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Preface

This Standard was prepared by the Standards Australia Committee EL-027, Power Electronics, to 
supersede AS 61800.3—2005, Adjustable speed electrical power drive systems, Part 3: EMC requirements 
and specific test methods.

The objective of this document is to specify electromagnetic compatibility (EMC) requirements for 
adjustable speed power drive systems (PDSs) and machine tools (MTs). A PDS is an AC or DC motor 
drive including an electronic converter. Requirements are stated for AC and DC PDSs and MTs with input 
and/or output voltages (line-to-line voltage), up to 35 kV AC RMS. This document applies to equipment 
of all power ratings.

This document is identical with, and has been reproduced from, IEC 61800‑3:2022 (ED. 4.0), Adjustable 
speed electrical power drive systems – Part 3: EMC requirements and specific test methods for PDS and 
machine tools.

As this document has been reproduced from an international document, the following apply:

(a)	 In the source text “this part of IEC 61800” should read “this document”.

(b)	 A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably. Refer to the online catalogue for information on 
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a 
Standard, whereas an “informative” appendix or annex is only for information and guidance.

© Standards Australia Limited 2024

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


iii AS IEC 61800.3:2024

Contents
Preface................................................................................................................................................................................................................................................ii
FOREWORD...................................................................................................................................................................................................................................vi
1 Scope........................................................................................................................................................................................................................................... 1
2 Normative references................................................................................................................................................................................................ 2
3 Terms and definitions............................................................................................................................................................................................... 3

3.1 Content of the power drive system (PDS) and its installation............................................................................. 3
3.2 Content of the machine tool (MT) and its installation............................................................................................... 6
3.3 Locations and equipment categories........................................................................................................................................ 7
3.4 Ports and interfaces.................................................................................................................................................................................. 9
3.5 Components of the PDS...................................................................................................................................................................... 16
3.6 Test-related definitions...................................................................................................................................................................... 17
3.7 Phenomena-related definitions.................................................................................................................................................. 18

4 Common requirements.........................................................................................................................................................................................22
4.1 General conditions.................................................................................................................................................................................. 22
4.2 Tests.................................................................................................................................................................................................................... 22

4.2.1 Conditions............................................................................................................................................................................... 22
4.2.2 Test report.............................................................................................................................................................................. 23

4.3 Documentation for the user........................................................................................................................................................... 23
5 Immunity requirements......................................................................................................................................................................................24

5.1 General conditions.................................................................................................................................................................................. 24
5.1.1 Performance (acceptance) criteria.................................................................................................................... 24
5.1.2 Conditions during the test........................................................................................................................................ 27

5.2 Basic immunity requirements – Low-frequency (< 150 kHz) disturbances........................................27
5.2.1 Harmonics............................................................................................................................................................................... 27
5.2.2 Voltage dips and short interruptions..............................................................................................................29
5.2.3 Frequency variations..................................................................................................................................................... 31
5.2.4 Supply influences – Magnetic fields..................................................................................................................33

5.3 Basic immunity requirements – High-frequency (≥ 150 kHz) disturbances.......................................33
5.3.1 Conditions............................................................................................................................................................................... 33
5.3.2 Residential, commercial and light industrial environment..........................................................33
5.3.3 Industrial environment............................................................................................................................................... 35

5.4 Application of immunity requirements – Alternative verification methods........................................37
5.4.1 General....................................................................................................................................................................................... 37
5.4.2 Simulation and calculation of harmonics....................................................................................................37
5.4.3 Alternative verification methods for voltage dips and short interruptions...................37
5.4.4 Frequency variations..................................................................................................................................................... 38
5.4.5 Immunity against electromagnetic fields by subcomponents testing................................38

6 Emission...............................................................................................................................................................................................................................38
6.1 General emission requirements.................................................................................................................................................. 38
6.2 General emission requirements for MT............................................................................................................................... 38
6.3 Basic low-frequency (< 150 kHz) emission limits...................................................................................................... 39

6.3.1 Harmonics and interharmonics........................................................................................................................... 39
6.3.2 Voltage fluctuations and flicker............................................................................................................................ 40
6.3.3 Emissions in the frequency range from 2 kHz to 150 kHz............................................................41
6.3.4 Common mode harmonic emission (low-frequency common mode voltage)............41

6.4 Conditions related to high-frequency (≥ 150 kHz) emission measurement........................................41
6.4.1 General requirements for measurements on a test site..................................................................41
6.4.2 Application of emission limits above 1 GHz..............................................................................................48
6.4.3 Connection requirements.......................................................................................................................................... 48
6.4.4 Measurements requirements when a standard setup is not used.........................................49

6.5 Basic high-frequency emission limits.................................................................................................................................... 49
6.5.1 EUT of categories C1 and C2................................................................................................................................... 49

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


ivAS IEC 61800.3:2024

6.5.2 EUT of category C3.......................................................................................................................................................... 51
6.6 Engineering practice............................................................................................................................................................................. 53

6.6.1 EUT of category C4.......................................................................................................................................................... 53
6.6.2 General conditions........................................................................................................................................................... 53
6.6.3 Filtering in IT power supply systems..............................................................................................................54
6.6.4 Limits outside the boundary of an installation, for an EUT of category C4 – 

Example of propagation of disturbances..................................................................................................54
Annex A	 (informative) EMC techniques........................................................................................................................................59
Annex B	 (informative) Low-frequency phenomena........................................................................................................65
Annex C	 (informative) Reactive power compensation – Filtering....................................................................95
Annex D	 (informative) Considerations on high-frequency emission.........................................................113
Annex E	 (informative) EMC analysis and EMC plan for EUTs of category C4.....................................119
Bibliography.......................................................................................................................................................................................................................... 131

