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National foreword

This British Standard is the UK implementation of

: . Itis identical to
: . It supersedes
: , whichwi—l—l—bel withdrawn-es

1 December 2013,

The UK participation in its preparation was entrusted to Technical
Committee PEL/96,Small transformers.

Alist of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

bl BT St L2030
ISBN 978-0-580-72885 387810'580'83494'3

ICS 29.180; 33.100.01

Compliance with a British Standard cannot confer immunity
fromlegal obligations.

This British Standard was published under the authority of the

Standards Policy and Strateﬁ Committee on

Amendments_ issued since publication
Amd.Ne. Date Text affected
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English ver—s-l-ea-

This European Standard was approved by CENELEC on 2010-12-019079512511. CENELEC members are bound to comply with the
CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard
without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the Central
i or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the i
has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the Nether lands, Norway,

Poland, Portugal, _ Romania, - Slovakia, Slovenia, Spain, Sweden, Switzerland, - and the United
Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europdisches Komitee fiir Elektrotechnische Normung

CEN"CENELEC Management Centre: AvenueMarnix17Ruedelascience23, B-10001040 Brussels

© 20102020 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC membersMembers.
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The text of document 96/358/EDISO6J465/EDIS, future edition 28 of IEC 62041, prepared by IEC/TC 96

"Transformers, reactors, power supply units, and combinations thereof" was submitted to the IEC-CENELEC

parallel vote and wasapproved by CENELEC as EN-EC62041:on2010.-12-01ENVIEC'62041:2020.

The following dates are fixed:

o latest date by which the ENdocument has to be

implemented at national level by publication of an identical

national standard or by endorsement (dop) 2011-09-012020709°11

¢ latest date by which the national standards conflicting

with the ENdocument have to be withdrawn (dow) 2013-12-01 70225128
AnnexZA has beenadded by CENELEC.
This document supersedes EN 62041:2010 and all of its amendments and corrigenda (if any).

Endorsement notice

The text of the International Standard 1EC62041: 2010IECY62041:32017was approved by CENELEC as a

European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
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IEC 60065 NOTE Harmonized as EN 60065

IEC 60601-1 NOTE Harmonized as EN 60601-1

IEC 60950-1 NOTE Harmonized as EN 60950-1

IEC 61000-4-20:2010 NOTE Harmonized as EN 61000-4-20:2010 (not modified)
IEC 61010-1 NOTE Harmonized as EN 61010-1

IEC 61204-3 NOTE Harmonized as EN 61204-3:

IEC 61347 [[Series) NOTE Harmonized as EN 613471 [([Series)

IEC 62040-2 (Series) NOTE Harmonized as EN 62040-2 (Series)

CISPR 11 NOTE Harmonized as EN 55011
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Annex ZA
(normative)

Normative references to international publications with their
corresponding European publications

The following referenceddocuments are M the a-ppl-x-eat—xe_

of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE i WhenINHEre an mt-er—nat—ieﬁa-l—pu-bl-}eat—_ has been modified by common modifications, indicated by

(mod), the relevant EN/HD applies.

Publication Year Title EN/HD Year

IEC 60050-161 - International Electrotechnical Vocabulary. Chapter 161: - -
Electromagnetic compatibility

IEC 61000-3-2 - Electromagnetic compatibility (EMC) - Part 3-2: LimitsEN [E€ 61000-3-2 -

- Limits for harmonic current emissions (equipment
input current < 16 A per phase)

Electromagnetic compatibility (EMC) - Part 3-3: Limits -EN 61000-3-3 -
Limitation of voltage changes, voltage fluctuations and

flicker in public low-voltage supply systems, for

equipment with rated current é-; 16 A per phase and

not subject to conditional connection

Electromagnetic compatibility (EMC) - Part 3-11:EN.61000-3-11 -
Limits - Limitation of voltage changes, voltage

fluctuations and flicker in public low-voltage supply

systems - Equipment with rated current <75 A and

subject to conditional connection

IEC 61000-3-12 - Electromagnetic compatibility (EMC) - Part 3-12: LimitsEN 61000-3-12 -
- Limits for harmonic currents produced by equipment

connected to public low-voltage systems with input

current >16 A and <&I€; 75 A per phase

Electromagnetic compatibility (EMC) - Part4-2: TestingEN 61000-4-2 -
and measurement techniques - Electrostatic discharge

