
condpites et rayonnées, continues.g€btransitoires, y compris les décharges électrostatiqugs.

La présente partie de I''lEC61204 définit les exigences minimales de compatibilité
électfomagnétique pour les alimentations.

Pour|satisfaire a la présente partie de I''EC 61204, aucun essai CEM complémentaire [n'est
exigg ni nécessaire ‘au-dela de ceux énonceés ici.

2 Références normatives

Les decUments suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des i S ; 5Te 5T, St citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 60050-121, Vocabulaire Electrotechnique International — Partie 121: Electromagnétisme

IEC 60050-151, Vocabulaire Electrotechnique International — Partie 151: Dispositifs
électriques et magnétiques

IEC 60050-161, Vocabulaire Electrotechnique International — Partie 161: Compatibilité
électromagnétique

IEC 60050-551, Vocabulaire Electrotechnique International — Partie 551: Electronique de
puissance
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IEC 60065, Appareils audio, vidéo et appareils électroniques analogues — Exigences de
sécurité

IEC 60146-1-1, Convertisseurs a semiconducteurs — Exigences générales et convertisseurs
commutés par le réseau — Partie 1-1: Spécification des exigences de base

IEC 60601-1, Appareils électromédicaux — Partie 1: Exigences générales pour la sécurité de
base et les performances essentielles

IEC 60950-1, Matériels de traitement de l'information — Sécurité — Partie 1. Exigences
géné 2los

IEC 61000-3-2:2014, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites)=Limites
pour|les émissions de courant harmonique (courant appelé par les appareils~< 16 A par
phasg)

IEC $1000-3-3, Compatibilité électromagnétique (CEM) — Partie 3-3: Limites — Limitation des
variafions de tension, des fluctuations de tension et du papillotement dans les réseaux pyblics
d'alimentation basse tension, pour les matériels ayant un courant assigné < 16 A par phase et
non g$oumis a un raccordement conditionnel

IEC 61000-3-12, Compatibilité électromagnétique (CEM) — Partie 3-12: Limites — Limites|pour
les gourants harmoniques produits par les appareils connectés aux réseaux publics Hasse
tensipn ayant un courant appelé > 16 A et <75 A par phase

IEC $1000-4-2, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'essai et de
mesyre — Essai d'immunité aux décharges élecfrostatiques

IEC $1000-4-3, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'essai et de
mesyre — Essai d'immunité aux champs électromagnétiques rayonnés aux fréqugnces
radioglectriques

IEC 61000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'essai et de
mesyre — Essais d'immunité,aux transitoires électriques rapides en salves

IEC §1000-4-5, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai et de
mesyre — Essai d'immunité aux ondes de choc

IEC $1000-4-6,-Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai et de
mesyre — Immunité aux perturbations conduites, induites par les champs radioélectriques

IEC 61000-4-8, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d'essai pt de
mesyre.< Essai d'immunité au champ magnétique a la fréquence du réseau

IEC 61000-4-11, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques d'essai et
de mesure — Essais d'immunité aux creux de tension, coupures bréves et variations de
tension

IEC 61000-6-1, Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques —
Immunité pour les environnements résidentiels, commerciaux et de l'industrie légére

IEC 61000-6-2, Compatibilité électromagnétique (CEM) — Partie 6-2: Normes génériques —
Immunité pour les environnements industriels

IEC 61000-6-3, Compatibilité électromagnétique (CEM) — Partie 6-3: Normes génériques —
Norme sur I'émission pour les environnements résidentiels, commerciaux et de l'industrie
légére
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IEC 61000-6-4, Compatibilité électromagnétique (CEM) — Partie 6-4: Normes génériques —