List of Figures
Figure 1 — Content of the PDS and its installation....................................................................................................................................... 5
Figure 2 — Content of the MT and its installation......................................................................................................................................... 7
Figure 3 — Internal interfaces of the PDS and examples of ports................................................................................................. 11
Figure 4 — Internal interfaces of the MT and examples for ports................................................................................................12
Figure 5 — Power interfaces of a PDS with common DC link............................................................................................................ 14
Figure 6 — Power interfaces with common input transformer......................................................................................................15
Figure 7 — Example for a typical cable arrangement for measurements in 3 m separation 
distance, for a table-top or wall-mounted equipment, top view.................................................................................................... 44
Figure 8 — Example for a typical cable arrangement for measurements in 3 m separation 
distance for a table-top or wall-mounted equipment, side view.................................................................................................... 45
Figure 9 — Example for a typical test set up for measurement of conducted and/or radiated 
disturbances from a floor-standing PDS, 3D view...................................................................................................................................... 46
Figure 10 — Typical arrangement for measurement of radiated disturbances from an MT (top 
view)................................................................................................................................................................................................................................................... 47
Figure 11 — Propagation of disturbances......................................................................................................................................................... 55
Figure 12 — Propagation of disturbances in installation with an EUT rated > 1 000 V............................................56
Figure B.1 — Typical waveform of commutation notches – Distinction from non-repetitive 
transient.......................................................................................................................................................................................................................................... 66
Figure B.2 — PCC, IPC, installation current ratio and RSI..................................................................................................................... 74
Figure B.3 — PCC, IPC, installation current ratio and RSC.................................................................................................................... 75
Figure B.4 — Assessment of the harmonic emission of an EUT..................................................................................................... 78
Figure B.5 — Test set-up with mechanical load............................................................................................................................................ 79
Figure B.6 — Test set-up with electrical load replacing the loaded motor...........................................................................80
Figure B.7 — Test set-up with resistive load................................................................................................................................................... 80
Figure B.8 — Assessment of harmonic emission where EUT is used (apparatus, systems or 
installations)................................................................................................................................................................................................................................ 85
Figure C.1 — Reactive power compensation................................................................................................................................................... 98
Figure C.2 — Simplified diagram of an industrial network.............................................................................................................100
Figure C.3 — Impedance versus frequency of the simplified network..................................................................................101
Figure C.4 — Example of passive filter battery...........................................................................................................................................103
Figure C.5 — Example of inadequate solution in reactive power compensation..........................................................107
Figure C.6 — VSI PWM active filter topologies...........................................................................................................................................110
Figure C.7 — Boost mode converter....................................................................................................................................................................110
Figure C.8 — Front-end inverter system..........................................................................................................................................................111
Figure D.1 — Conducted emission of various unfiltered EUTs.....................................................................................................114
Figure D.2 — Expected radiated emission of EUT up to rated voltage 400 V – Peak values 
normalised at 10 m.............................................................................................................................................................................................................115
Figure D.3 — Safety and filtering............................................................................................................................................................................118
Figure E.1 — Interaction between systems and EM environment.............................................................................................119

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


v AS IEC 61800.3:2024

Figure E.2 — Zone concept..........................................................................................................................................................................................121
Figure E.3 — Example of drive..................................................................................................................................................................................122

List of Tables
Table 1 — Criteria to prove the acceptance of a BDM, CDM or PDS against electromagnetic 
disturbances................................................................................................................................................................................................................................. 25
Table 2 — Criteria to prove the acceptance of an MT against electromagnetic disturbances..............................26
Table 3 — Minimum immunity requirements for individual harmonic orders on AC power ports 
of low voltage EUT.................................................................................................................................................................................................................. 28
Table 4 — Minimum immunity requirements for harmonics on AC main power ports of EUTs of 
rated voltage above 1 000 V........................................................................................................................................................................................... 29
Table 5 — Minimum immunity requirements for voltage dips and short interruptions on AC 
power ports of low voltage EUTs............................................................................................................................................................................... 29
Table 6 — Minimum immunity requirements for dips and short interruptions on AC main power 
ports of rated voltage above 1 000 V of EUTs................................................................................................................................................. 30
Table 7 — Minimum immunity requirements for dips and short interruptions on low voltage AC 
auxiliary power ports of EUTs...................................................................................................................................................................................... 31
Table 8 — Minimum immunity requirements for frequency variations on AC power ports of low 
voltage EUTs................................................................................................................................................................................................................................. 32
Table 9 — Minimum immunity requirements for frequency variations on AC main power ports of 
rated voltage above 1 000 V of EUTs....................................................................................................................................................................... 32
Table 10 — Minimum immunity requirements for frequency variations on auxiliary AC low 
voltage power ports of EUTs.......................................................................................................................................................................................... 33
Table 11 — Minimum immunity requirements for EUTs intended for use in a residential, 
commercial or light industrial location................................................................................................................................................................ 34
Table 12 — Minimum immunity requirements for EUTs intended for use in an industrial location.............35
Table 13 — Approach to type-test assessment of different MT configurations................................................................39
Table 14 — Required highest frequency for radiated measurement.........................................................................................48
Table 15 — Limits for mains terminal disturbance voltage in the frequency band 150 kHz to 
30 MHz – Categories C1 and C2................................................................................................................................................................................... 49
Table 16 — Limits for electromagnetic radiation disturbance in the frequency band 30 MHz to 
6 000 MHz – Categories C1 and C2........................................................................................................................................................................... 50
Table 17 — Limits of disturbance voltage on the power interface in a residential, commercial or 
light industrial location...................................................................................................................................................................................................... 51
Table 18 — Limits for mains terminal disturbance voltage in the frequency band 150 kHz to 
30 MHz – Category C3.......................................................................................................................................................................................................... 52
Table 19 — Limits for electromagnetic radiation disturbance in the frequency band 30 MHz to 
6 000 MHz – Category C3.................................................................................................................................................................................................. 52
Table 20 — Limits for propagated disturbance voltage ("outside" in a residential location)...............................56
Table 21 — Limits for propagated disturbance voltage ("outside" in a non-residential location)...................57
Table 22 — Limits for propagated electromagnetic disturbance above 30 MHz.............................................................57
Table 23 — Limits for electromagnetic disturbance below 30 MHz...........................................................................................58
Table B.1 — Maximum allowable depth of commutation notches at the PC........................................................................70
Table B.2 — Recommended immunity requirements for commutation notches on power 
ports of EUTs............................................................................................................................................................................................................................... 71
Table B.3 — Harmonic current emission requirements relative to the total current of the agreed 
power at the PCC or IPC..................................................................................................................................................................................................... 87
Table E.1 — EM interaction between subsystems and environment......................................................................................123
Table E.2 — Frequency analysis..............................................................................................................................................................................130

