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1

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -

EMC REQUIREMENTS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object\ of |IEC s to promote
international co-operation on all questions concerning standardization in the elegtn ctronic fields. To
this end and in addition to other activities, IEC publishes International Standards)\Tec

Technical Reports, Publ|c|y Ava|lable SpeC|f|cat|ons (PAS) and GU|des a € “IEC

in the subject dealt with may participate in this preparatory work
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in

Publications is accurate, IEC cannot be h
misinterpretation by any end user.

In order to promote international uniformit
transparently to the maximum extent possi
between any IEC Publicatior g espo
the latter.

ittees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
> not be held responsible for identifying any or all such patent rights.

International standard IEC 62041 has been prepared by Technical Committee 96: Transformers,
reactors, power supply units and combinations thereof.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision.

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

the frequency range for tests according to IEC 61000-4-3 has been extended above 1 GHz
according to technologies used in this frequency area;

the testing requirements according to IEC 61000-4-11 have been amended significantly;
the inclusion of a clause on tests in series production;
the inclusion of a new clause on measurement uncertainly, and

the inclusion of requirements on DC power ports and telecommunication ports.
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It has the status of a product family EMC standard in accordance with IEC Guide 107:2009,
Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications.

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

FDIS Report on voting
96/358/FDIS 96/367/RVD

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

This publication has been drafted in accordance with the ISO/IEC Direcd

This standard is to be used in conjunction with IEC 61558 series.

In this standard, the following print types are used:

— requirements proper: in roman type;

— test specifications: in italic type;

— explanatory matter: in smaller roman type.

In the text of this publication, the word ause 3 of this standard and in

the IEC 61558 series.

* reconfirmed,
+ withdrawn,

* replaced by a revi
*+ amended.

revised tests.

It is the recommendation ‘of the committee that the content of this publication be adopted for implementation
nationally not earlier tha months from the date of publication.
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SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -

EMC REQUIREMENTS

1 Scope

This international product family standard applies to transformers, reacto power supply
his standard

within the

equencies

— power supplies and ebnverters for use with or in products covered by IEC 61347-1.
2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 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
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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 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) — Part 4-5: Teg
techniques — Surge immunity test

IEC 61000-6-4, Electromagnetic comp
standard for industrial enviranments

CISPR 16-1-2;2008, Specification for radio disturbance and immunity measuring apparatus and
methods - P : \Radio djsturbance and immunity measuring apparatus — Ancillary

methods — Par : Methods of measurement of disturbances and immunity — Conducted
ents

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

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
environment 1
residential, commercial and light-industrial locations, both indoor and outdoor
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NOTE 1 Locations which are characterised by being supplied directly from a low voltage from the public mains
network are considered to be residential, commercial or light-industrial.

NOTE 2 The following list, although not comprehensive, gives an indication of location which are included:

— residential properties, e.g. houses, apartments, hotels, etc.;

— retail outlets, e.g. shops, supermarkets, etc.;

— business premises, e.g. offices, banks, etc.;

— areas of public entertainment, e.g. cinemas, public bars, dance halls, restaurants, etc.;

— outdoor locations, e.g. petrol stations, car parks, amusement and sports centres, etc.;

— light-industrial locations, e.g. workshops, laboratories, service centres, etc.

3.2
environment 2
industrial environments, both indoor and outdoor

nsformer

NOTE Industrial locations are connected to a power network supplied from a 3
characterised by

dedicated to the supply of an installation feeding manufacturing or similar pla
the existence of one or more of the following:

— industrial, scientific and medical (ISM) apparatus (as defined in CISPR™
— heavy inductive or capacitive loads are frequently switched;

— currents and associated magnetic fields are high.

3.3
equipment under test
EUT

it refers to transformers, reactors, po
applicable

nd combinations thereof where

3.4
port
particular interface of

Figure 1)
NOTE :d'

In some cases;

Enclosure port

%ﬂ{l port AC power port

N\

Transformer

(EUT)
DC power port

IEC 1982/10

Figure 1 — Example of ports

3.5
enclosure port
physical boundary of the EUT which electromagnetic fields may radiate through or impinge on

3.6
cable port
port at which a conductor or a cable is connected to the EUT

NOTE Examples are signal and power ports.
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3.7
signal port
port at which a conductor or cable intended to carry signals is connected to the EUT

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

3.8

power port

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

3.9

public mains network
power lines to which all categories of consumers have access to and
electrical power supply and/or distribution organization for the purpose
energy

3.10

long distance lines
lines connected to a signal port and which inside a bui
leave the building (including lines of outdoor installatio

n 30 m, or which

3.11
low voltage
voltage having a value below a conven

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

4 Classification

EUT are classified. acc
follows:

— category 0: EU
circuits;

— category

— catego

NOTE 1 I
PTC’s, NTC’s and.resistors.