Norme sur I'émission pour les environnements industriels

IEC 61010-1, Regles de sécurité pour appareils électriques de mesurage, de régulation et de

laboratoire — Partie 1: Exigences générales

IEC 62368-1, Equipements des technologies de I'audio/vidéo, de linformation et de la

communication — Partie 1: Exigences de sécurité

CISPR 11, Appareils industriels, scientifiques et médicaux — Caractéristiques de perturbations

radlonlar\fr:quao | imites et méthodes de-mestLire

CISHR 16-1 (toutes les parties), Spécification des méthodes et des appareils de mestrg
rbations radioélectriques et de I'immunité aux perturbations radioélectriques, — Par
reils de mesure des perturbations radioélectriques et de I'immunité aux“perturba
2lectriques

R 16-1-2:2014, Spécification des méthodes et des appareils de mesure
rbations radioélectriques et de I'immunité aux perturbations radioglectriques — Partig
reils de mesure des perturbations radioélectriques et de llimmunité aux perturba
dlectriques — Dispositifs de couplage pour la mesure des perturbations conduites

R 16-1-3, Spécification des méthodes et des appareils de mesure des perturba
dlectriques et de I'immunité aux perturbations raditélectriques — Partie 1-3: Appare
mesyre des perturbations radioélectriques et de I'immunité aux perturbations radioélectr
— Mafériels auxiliaires — Puissance perturbatrice

CISPAR 16-2-1:2014, Spécification des méthodes et des appareils de mesure
perturbations radioélectriques et de I'immunite aux perturbations radioélectriques — Partie
Méthpdes de mesure des perturbationss et de l'immunité — Mesures des perturbd
condyites

CISPR 16-2-2, Spécification des méethodes et des appareils de mesure des perturba
radioglectriques et de I'immunité aux perturbations radioélectriques — Partie 2-2: Méthods
mesyre des perturbations et de I'immunité — Mesure de la puissance perturbatrice

CISPR 16-2-3 Spécifieation des méthodes et des appareils de mesure des perturba
radioglectriques et de;fimmunité aux perturbations radioélectriques — Partie 2-3: Méthodg
mesyre des perturbations et de I''mmunité — Mesures des perturbations rayonnées

3 Termes: et définitions

b des
tie 1:
tions

des
1-2:
tions

tions
Is de
ques

des
2-1:
tions

tions
bs de

tions
bs de

Pour| les” besoins du présent document, les termes et les définitions de I'lEC 60050

121,

I''EC 60050-151, I'lEC 60050-161, IEC 60050-551 et I'lEC 60146-1-1, ainsi que les suiv
s'appliquent.

ants,

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 |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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3.1
environnement

3.1.1
environnement résidentiel, commercial et de I'industrie légére
environnement couvert par la norme générique IEC 61000-6-3

Note 1 a I'article: Une indication relative aux lieux inclus dans cet environnement est donnée dans I’Annexe G.

3.1.2
environnement industriel
envirpnnement couvert par la norme generique IEC 61000-6-4

Note 1 a I'article: Une indication relative aux lieux inclus dans cet environnement est donnée dans I'Annéexe |G.

3.2
distance de protection
distahce au-dela de laquelle le niveau d’interférence d’un appareil électrénique ou électrique
ne dpit pas altérer le fonctionnement d'un autre équipement électronigue ou électrique, tel
que dles récepteurs de radiodiffusion et de télévision

3.3
systéme d'alimentations décentralisées
systgdme de convertisseurs de puissance localisés alimenté a partir d'un bus de puisgsance
distripuée

3.4
accé'ls
interflace particuliére d'un produit avec I'environnement électromagnétique extérieur

Note 1 a l'article: Des exemples d’accés sont donnés dans la Figure 1.