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


viAS IEC 61800.3:2024

© Standards Australia Limited 2024

FOREWORD

1)	 The International Electrotechnical Commission (IEC) is a worldwide organization for 
standardization comprising all national electrotechnical committees (IEC National 
Committees). The object of IEC is to promote international co-operation on all questions 
concerning standardization in the electrical and electronic fields. To this end and in addition 
to other activities, IEC publishes International Standards, Technical Specifications, Technical 
Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National 
Committee interested in the subject dealt with may participate in this preparatory work. 
International, governmental and non-governmental organizations liaising with the IEC also 
participate in this preparation. IEC collaborates closely with the International Organization 
for Standardization (ISO) in accordance with conditions determined by agreement between 
the two organizations.

2)	 The formal decisions or agreements of IEC on technical matters express, as nearly as possible, 
an international consensus of opinion on the relevant subjects since each technical committee 
has representation from all interested IEC National Committees.

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

4)	 In order to promote international uniformity, IEC National Committees undertake to apply 
IEC Publications transparently to the maximum extent possible in their national and regional 
publications. Any divergence between any IEC Publication and the corresponding national or 
regional publication shall be clearly indicated in the latter.

5)	 IEC itself does not provide any attestation of conformity. Independent certification bodies 
provide conformity assessment services and, in some areas, access to IEC marks of conformity. 
IEC is not responsible for any services carried out by independent certification bodies.

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

7)	 No liability shall attach to IEC or its directors, employees, servants or agents including 
individual experts and members of its technical committees and IEC National Committees for 
any personal injury, property damage or other damage of any nature whatsoever, whether 
direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, 
use of, or reliance upon, this IEC Publication or any other IEC Publications.

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

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

IEC  61800–3 has been prepared by subcommittee 22G: Adjustable speed electric power drive 
systems (PDS), of IEC technical committee 22: Power electronic systems and equipment. It is an 
International Standard.

It has the status of a product EMC standard in accordance with IEC Guide 107.

This fourth edition cancels and replaces the third edition published in 2017. This edition constitutes a 
technical revision.

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

a)	 extension of the scope to machine tools with one or more embedded PDS;
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© Standards Australia Limited 2024

b)	 extension of the frequency range for radiated immunity tests to 6 GHz;

c)	 general updates in the normative part and the informative annexes.

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

Draft Report on voting
22G/461/FDIS 22G/466/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance 
with ISO/IEC Directives, Part  1 and ISO/IEC Directives, IEC Supplement, available at www​.iec​
.ch/​members​_experts/​refdocs. The main document types developed by IEC are described in greater 
detail at www​.iec​.ch/​publications.

A list of all parts in the IEC 61800 series, published under the general title Adjustable speed electrical 
power drive systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the stability 
date indicated on the IEC website under https://​webstore​.iec​.ch in the data related to the specific 
document. At this date, the document will be

•	 reconfirmed,

•	 withdrawn,

•	 replaced by a revised edition, or

•	 amended.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its contents. 
Users should therefore print this document using a colour printer.
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Australian Standard®

Adjustable speed electrical power drive systems
Part 3: EMC requirements and specific test methods for PDS and machine tools

1 Scope

This part of IEC  61800 specifies electromagnetic compatibility (EMC) requirements for adjustable 
speed power drive systems (PDSs) and machine tools (MTs). A PDS is an AC or DC motor drive including 
an electronic converter. Requirements are stated for AC and DC PDSs and MTs with input and/or 
output voltages (line-to-line voltage), up to 35 kV AC RMS. This document applies to equipment of all 
power ratings.

As a product EMC standard, this document can be used for the assessment of PDS and MT. It can also be 
used for the assessment of complete drive modules (CDM) or basic drive modules (BDM).

NOTE 1 BDMs and CDMs are parts of the PDS which are often marketed separately.

Traction applications and electric vehicles are excluded. Equipment which is defined as group 2  in 
CISPR 11:2015 is excluded.

NOTE 2 Examples of group 2 equipment are:

–	 welding equipment (arc welding, resistance welding, etc);

–	 electro-discharge machining equipment (EDM).