immunity test

IEC 61000-4-3 - Electromagnetic compatibility (EMC) - Part 4-3: TestingEN-61000-4-3- -
and measurement techniques - Radiated, radio-

frequency, electromagnetic field immunity test

Electromagnetic compatibility (EMC) - Part4-4: TestingEN 61000-4-4 -
and measurement techniques - Electrical fast

transient/burst immunity test

IEC 61000-3-3

IEC 61000-3-11

IEC 61000-4-2

IEC 61000-4-4
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Publication Year Title EN/HD Year
IEC 61000-4-5 - Electromagnetic compatibility (EMC) - Part 4-5:EN 61000-4-5 -
Testing and measurement techniques - Surge

immunity test
Electromagnetic compatibility (EMC) - Part 4-6:EN 61000-4-6 -
Testing and measurement techniques - Immunity

to conducted disturbances, induced by radio-

frequency fields

Electromagnetic compatibility (EMC) - Part 4-11:EN 61000-4-11 -
Testing and measurement techniques - Voltage

dips, short interruptions and voltage variations

immunity tests

IEC 61000-4-6

IEC 61000-4-11

IEC 61000-6-3

Electromagnetic compatibility (EMC) - Part 6-3:EN 61000-6-3 -

Generic standards - Emission standard for

residential, commercial and light-industrial

environments

Electromagnetic compatibility (EMC) -- Part 6-4:EN 61000-6-4 -

Generic standards - Emission standard for

industrial environments

IEC 61558 Sen-es- Safety of power transformers, power supplies,EN.61558 Serjes
reactors and similar products series

CISPR 14-1 20052016 Electromagnetic compatibility - Requirements forEN 55014-1 ﬁ

2004-

IEC 61000-6-4

household appliances, electric tools and similar
apparatus - Part 1: Emission
CISPR16-1-2 20032015 Specification for radio disturbance and immunity EN-55016-1-2-

CISPR 16-1-1 measuring apparatus and methods - Part 1-2:
Radio disturbance and immunity measuring

apparatus - Ancillary equipment-Conducted—

CISPR 16--2.1 20082014 Specification for radio disturbance and immunity EN-55016-2-1 2000

CISPR 16-1-2 measuring apparatus and methods - Pa 2-1:EN 55016-1-2 2014

disturbance measurements

CISPR 16.2.3 ) e . . iy EN_55016.2.3
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Full document details: BS EN IEC 62041:2020

Publication Year Title EN/HD Year
CISPR 16-1-4 2010 Specification for radio disturbance andEN 55016-1-4 2010
immunity  measuring apparatus  and
methods - Part 1-4: Radio disturbance and
immunity measuring apparatus - Antennas
and test sites for radiated disturbance

measurements
CISPR 16-2-1 2014 Specification for radio disturbance andEN 55016-2-1 2014
immunity measuring  apparatus and
methods - Part 2-1: Methods of
measurement of disturbances and
immunity -  Conducted  disturbance
measurements
CISPR 16-2-3 2016 Specification for radio disturbance andEN 55016-2-3 2017
immunity measuring  apparatus and
methods - Part 2-3: Methods of
measurement of disturbances and
immunity - Radiated disturbance
measurements
CISPR 16-4-2 - Specification for radio disturbance andEN 55016-4-2 -
immunity measuring  apparatus and
methods - Part 4-2: Uncertainties, statistics
and limit modelling - Measurement
instrumentation uncertainty
CISPR 32 2015 Electromagnetic compatibility of EN 55032 2015
multimedia equipment - Emission
requirements
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1 Scope

This international-productfamily standardappliesdocument is applicablé to transformers, reactors ! ﬁower

supply units and-—combinations—theresfcovered by the IEC 61558 series of standards. This
deals with the electromagnetic compatibility requirements for emission and immunity within the frequency
range 0 Hz 400 GHz. No meas&remen-t—needsh to be performed at frequencies where no reguirement

specified.

This EMC—standarddoCUment covers performanceliormal operating conditions only. Other operations of the

transformers, reactors and power supply units (e.g. simulated faults in the electric circuitry for testing purposes
or functional safety due to the effects of the electromagnetic phenomena, or evaluation of human being for
exposure to electromagnetic fields (EMF)) have not been taken into consideration in this standarddocument.