Acces par I'enveloppe

Accés par l'entrée | T2 . 1 ____ Acces par la sortie en
en gourant alternatif courant continu

Acpés par l'entréee ¢ | . i
en|courant continu Alimentation

Acces par les lignegs
de signal/de commande

IEC

Figure 1 — Exemples d’acceés

3.41

acces par I’enveloppe

frontiere physique de [Il'alimentation a travers laquelle ou sur laquelle les champs
électromagnétiques peuvent rayonner ou se heurter

3.4.2

acces par le signal

point de connexion d'entrée ou de sortie d'un signal a bas niveau fournissant une information
de diagnostic ou de commande

3.4.3
acceés par I’entrée en courant continu
point de connexion d'une source continue externe d'alimentation
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3.44
acces par la sortie en courant continu
point de connexion externe de la sortie de la tension continue générée

3.4.5
acces par I’entrée en courant alternatif
point de connexion d'une source alternative externe d'alimentation

3.5

alimentation
dispositif électrique ou électronique qui transforme I'énergie d'une source appliguée a son
entrde en une énergie générée sur sortie simple ou multiple

3.5.1
aliméntation-composant
alimgntation modulaire
soustensemble
assefnblage de dispositifs électriques et/ou électroniques destiné a générér ou a modifier de
I'énefgie

Note 1 a larticle: L’alimentation-composant est congue pour étre incorperée’ dans un produit final par un
installpteur professionnel. Elle n'est pas congue pour fonctionner individuellement.

3.5.2
alimeéntation autonome
alimgntation destinée a un emploi direct en laboratoir€, ‘en atelier et dans d'autres lieux

Note 1 a l'article: C'est un produit final, complétement enfermé dans un boftier qui protége contre les décharges
électrgstatiques et évite a I'utilisateur le risque de contacts dangereux avec des parties accessibles. C¢ type
d'alimgntation comprend les alimentations de table a, sartie fixe ou réglable, les alimentations intégrées dans la
fiche gecteur et les alimentations individuelles pour montage sur panneau.

3.5.3
alimeéntation de table
alimgntation destinée aux laboratoires et aux utilisations similaires

Note 1 a l'article: C'est une alimentation autonome, parfois équipée de dispositifs de commande et de mesufe.

3.5.
alimeéntation sur circuit imprimé

alimgntation sans chassis

cartel de circuit imprimé dépourvue de fixation métallique de montage

Note 1 a I'article:./ C'est une alimentation-composant destinée a un installateur.

3.5.5
alimentation a chassis ouvert
alimentation utilisant généralement une carte de circuit imprimé montée sur une ossature
métallique pour fixation au chassis de I'équipement d'un installateur professionnel

Note 1 a l'article: Cette ossature permet un transfert thermique pour le refroidissement des semiconducteurs de
puissance. Occasionnellement, un capot peut étre installé pour des raisons de sécurité et/ou pour réduire le risque
d'interférence par rayonnement.

3.5.6
alimentation a carte enfichable
alimentation destinée a étre enfichée dans un sous-ensemble

Note 1 a l'article: Elle peut se présenter sous forme de circuit imprimé, avec chassis ouvert ou capoté. Une
alimentation a carte enfichable est généralement destinée a un installateur professionnel.
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3.5.7

alimentation enfermée

alimentation capotée

alimentation complétement enfermée, capotée ou en coffret

Note 1 a l'article: La conception utilise I'’enveloppe comme dissipateur de la chaleur ou emploie une ventilation
forcée par ventilateur.

3.5.8
alimentation intégrée dans la fiche secteur
alimentation contenue dans un boitier s'enfichant directement dans une prise secteur

3.5.91

aliméntation sans interruption
ASI
alimgntation destinée a servir de source d'énergie de secours en cas de coupure.du sectg¢ur

Note 1 a l'article: Ce type de produit est normalement un appareil individuel.

3.6
produit final
module complet qui est congu pour étre autonome, utilisable par un utilisateur final en offrant
directement la fonction pour l'utilisateur final

Note 1 a l'article: 1l est destiné a étre mis sur le marché et/ou a étre utilisé dans un service soit en tant que seul
élémept, soit en tant que partie d'un systéeme ou d'une alimentation {installation).

3.7
systéme
ensemble localisé de produits interconnectés facile a déplacer

Note 1 a l'article: Par exemple, un ordinateur avec souris, clavier, imprimante et moniteur ou un ensemble hi-fi
avec TV et magnétoscope.

3.8
installation
ensemble de produits interconnectés difficile a déplacer

Note 1 a I'article: Par exemple, une usine de transformation ou une centrale électrique.