This document does not give requirements for the electrical machine which converts power between 
the electrical and mechanical forms within the PDS. Requirements for rotating electrical machines are 
covered by the IEC 60034 series. In this document, the term "motor" is used to describe the electrical 
machine, whether rotary or linear, and regardless of the direction of power flow.

This document is applicable to BDMs, CDMs, PDSs and MTs with or without radio function. However, 
this document does not specify any radio transmission and reception requirements.

NOTE  3 It is planned that the future edition 7 of CISPR  111) will contain a procedure how to address radio 
transmission and reception requirements, which is also applicable to products in the scope of this document.

This document defines the minimum requirements for emission and immunity in the frequency range 
from 0 Hz to 400 GHz. Tests are not required in frequency ranges where no requirements are specified.

BDMs, CDMs, PDSs and MTs covered by this document are those installed in residential, commercial 
and industrial locations. Requirements are given according to the environment classification.

BDMs, CDMs and PDSs are often included in a larger system. The system aspects are not covered by this 
document, but guidance is provided in the informative annexes.

This document is intended as a complete product EMC standard for the EMC conformity assessment of 
products. As a product EMC standard for BDMs, CDMs, PDSs and MTs, according to IEC Guide 107, this 
document takes precedence over all aspects of the generic standards.

NOTE  4 If a PDS or MT is included as part of equipment covered by a separate product EMC standard, the 
separate EMC standard applies to the complete equipment.

NOTE  5 The requirements have been selected to ensure EMC for PDSs and MTs at residential, commercial 
and industrial locations. Changes in the EMC behaviour of a PDS or an MT as a result of fault conditions are 
not considered.

1)	 Under preparation. Stage at the time of publication: CISPR/NFDIS 11:2022.
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NOTE 6 This document does not specify any safety requirements for the equipment such as protection against 
electric shocks, insulation co-ordination and related dielectric tests, unsafe operation, or unsafe consequences of 
a failure. It also does not cover safety and functional safety implications of electromagnetic phenomena.

2 Normative references

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

IEC 61000–2–4:2002, Electromagnetic compatibility (EMC) – Part 2-4: Environment –Compatibility levels 
in industrial plants for low-frequency conducted disturbances

IEC 61000–3–2:2018, Electromagnetic compatibility (EMC) – Part 3-2: Limits – Limits for harmonic current 
emissions (equipment input current ≤ 16 A per phase)

IEC 61000–3–2:2018/AMD1:2020

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

IEC 61000–3–3:2013/AMD1:2017

  IEC 61000–3–3:2013/AMD2:2021

IEC  61000–3–11:2017, Electromagnetic compatibility (EMC) – Part  3-11: Limits – Limitation of voltage 
changes, voltage fluctuations and flicker in public low-voltage supply systems – Equipment with rated 
current ≤ 75 A and subject to conditional connection

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

IEC 61000–3–12:2011/AMD1:2021

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

IEC  61000–4–3:2020, Electromagnetic compatibility (EMC) – Part  4-3: Testing and measurement 
techniques – Radiated, radio-frequency, electromagnetic field immunity test

IEC  61000–4–4:2012, Electromagnetic compatibility (EMC) – Part  4-4: Testing and measurement 
techniques – Electrical fast transient/burst immunity test

IEC  61000–4–5:2014, Electromagnetic compatibility (EMC) – Part  4-5: Testing and measurement 
techniques – Surge immunity test

IEC 61000–4–5:2014/AMD1:2017

IEC  61000–4–6:2013, Electromagnetic compatibility (EMC) – Part  4-6: Testing and measurement 
techniques – Immunity to conducted disturbances, induced by radio-frequency fields

IEC  61000–4–11:2020, Electromagnetic compatibility (EMC) – Part  4-11: Testing and measurement 
techniques – Voltage dips, short interruptions and voltage variations immunity tests for equipment with 
input current up to 16 A per phase

IEC  61000–4–13:2002, Electromagnetic compatibility (EMC) – Part  4-13: Testing and measurement 
techniques – Harmonics and interharmonics including mains signalling at a.c. power port, low frequency 
immunity tests

IEC 61000–4–13:2002/AMD1:2009

© Standards Australia Limited 2024

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


3 AS IEC 61800.3:2024

IEC 61000–4–13:2002/AMD2:2015

IEC  61000–4–28:1999, Electromagnetic compatibility (EMC) – Part  4-28: Testing and measurement 
techniques – Variation of power frequency, immunity test for equipment with input current not exceeding 
16 A per phase

 IEC 61000–4–28:1999/AMD1:2001

IEC 61000–4–28:1999/AMD2:2009

IEC  61000–4–34:2005, Electromagnetic compatibility (EMC) – Part  4-34: Testing and measurement 
techniques – Voltage dips, short interruptions and voltage variations immunity tests for equipment with 
input current more than 16 A per phase

IEC 61000–4–34:2005/AMD1:2009

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

CISPR 11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

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

CISPR 16–1–2:2014/AMD1:2017

CISPR 16–1–4:2019, Specification for radio disturbance and immunity measuring apparatus and methods 
– Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas and test sites for radiated 
disturbance measurements

CISPR 16–1–4:2019/AMD1:2020

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment – Emission requirements

CISPR 32:2015/AMD1:2019

3 Terms and definitions

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

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

•	 IEC Electropedia: available at https://​www​.electropedia​.org/​

•	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

3.1 Content of the power drive system (PDS) and its installation

3.1.1
basic drive module
BDM
electronic power converter and related control, connected between an electric supply and a motor

Note 1 to entry: The BDM transmits power from the electric supply to the motor and power from the motor to the 
electric supply.