Resirements ae speifi for each port comsidersd, I resirements e difersn, the most severs s
o e oo s e o e BT R ke sy

NOTE When EUT (Equipment under Festfest) is used, it covers transformers, reactors aiid power supply units and-cembinations
thereefwhere applicable.

This standarddocument does not apply to:
 uninterruptible power supplies (UPS) covered by IEC 62040 series{all'parts);

 power supply units covered by 1EC-61204-31EC61204,

(i.e. DC-DC converters, DC power and distribution equipment and power supply units for use in applications
covered by IEC 60950-1, IEC 61010-1, IEC 60601-1,1EC60065 and 1E¢-62363-11EC160065);

 power supplies and converters for use with or in products covered by 1EC-61347-11EC 61347 (all'parts).

2 Normativereferences

The following referenceddocuments are indispensableforTeferred tolin the applicationtext in such a way that
_ of this document. For dated references, only the edition

cited applies. For undated references, the latest edition of the referenced document (including any amendments)
applies.
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IEC 61000-3-2, Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions
(equipment input current < 16 A per phase)

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 61000-3-11, Electromagnetic compatibility (EMC) - Part 3-11: Limits - Limitation of voltage changes, voltage

fluctuations and flicker in public low-voltage supply systems - Equipment with rated current < 75 A and subject to
conditional connection

IEC 61000-3-12, 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) - Part4-2: 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 61000-4-4, Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement techniques - Electrical
fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) - Part4-5: Testing and measurement techniques - Surge
immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) - Part4-6: Testing and measurement techniques - Immunity
to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11, Electromagnetic compatibility (EMC) - Part4-11: Testing and measurement techniques - Voltage
dips, short interruptions and voltage variations immunity tests

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

IEC 61000-6-4, Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standard for industrial
environments

IEC 61558 (all parts), Safety of power transformers, power supplies, reactors and similar products

CISPR—14-1:2005CISPRIA451:2016, Electromagnetic compatibility - Requirements for household appliances,

electric tools and similar apparatus - Part 1: Emission
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Specification for radio disturbance and immunity measuring apparatus and

: Radio disturbance and immunity measuring apparatus - Anecillary-equipment—Conducted

methods - Part 1-

3 Termsand, definitions andabbreviations

For the purposes of this document, the follewing-terms and definitions
apply.
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equipment under testEUT
itrefers—to-transformers, reactors - power supply units and-combinations—thereofwhere applicable

port
particular interface of the specified EUT with the external electromagnetic environment{see—Eigure—13.

NoTENGte2Italentry: In some cases, different ports may be combined.

Enclosure port
Signal port port
Tran
T)
\DC power port
i G210
Enclosure port
Signal port AC power port
EUT
DC power port
IEC

Figure 1 - Example of portsPorts covered by Table A1 to Table A:16
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enclosure port
physical boundary of the EUT which electromagnetic fields may radiate through or impinge on

cable port
port at which a conductor ora cable is connected to the EUT

NoTENotedtolentry: Examples are signal, €0mtrol and power ports.

signal port
port at which a conductor or cable intended to carry signals is connected to the EUT

NoTENGtedtolentry: Examples are analogue inputs, outputs and control lines, data busses, communication networks, etc.

power port
port at which a conductor or cable carrying the primary electrical power needed for the operation (functioning)
of an EUT is connected

public mains network
lines to which all categories of consumers have access to-and thatWhi€hl are operated by an-

el-eet#i-ea-l—powe;l supply andfor distribution nga-m-zat-l-eH_ for the purpose of supplying electrical

energy

low voltage
voltage having a value below a conventionally adopted limit

Notel to entry: For the distribution of AC electric power, the upper limitis generally accepted to be 1000 V.
[SOUREE:IEC 60050-151:2001, 151-15-03]
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4 Classificati

EUT are classified according to the incorporation of components and electronic circuits as follows:

e category 0: EUT with or without passive protection eem-pe-nen%@s—}_ and without electronic
circuits,

e category 1: EUT with passive components, and without electronic circuits,
e category 2: EUT with electronic circuits.

NOTE1 Examples of passive protection components are fuses, thermal links, thermal cut-outs, circuit-breakers, PTC’s, NTC’s and resistors.