3.9
installateur professionnel
persgnne ou organisme techniguement compétent capable d'assembler/installer correctement
des gomposants et des sous-ensembles dans un produit final, ou des produits finaux damps un
syst§me ow-~dans une installation et procédant a cet assemblage/installation en respectant
complétement les exigences légales et techniques qui concernent les produits finauX, les
systgmes’ou les installations

3.10
pleine charge assignée
puissance maximale continue ou puissance moyenne indiquée sur I'alimentation

3.11
alimentation réseau

3.11.1
réseau électrique industriel
source d'énergie électrique destinée seulement a la consommation industrielle
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3.11.2

réseau électrique privé

source d'énergie électrique locale qui n'est pas directement raccordée au réseau électrique
public (par exemple, générateur ou ASI)

3.11.3

réseau électrique public

source d'énergie électrique fournie pour une utilisation publique courante en environnements
domestiques, commerciaux ou de l'industrie légére

3.12

fréquence critique d'une alimentation
fréguence dont la longueur d'onde est égale a quatre fois la longueur du plus long co{é de
['alimentation

3.13
tension résiduelle
<crelix de tension> valeur minimale de la tension efficace enregistréerpendant un creyx de
tensipn ou une coupure bréve

Note 1 a l'article: La tension résiduelle peut étre exprimée sous la forme“d’'une valeur en volts, oy d'un
pourcg¢ntage ou par unité dont la valeur est relative a la tension de référence.

3.14
essaj de type
essa| de conformité effectué sur une ou plusieurs entit€s'représentatives de la production

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

4 Applicabilité des essais aux différentes technologies des alimentations

Des préconisations sur ce point sont. données dans I’Annexe A.

5 Exigences générales-ét-.conditions d’essai

5.1 Exigences générales

Le fgbricant d'alimentfations a la responsabilité de fournir pour ses produits les informdtions
relatives aux performances CEM, aux domaines d'application et aux environnements prévus
ainsi|que les lignes directrices pour l'installation.

5.2 Conditions d'essai

irstalation—et—de—eéblage
recommandées par le fabricant. Aucune autre connexion que celles spécifiées par le fabricant
n'est établie.

L S daivant At ££ ETRP- 0 TP~ ¢ S | mateiatiana  A'
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La configuration, I'orientation et les conditions des essais électriques de I'alimentation doivent
étre représentatives des conditions les plus défavorables de son utilisation. Si elles ne le sont
pas, tous les mesurages doivent étre effectués a la tension d'entrée nominale assignée, a
pleine charge assignée et a une température ambiante comprise entre 15 °C et 35 °C.
L'alimentation doit étre a sa température normale de fonctionnement.

La charge est censée ne générer aucune perturbation électromagnétique. Les charges
résistives peuvent étre refroidies par un ventilateur ou par un fluide.

Tous les essais spécifiés dans le présent document sont exclusivement des essais de type.
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Une alimentation est réputée satisfaire aux exigences spécifiées dans le présent document si
elle satisfait aux exigences fonctionnelles et de performance définies en appliquant les
méthodes d’essai spécifiées dans le présent document.

Des précautions doivent étre prises vis-a-vis d'un équipement en essai (equipment under test
— EUT) devenant dangereux ou peu sir lors des essais d'immunité spécifiés dans le présent
document.

6 Exigences d'émission

6.1 Generalites

Si la|disposition des cables de l'application est connue, elle doit étre utilisée. Si €lle"ne| I'est
pas, |elle doit étre choisie conformément a 6.3 et 6.4. La disposition des cables mige en
ceuvile durant I'essai doit étre indiquée dans la documentation.

6.2 | Phénoménes a basse fréquence (f <9 kHz; entrée en courant alternatif seulement)

6.2.1 Encoches de commutation

Seulés les alimentations avec commutation du courant primaire sont concernées pgr ce
paragraphe. Les alimentations de forte puissance congues comme des convertisgseurs
commutés par le réseau peuvent créer des encoches si ellés 'sont connectées a une soufce a
haut¢ impédance. Les mesurages ou calculs ne sont pas obligatoires. Des informations eft des
recommandations sont fournies dans I'Annexe B.