Note 2 to entry: The BDM controls some or all of the following aspects of power transmitted to the motor and 
motor output: current, frequency, voltage, speed, torque, force.
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3.1.2
complete drive module
CDM
drive module consisting of, but not limited to, the BDM and extensions such as protection devices, 
transformers and auxiliaries, but excluding the motor and the sensors which are mechanically coupled 
to the motor shaft

3.1.3
power drive system
PDS
system consisting of one or more complete drive module(s) (CDM) and a motor or motors, and any 
sensors which are mechanically coupled to the motor shaft, but not including the driven equipment

Note 1 to entry: Figure 1 illustrates the major items in the PDS. It also shows the relationship between the PDS 
and the installation.
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Figure 1 — Content of the PDS and its installation

3.1.4
installation
equipment (one or more) which includes at least both the PDS and the driven equipment

© Standards Australia Limited 2024

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


6AS IEC 61800.3:2024

3.2 Content of the machine tool (MT) and its installation

3.2.1
machine tool
MT
mechanical device which is fixed (i.e. not mobile) and powered (typically by electricity and 
compressed air), used to process workpieces by selective removal/addition of material and/or by 
mechanical deformation

Note 1 to entry: Machine tool operation can be mechanical, controlled by humans or by computers. Machine tools 
can have a number of peripherals used for machine tool cooling/heating, process conditioning, workpiece and 
tool handling (workpiece feeding excluded), recyclables and waste handling and other tasks connected to their 
main activities.

Note 2 to entry: The machine tool is normally equipped with a power supply, an electrical and electronic assembly 
for power and control and one or more power drive systems for the movement of mobile elements or workpieces.

Note 3 to entry: Figure 2 illustrates the major parts of the machine tool. It also shows the position of the machine 
tool in the installation.
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Figure 2 — Content of the MT and its installation

[SOURCE: ISO  14955–1:2017, 3.16, modified – Note  2  to entry and Note  3  to entry have been added 
with Figure 2.]

3.3 Locations and equipment categories

3.3.1
EMC plan
procedure for the EMC assessment when installing category C4 (see 3.3.8) equipment
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3.3.2
residential location
area of land designated for domestic dwellings where the mains power within these locations is directly 
connected to the low-voltage public mains network

Note 1 to entry: Examples of residential locations are: houses, apartments, farm buildings housing people.

Note 2 to entry: A dwelling can be a single building, separate building or a separate section of a larger building.

Note 3 to entry: Within these locations it is expected to operate a radio receiver within a distance of 10 m from 
the equipment.

Note 4 to entry: Domestic dwellings are places for one or more people to live.

[SOURCE: IEC 61000–6–8:2020, 3.1.16]

3.3.3
commercial and light-industrial location
location which is not residential in accordance with 3.3.2, where the mains supply is directly connected 
to the low-voltage public network or connected to a dedicated DC source which is intended to interface 
between the equipment and the low-voltage public mains network

Note 1 to entry: Examples of commercial or light-industrial locations are:

–	 retail outlets,

–	 business premises,

–	 areas of public entertainment,

–	 places of worship,

–	 outdoor locations,

–	 general public locations,

–	 hospitals, educational institutions,

–	 public traffic area, railway stations, and public areas of an airport,

–	 specific common area of buildings, such as basements, control rooms, electrical service areas,

–	 workshops, laboratories, service centres.

Note 2 to entry: Within these locations it is expected to operate a radio receiver within a distance of 30 m from 
the equipment. The risk of interference will be minimized by following the instructions defined in Annex B.

[SOURCE: IEC 61000–6–8:2020, 3.1.3, modified – The references have been updated to the clauses in 
this document.]

3.3.4
industrial location
location characterized by a separate power network, supplied from a high- or medium-voltage 
transformer, dedicated for the supply of the installation

EXAMPLE	 Metalworking, pulp and paper, chemical plants, car production, farm building, high-voltage 
areas of airports

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

–	 items of equipment installed and connected together and working simultaneously;

–	 significant amount of electrical power generated, transmitted and/or consumed;

–	 frequent switching of heavy inductive or capacitive loads;
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–	 high currents and associated magnetic fields;

–	 presence of industrial, high power scientific and medical (ISM) equipment (for example, 
welding machines).

The electromagnetic environment at an industrial location is predominantly produced by the equipment and 
installation present at the location. There are types of industrial locations where some of the electromagnetic 
phenomena appear in a more severe degree than in other installations.

[SOURCE: IEC 61000–6–4:2018, 3.1.12, modified – Note 2  to entry has been deleted and examples in 
Note 1 to entry moved before Note 1 to entry.]

3.3.5
EUT of category C1
equipment under test of category C1
EUT of rated input voltage less than 1  000  V, intended for use in a residential, commercial or light 
industrial location

3.3.6
EUT of category C2
equipment under test of category C2
EUT of rated input voltage less than 1 000 V, which is neither a plug-in device nor a movable device and 
which is not intended for use in a residential location

Note  1  to  entry:  When used in a commercial or light industrial location, it is intended to be installed and 
commissioned only by a professional. A professional is a person or an organisation having necessary skills in 
installing and/or commissioning power drive systems or machine tools, including their EMC aspects (see 
IEC 61000–6–8:2020, 3.1.14).