NOTE 2 Examples of passive components are capacitors, inductors, diodes, LED’s, relays, VDR’s.

NOTE 3 Examples of electronic circuits are active semiconductors.
5 Test specifications

5.1 Immunity
5.1.1 Immunity against disturbances

EUT shall have sufficient immunity against disturbances from their surroundings.

Category 0 EUT are not sensitive to normal electromagnetic perturbations. Consequently, they
are deemed to fulfil the immunity requirements without testing.

Category 1 EUT shall fulfil the following requirements:



62041 © IEC:2010 -9-

— electrostatic discharge;

NOTE 1 Some passive components such as small capacitors (e.g. Y-type), diodes, LEDs or relays may be
sensitive to electrostatic discharges.

— electrical fast transient/burst;

NOTE 2 Some passive components such as small capacitors (e.g. Y-type), diodes, LEDs, or relays may be
sensitive to electrical fast transients.

— surge.

NOTE 3 Some passive components such as small capacitors (e.g. Y-type), diodes, LED or relays may be
sensitive to surges.

For the requirements on a port-by-port basis, see 5.1.2.2 to 5.1.2.7 inclusive.

Category 2 EUT shall fulfil the following requirements:

— electrostatic discharge;

— electrical fast transient/burst;
— surge;

— conducted disturbances, inducted by radio-frequency fiel
— radiated, radio-frequency electromagnetic fields;

— voltage dips and short interruptions.

The requirements are given in 5.1.2.2 10 ¢

ondition, for some tests, a load may need to
pecification of the load shall be stated in the test

e of the tests may be determined in accordance with the
e specific application of the particular transformer. In such
onducting the tests shall be stated in the test report.

specified in the generic EMC standard for testing in accordance with Clause 5.

The tests are carried out following the manufacturer’'s documentation. This includes a
functional description and explanation of performance criteria, during or as a consequence of
the EMC testing. This shall be provided by the manufacturer and included in the test report,
based on the following criteria. In case of no documentation, necessary conductors, the cross
section, the type and the length of the conductors used shall be reported in the test report.

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.
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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.

ormer becomes
ave failed the

If, as a result of the application of the tests defined in this standard, the tra
dangerous or unsafe (e.g., by an insulation breakdown), the EUT is deg
tests.

5.1.2 Test levels

5.1.2.1 General

However, if special conditions prevail for the use of
basic standard shall be applied and stated in the

5.1.2.2 Electrostatic discharges

These tests are carried out according to

Except for metallic parts which a~c tahar test is made, only air discharge test is

required.

Ten positive and {e ngatlve pulsessshall bexapplied to each selected point. The time interval
between each su S i

Environment 1 Environment 2

Characteri tlc
\ Test values Level Test values Level

Air discharge 8 kV 3 8 kV 3
Contact discharge 4 kV 2 4 kV 2

The device shall comply with performance criterion B.

5.1.2.3 Radiated, radio frequency electromagnetic field

These tests are carried out according to IEC 61000-4-3, with test levels as given in Table 2.
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Table 2 — Radiated, radio frequency electromagnetic field —

Test levels at enclosure

Characteristics

Environment 1

Environment 2

Test values Level Test values Level
Frequency range 80 MHz to 1 000 MHz 80 MHz to 1 000 MHz
Test level 3 V/m (unmodulated) 2 10 V/m (unmodulated) 3
Modulation 1 kHz, 80 % AM, sine wave 1 kHz, 80 % AM, sine wave
Frequency range 1,4 GHz to 2,0 GHz 2 1,4 GHz to 2,0 GHz 2
Test level 3 V/m (unmodulated) 3 V/m (unmodulated)
Modulation 1 kHz, 80 % AM, sine wave

1 kHz, 80//{ M, sine.wave

Frequency range
Test level

Modulation

2,0 GHz to 2,7 GHz
1 V/m (unmodulated)

1 kHz, 80 % AM, sine wave

N\

ith test levels as given in Tables 3 to

Environment 1 Environment 2
Characteristics
\ \%st values Level Test values Level
AN
EUT &Qg&;{\ >1 2 1 2
Test |eve|\°\\ 0,5 kV 0,5 kV , 1,0 kV 1,0 kV ,
Rise time/hold time 5/50 ns 5/50 ns 5/50 ns 5/50 ns
Repetition Frequency 5 kHz 100 kHz 5 kHz 100 kHz

referring to 5.1.1 no testing required for category 0 EUT.

b open circuit test voltage.

For this test, the capacitive coupling clamp is to be used. Applicable only to ports interfacing
with cables whose total length according to manufacturer’s functional specification may exceed
3 m.

NOTE 1 Use of 5 kHz repetition rates is traditional; however, 100 kHz is closer to reality.