6.2.2 Harmoniques de courant et interharmohniques

Les Elimites pour les alimentations connectées’ au réseau électrique public et absorbant un
courgnt assigné d'entrée jusqu'a 16 A sontvindiquées dans I'lEC 61000-3-2. Ces exiggnces
sont ppplicables aux appareils et aux composants considérés comme couverts par le domaine
d'appglication de I'lEC 61000-3-2.

NOTE| Les limites pour les courants hatmoniques produits par les appareils connectés aux réseaux publics |basse
tensiop ayant un courant appelé > 16-A-ét < 75 A par phase sont données dans I'lEC 61000-3-12.

Les mesurages d'harmoniques sont dépendants de la source de tension, particulierement
dans|le cas des alimentations. Dans de nombreux cas, I'emploi du réseau électrique gublic
dans|ce but peut nepas étre approprié.

Par donséquent) une des méthodes suivantes doit étre utilisée.

a) Utilisation du réseau électrique public, conformément a la norme associée IEC 61000-3-2
ou IEC61000-3-12:

—L_les limites des harmoniques de la source de tension doivent étre satisfaites pemdant
gue l'alimentation fonctionne a pleine charge assignée.

b) Utilisation d'une source fictive, conformément a la norme associée IEC 61000-3-2 ou
IEC 61000-3-12.

¢) Calcul ou simulation, conformément a la norme associée IEC 61000-3-12:
— utilisation de la source de tension comme une onde sinusoidale parfaite;
— notification du pire cas pour l'impédance interne de I'alimentation dans la plage de
fréquences allant de la fréquence de la source jusqu’a la 40'*™€ harmonique.

Pour les recommandations, voir ’Annexe C. Les phénoménes interharmoniques susceptibles
de se produire dans des conditions particuliéeres de la charge ne peuvent pas étre pris en
compte dans le présent document; cet aspect systéme est sous la responsabilité de
l'utilisateur et/ou de l'installateur.
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6.2.3 Fluctuations de tension et papillotement

Les limites pour les alimentations connectées au réseau électrique public et absorbant un
courant assigné d'entrée jusqu'a 16 A sont indiquées dans I'lEC 61000-3-3. Ces exigences
sont applicables aux appareils et aux composants considérés comme couverts par le domaine
d'application de I'lEC 61000-3-3, mais ne sont pas obligatoires pour les alimentations utilisées
dans les pays ou il n'y a pas de réglementation exigeant la limitation des fluctuations et du

papil

lotement de la tension.

Pour les alimentations, seuls les mesurages ou les calculs de d,,, (variation relative
maximale de la tension) sont nécessaires.

Il es{ recommandé de mesurer I'amplitude et la durée du courant d'appel et de calcu
valelr efficace de la premiére période qui suit la mise en marche. Beaucoup d'alimenta

ont U

Les
varia

responsabilité de I'utilisateur et/ou de l'installateur.

NOTE
électri

6.3
6.3.1

Le rdseau fictif d’alimentation (AMN - artificial mains network) exigé est défini en 4.3
CISPR 16-1-2:2014.

Les |mesurages doivent étre réalisésticonformément a la méthode définie dan
CISPR 16-21.
La d|sposition de I'équipement.en~essai (EUT) et son raccordement au réseau AMN

définjs en 7.4.1 de la CISPR 16-2-1:2014.

CIS

6.3.2

Pour

Pourl

6.3.3

Pour

6.4

6.4.1

max-

fluctuations du courant d'entrée d'une alimentation peuvent étre “causées par
fion dans le temps de la charge de l'alimentation. Cet aspect. 'systéme est so

Les limites pour les fluctuations de tension et le papillotement des(alimentations connectées au 1
que public et absorbant un courant assigné d’entrée < 75 A sont données dans I'lEC 61000-3-11.