3.3.7
EUT of category C3
equipment under test of category C3
EUT of rated input voltage less than 1 000 V, intended for use in an industrial location and not intended 
for use in a residential, commercial or light industrial location

Note  1  to  entry:  An EUT of category C3 with a rated input current above 100 A is an example of high-power 
electronic systems and equipment (HPESE), as defined in CISPR 11:2015.

3.3.8
EUT of category C4
equipment of category C4
EUT of rated input voltage equal to or above 1  000  V, or rated current equal to or above 400 A, or 
intended for use in complex systems in an industrial location

3.4 Ports and interfaces

3.4.1
port
particular interface of an equipment which couples this equipment with the external electromagnetic 
environment and through which the equipment is influenced by this environment

Note 1 to entry: Figure 3 illustrates the diversity of the ports of a PDS.

[SOURCE: IEC 60050–161:2014, 161-01-27, modified – The example and figure have been deleted and 
the note to entry has been replaced by a new one.]

3.4.2
enclosure port
physical boundary of the EUT through which electromagnetic fields can radiate or impinge

SEE: Figure 3 and Figure 4.
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3.4.3
process measurement and control port
input/output (I/O) port for a conductor or cable which connects the process to the EUT

3.4.4
power port
port which connects the EUT to the power supply, which also feeds other equipment

3.4.5
main power port
power port which feeds the EUT for only the power which, after electrical power conversion, is 
converted by the motor into mechanical power

3.4.6
auxiliary power port
power port which feeds only the auxiliaries of the EUT, including (where it exists) the circuit that feeds 
the motor’s field winding

3.4.7
wired network port
port for the connection of a communication device/system intended to be interconnected to widely 
dispersed systems by direct connection to a single-user or multi-user network

Note 1 to entry: Examples of communication through the network include voice, data and signalling transfers.

Note 2 to entry: Examples of these networks include CATV, PSTN, ISDN, xDSL, LAN and similar.

Note 3 to entry: Wired network ports may support screened or unscreened cables and may also carry AC or DC 
power where this is an integral part of the telecommunication specification.

Note 4 to entry: A port generally intended for interconnection of components of a system under test (e.g. RS-232, 
RS-485, field buses in the scope of the IEC 61158 series, IEEE Standard 1284 (parallel printer), Universal Serial 
Bus (USB), IEEE Standard 1394 ("Fire Wire"), etc.) and used in accordance with its functional specifications (e.g. 
for the maximum length of cable connected to it), is not considered to be a wired network port.

Note 5 to entry: In many product standards, this port was defined as a telecommunications or network port.

[SOURCE: IEC 61000–6–3:2020, 3.1.3, modified – The word "communication" has been replaced with "a 
communication device/system" in the definition, and the words "in previous editions of this document 
and” has been deleted from Note 5 to entry.]

3.4.8
signal interface
input/output (I/O) connection for a line connecting the basic drive module or complete drive module 
(BDM/CDM) to another part of the PDS or, in the case of an MT, for connecting the BDM/CDM to another 
part of the MT

Note 1 to entry: See Figure 3 and Figure 4.
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Figure 3 — Internal interfaces of the PDS and examples of ports
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Figure 4 — Internal interfaces of the MT and examples for ports
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3.4.9
power interface
connection needed for the distribution of electrical power within the PDS or MT

Note 1 to entry: See Figure 5 for an example of power interface and Clause E.1 for an explanation.

Note 2 to entry: The power interfaces of the PDS can have different forms and extensions.

–	 Within the BDM/CDM

	 A power interface can be the connection for distribution of electrical power from one part of the 
BDM/CDM to another part of the BDM/CDM. One power interface can be common to different components 
of the PDS. For examples, see Figure 5 and Figure 6.

	 Figure 5 shows two examples of a power interface (DC link) which distributes power from a rectifier to 
the output inverters of four BDMs. The input converter converts AC power from the mains to another 
type, here DC power. The output inverters convert power from an intermediate form (here DC) to 
another type (here AC), which can be directly applied to AC motors.

	 Figure 6 shows a power interface which distributes power from the secondary of a transformer (which 
is part of the CDM) to individual BDMs.

–	 Within the PDS

	 The connection between the inverter and the motor or the motors is also a power interface. It is the last 
power interface before the conversion to mechanical power. This power interface is shown in Figure 5 
and Figure 6.
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(a) Rectifier in BDM 1 feeds multiple BDMs

(b) Rectifier outside the BDMs

Figure 5 — Power interfaces of a PDS with common DC link
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Figure 6 — Power interfaces with common input transformer
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3.4.10
point of common coupling
PCC
point on a public power supply network, electrically nearest to a particular load, at which other loads 
are, or could be, connected

[SOURCE: IEC 61000–2–4:2002, 3.1.6]

3.4.11
in-plant point of coupling
IPC
point on a network inside a system or an installation, electrically nearest to a particular load, at which 
other loads are, or could be, connected

Note 1 to entry: The IPC is usually the point for which electromagnetic compatibility is to be considered.

[SOURCE: IEC 61000–2–4:2002, 3.1.7]

3.4.12
point of coupling
PC
point on a network which can be a public power supply network or a network inside a system or an 
installation

3.5 Components of the PDS

3.5.1
converter
〈of the BDM〉 unit which changes the form of electrical power supplied by the mains to the form fed to 
the motor(s) by changing one or more of the voltage, current and/or frequency

Note  1  to entry:  The converter comprises electronic commutating devices and their associated commutation 
circuits. It is controlled by transistors or thyristors or any other power switching semiconductor devices.

Note 2 to entry: The converter can be line-commutated, load-commutated or self-commutated and can consist, 
for example, of one or more rectifiers or inverters.