NOTE2 Examples of passive components are capacitors, inductors, diodes, LED’s, relays, VDR’s. NOTE 3 Examples of electronic circuits
areactive semiconductors.

E T i feati
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Table 1 - Additional acceptance limit for statistical determination

Full document details: BS EN IEC 62041:2020

Sample size 3 4 5 6
JAdditional acceptance limit (dB) 3,8 2,5 1,5 0,7
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Table 2 - Values of kEaccording to CISPR TR 16-4-3:2004, Table C.1

Sample size 3

4

Coefficient ke 0,63

0,4

0,24

0,12

Table 3 - Uncertainties for emission tests

Test Uncertainty
dB
||IConducted emissions (150 kHz to 30 MHz) usinga 500/50uH ISNa 3,44
I|Radiated emissions (30 MHz to 200 MHz) - Horizontal polarisation - 10 mb 5,05
I|Radiated emissions (30 MHz to 200 MHz) - Vertical polarisation - 10 mb 5,03
||Radiated emissions (200 MHz to 1 GHz) - Horizontal polarisation - 10 m ¢ 521
||Radiated emissions (200 MHz to 1 GHz) - Vertical polarisation -10 m«¢ 522

Impedance stabilisation network (ISN).

Bl

Uncertainty for the use of biconical antennas.

Uncertainty for the use of logarithmical-periodical antennas.

—
3]

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

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

Performance criterion C: Temporary loss of function is allowed, provided the function is self- recoverable or
can be restored by the operation of the controls.
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Table 1 - Electrostatic discharges - Test levels at enclosure/

M Environment 2

Ty e
Characteristics Testvalues __—tTe L Testvalues Level

Air discharge 3 \Qﬂd\ 3
—
Contact dj 4KV 2 4%V T

— ———

we 2 - Radiated, radio frequency electromagnetic field - Test levels at enclosV

Environment 1 Enviroan
Characteristics
Testvalues Level Test valu Level
Frequency range

to 1000 MHz 80 MH 00 MHz
Modulation 3V/m (unmo V/m (unmodulated) 3

Testlevel
1kHz, 80 % AM, sine wave 1kHz, 80 % AM, sine wave
Frequency range 1,4 GHzto 2,0 GHz 1,4 GHzto 2,0 GHz 2

Testlevel
Modulation (unmodulated)
Z,80 % AM, sine wave 1kHz, 80 % ewave
Frequency range 2,0GHzto 2,7 GHz 1 2,0GHzto 2,7 GHZ 1
Testlevel \
Modulatio 1V/m (unmodulated) 1V /m (unmodulated) \
1kHz, 80 % AM, sine wave 1kHz, 80 % AM, sine wave
- —
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\ Table 3 - Electrical fast transient/burst - Test levels at signal port /

\\ Environment 1 EnviM

Characteristics lues Level w Level

EUT Category 2 1 \ / 2
b 0,5kV 0,5kV 1,0kV 1,0kV
. T.est level _ V. 2 L 3
Rise time/hold time 5/50 ns | _5#50ns s 5/50 ns
Repetition Frequency 5kH 100 kHz S5kHz —~J_100kHz

a referring to 5.1.1 no testi#rgTequired for category 0 EUT.

Wtrical fast transient/burst - Test levels at input and output DC powW

\ Environment 1 EW

Characteristics %’hﬁ\ Level M Level
EUT Category 2 1 2 / 2

Testlevel P 05KV 05 kv/>2<\1,0 KV TOKV ;
Rise time/hold time 5/50 ns S E0MS 5 /50 M 5/50 ns

Repetition Frequency 5kHz _~~ 100kHz S5kHz  [~~100kHz

a referringto 5.1.1n grequired for category 0 EUT.

rcuit test voltage.

le 5 - Electrical fast transient/burst - Test levels at input and output AC poth

~_ Environment1 EW
Characteristics m Level T ues Level

EUT Category @ 1 Nx/ 2
b 1,0kV 1,0kV 2,0 kV 2,0kV
: T.est level . 2 ~0 3
Rise time/hold time 5/50 ns ns 5/501 5/50 ns
Repetition Frequency 5k 100 kHz 5kHz Hz

a referringto 5.1.1 no required for category 0 EUT.
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