Emission conduite a haute fréquence

Généralités

R 22 pour les applications ATI.

Emission conduite a haute fréquence pour les accés par I’entrée

les acces par I'entrée en courant alternatif, voir le Tableau H.1.

er la
tions

n courant d'appel de durée inférieure a 10 ms, ce qui signifie que les courants d'appel
élevds sont encore au-dessous de la limite 4

une
s la

éseau

de la

sont

D’aufres publications du ‘CISPR fournissent des détails supplémentaires sur les essais relatifs
a ceftains équipements en essai, comme la CISPR 11 pour les applications ISM

et la

Emission conduite a haute fréquence pour les accés par la sortie en courant

continu

les accés par la sortie en courant continu, voir le Tableau H.2.

Emission rayonnée a haute fréquence

Généralités

Les mesurages doivent étre réalisés conformément a la méthode de référence définie dans la
CISPR 16-2-3.
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NOTE La méthode de mesure de la CISPR 16-2-2 est une variante qui ne s'applique qu'a la bande de fréquences
comprise entre 30 MHz et 300 MHz. Les limites sont indiquées dans le Tableau H.3.

6.4.2 Mesurages des perturbations rayonnées

Les essais de perturbations rayonnées doivent é&tre réalisés conformément a
la CISPR 16-2-3.

Les cables de la charge dont la longueur n'est pas indiquée doivent étre disposés
horizontalement, étre a égale distance les uns des autres et doivent avoir une longueur
de 1 m.

Le ckble d'alimentation est placé horizontalement a 1 m, puis verticalement a 0,8 m-vgrs le
sol, ¢u il est raccordé a la source d'énergie. Les cables ne sont pas blindés, a_maing que
I'alimentation ne soit fournie avec un cable blindé.

Toutg autre disposition doit étre justifiée et expliquée dans la documentation’.

La d{stance entre I'antenne et I'alimentation doit étre de 10 m si lesclimites du Tableayi H.3
sont pppliquées.

Peut|étre mesurée a une distance de 3 m, en augmentant les Jimites de 10 dB.
Peut|étre mesurée a une distance de 30 m, en réduisant l€s) limites de 10 dB.

6.4.3 Mesurage de la puissance perturbatrice

Le récepteur de mesure doit comporter un détecteur de quasi-créte et doit étre conforme aux
exiggnces de la CISPR 16-2-2. La pinceCabsorbante doit étre congue et étalohnée
confgrmément a la CISPR 16-1-3.

NOTE| Généralement, les pinces se référent ausmesurage d'un champ rayonné a 10 m.

Pour(le montage et la procédure_de-mesure, voir la Figure 2.

L'alimentation et le cable a_soumettre aux essais doivent étre placés sur un supporf non
métallique de 0,8 m de hauteur et a au moins 0,8 m de tous les autres objets métalliques

Le céable en essai €sttendu sur une longueur d’au moins 5 m sur un support non métallique
permlettant de déplacer la pince absorbante le long du cable en essai. La pince doit| étre
placde dans ladbonne orientation autour du céble (le capteur de courant c6té alimentation|).

Tous| lesautres cébles sont soit déconnectés (si cela n'empéche pas le fonctionnement
corrgctlde I'équipement sans les cables), soit équipés de tubes en ferrite absorbante (pirrces)

é pr vimitd da I'aliman
xHte-ae—+—arHheh

tation
tatHOH-

Chaque cable de l'alimentation doit étre tour a tour soumis a I’essai. Les cables dont la
longueur est supérieure a 5 m sont soumis a I'essai selon la méthode décrite ci-dessus
avec 5 m de cable pour le montage d'essai. La disposition de la partie du cable en exces
n’est pas critique.

Les cables qui, en application normale, sont d'une longueur inférieure a 5 m sont soumis a
I’essai comme suit:

Les cables dont la longueur est:

e <0,25m ne sont pas mesurés du tout;

o <y sont rallongés pour égaler s;
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