3.5.2
active infeed converter
AIC
self-commutated electronic power converters of all technologies, topologies, voltages and sizes which 
are connected between the AC power supply system (lines) and usually a stiff DC-side (current source 
or voltage source) and which can convert electric power in both directions (from AC to DC, and from DC 
to AC) and which can control the reactive power or the power factor

Note 1 to entry: Some of the AICs can additionally control the harmonics to reduce the distortion of an applied 
voltage or current.

Note  2  to entry:  Basic topologies can be realized as a voltage source converter (VSC) or a current source 
converter (CSC).

Note 3 to entry: In the IEC 60050 series, VSC and CSC are defined as voltage stiff AC/DC converter [551-12-03] 
and current stiff AC/DC converter [551-12-04]. Most of the AICs are bi-directional converters and have sources on 
the DC side.

Note 4 to entry: In some literature, active infeed converters are also known as active front end (AFE).

[SOURCE: IEC TS 62578:2015, 3.5, modified – The words "(generative or regenerative)" were replaced 
by "(from AC to DC, and from DC to AC)", the last sentence of Note  3  to entry was deleted, and the 
existing Note 4 to entry was replaced with a new one.]
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3.5.3
motor
electric motor
electric machine intended to transform electric energy into mechanical energy

Note 1 to entry: For the purposes of this document, the motor includes all sensors which are mounted on it and 
which are relevant for supporting the operating mode and interacting with a CDM.

[SOURCE: IEC 60050–151:2001, 151-13-41, modified – The note to entry has been added.]

3.6 Test-related definitions

3.6.1
type test
test of one or more devices made to a certain design to show that the design meets certain specifications

[SOURCE: IEC  60050–411:1996, 411-53-01, modified – The word "machines" has been replaced 
by "devices".]

3.6.2
in situ
〈test〉 location where the equipment is installed for its normal use by the end user

3.6.3
test site
〈radiation〉 site meeting requirements necessary for correctly measuring, under defined conditions, 
electromagnetic fields emitted by a device under test

[SOURCE: IEC 60050–161:1990, 161-04-28]

3.6.4
small size equipment
equipment, either positioned on a tabletop, wall-mounted or standing on the floor which, including its 
cables and possible auxiliary equipment, fits in an imaginary cylindrical test volume of maximum 1,2 m 
in diameter and 1,5 m height (to ground plane)

Note  1  to  entry:  This definition has been modified to apply to measurement of radiated emissions from the 
enclosure port.

[SOURCE: CISPR  11:2015, 3.17, modified – The words "wall-mounted" and "and possible auxiliary 
equipment" have been added, as well as the note to entry.]

3.6.5
wall-mounted equipment
device intended to be mounted on a vertical surface

3.6.6
sub-component
physical piece of equipment which can be operated separately with an intrinsic function defined by the 
manufacturer

Note 1 to entry: For the purpose of this document, a component of the EUT can be divided into sub-components.

Note 2 to entry: As an example, the control unit of a CDM may be a sub-component.

© Standards Australia Limited 2024

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


18AS IEC 61800.3:2024

3.6.7
highest internal frequency
Fx
highest fundamental frequency generated or used within the EUT or highest frequency at 
which it operates

Note  1  to  entry:  The highest internal frequency includes frequencies which are solely used within an 
integrated circuit.

3.7 Phenomena-related definitions

3.7.1
electromagnetic compatibility
EMC
ability of an equipment or system to function satisfactorily in its electromagnetic environment without 
introducing intolerable electromagnetic disturbances to anything in that environment

[SOURCE: IEC 60050–161:2018, 161-01-07]

3.7.2
total harmonic current
THC
total RMS value of the harmonic current components of orders 2 to 40 

​THC = ​√ 

_

 ​ ∑ 
h = 2

​ 
40

  ​​I​ h​ 2​​  ​​

[SOURCE: IEC 61000–3–12:2011, 3.1]

3.7.3
total harmonic distortion
THD
ratio of the RMS value of the harmonic content to the RMS value of the fundamental component or the 
reference fundamental component of an alternating quantity  

​THD = ​√ 

______________

 ​ ∑ 
h = 2

​ 
h =H

 ​​​(​​​ 
​Q​ h​​

 _ ​Q​ 1​​ ​​)​​​​ 
2
​​  ​​

where
h	� is the harmonic order;
Q1	� is the RMS value of the fundamental component;
Qh	� is the RMS value of the component of harmonic order h
Note 1 to entry: The harmonic content depends on the choice of the fundamental component. If it is not clear from 
the context which one is used, an indication should be given.

Note  2  to entry:  The total harmonic distortion can be restricted to a certain harmonic order (recommended 
notation "H"), which is 40 for the purpose of this document.

[SOURCE: IEC 60050–551:2001, 551-20-13, modified – The term "total harmonic ratio" has been deleted, 
the formula has been added and, in Note 1  to entry, the words "the total harmonic ratio" have been 
replaced with "the harmonic content". In Note  2  to entry, the words "(recommended notation "H"), 
which is 40 for the purpose of this document" have been added and the sentence "This is to be stated" 
has been deleted.]
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3.7.4
voltage variation
increase or decrease in voltage normally due to variation of the total load in an electricity supply 
system or a part of it

[SOURCE: IEC 60050–811:2017, 811-36-20, modified – The words "electric traction system" have been 
replaced by "electricity supply system".]

3.7.5
voltage change
variation of the RMS or peak value of a voltage between two consecutive levels sustained for definite 
but unspecified durations

Note 1 to entry: Whether the RMS or peak value is chosen depends upon the application, and which is used should 
be specified.

[SOURCE: IEC 60050–161:1990, 161-08-01]

3.7.6
voltage fluctuation
series of voltage changes or a continuous variation of the RMS or peak value of the voltage

Note 1 to entry: Whether the RMS or peak value is chosen depends upon the application, and which is used should 
be specified.

[SOURCE: IEC 60050–161:1990, 161-08-05]

3.7.7
voltage dip
sudden reduction of the voltage at a point in an electrical system, followed by voltage recovery after a 
short period of time, from a few cycles to a few seconds

[SOURCE: IEC  60050–614:2016, 614-01-08, modified – The second preferred term "voltage sag" has 
been deleted. In the definition, the words "electric power system" have been replaced by "electrical 
system", and the words "from a few periods of the sinusoidal wave of the voltage to a few seconds" have 
been replaced by "from a few cycles to a few seconds".]

3.7.8
fundamental frequency
frequency, in the spectrum obtained from a Fourier transform of a time function, to which all the 
frequencies of the spectrum are referred

Note 1 to entry: For the purposes of the IEC 61800 series, the fundamental frequency is the same as the power 
frequency supplying the converter or supplied by the converter according to the case which is considered.

Note 2  to entry:  IEC 60050–551:2001, 551-20-01, and IEC 60050–551:2001, 551-20-02, define the components 
as a result of the Fourier analysis; frequencies are therefore a consequence. In 3.7, the definitions follow the 
approach of IEC 61000–4–7:2002 defining first the frequencies, the components being a consequence. There is no 
contradiction between the two different approaches.

Note 3 to entry: In the case of a periodic function, the fundamental frequency is generally equal to the frequency 
of the function itself (see IEC  60050–551:2001, 551-20-03, and IEC  60050–551:2001, 551-20-01). The above 
definition corresponds to the genuine definition of "reference fundamental frequency" according to IEC 60050–
551:2001, 551-20-04, and IEC 60050–551:2001, 551-20-02, for which the term "reference" may be omitted where 
there is no risk of ambiguity.

Note 4 to entry: In case of any remaining risk of ambiguity, the power supply frequency should be referred to the 
polarity and speed of rotation of the synchronous generator(s) feeding the system.

Note 5 to entry: This definition may be applied to any industrial power supply network, without regard to the 
load it supplies (a single load or a combination of loads, rotating machines or other load), and even if the generator 
feeding the network is a static converter.
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[SOURCE: IEC 61000–2–2:2002, 3.2.1, modified – In the definition, the sentence starting with "For the 
purposes of this standard" has been moved to a note, replacing "this standard" with "the IEC 61800". 
The notes have been rephrased, and new notes have been added.]

3.7.9
fundamental component
fundamental
component whose frequency is the fundamental frequency

3.7.10
harmonic frequency
frequency which is an integer multiple greater than one of the fundamental frequency or of the 
reference fundamental frequency

[SOURCE: IEC 60050–551:2001, 551-20-05]

3.7.11
harmonic component
sinusoidal component of a periodic quantity having a harmonic frequency

Note 1 to entry: For brevity, such a component may be referred to simply as a harmonic.

Note 2 to entry: The value of a harmonic component is normally expressed as an RMS value.

[SOURCE: IEC 60050–551:2001, 551-20-07, modified – The note to entry has been replaced with Notes 1 
and 2 to entry.]

3.7.12
harmonic order
ratio of the frequency of any sinusoidal component to the fundamental frequency or the reference 
fundamental frequency

Note  1  to entry:  The harmonic order of the fundamental component or the reference fundamental 
component is one.

Note 2 to entry: The recommended notation is "h".

[SOURCE: IEC 60050–551:2001, 551-20-09, modified – Note 2 to entry has been added.]

3.7.13
interharmonic frequency
frequency which is a non-integer multiple of the reference fundamental frequency

Note  1  to entry:  By extension of the harmonic order, the interharmonic order is the ratio of interharmonic 
frequency to the fundamental frequency. This ratio is not an integer (recommended notation "m").

Note 2 to entry: In the case where m < 1, the term of sub-harmonic frequency may also be used (see IEC 60050–
551:2001, 551-20-10).

[SOURCE: IEC 60050–551:2001, 551-20-06, modified – The notes to entry have been added.]

3.7.14
interharmonic component
sinusoidal component of a periodic quantity having an interharmonic frequency

Note 1 to entry: For brevity, such a component may be referred to simply as an interharmonic.

Note  2  to entry:  For the purposes of the IEC  61800 series, and as stated in IEC  61000–4–7, the time window 
has a width of 10 fundamental periods (50 Hz systems) or 12 fundamental periods (60 Hz systems), i.e. 
approximately 200  ms. The difference in frequency between two consecutive interharmonic components is, 
therefore, approximately 5 Hz. In case of other fundamental frequencies, the time window should be selected 
between 6 fundamental periods (approximately 1 000 ms at 6 Hz) and 18 fundamental periods (approximately 
100 ms at 180 Hz).
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[SOURCE: IEC 60050–551:2001, 551-20-08, modified – The note to entry has been replaced with Notes 1 
and 2 to entry.]

3.7.15
harmonic content
HC
sum of the harmonic components of a periodic quantity

Note 1 to entry: The harmonic content is a time function.

Note 2 to entry: For practical analysis, an approximation of the periodicity may be necessary.

Note 3 to entry: The harmonic content depends on the choice of the fundamental component. If it is not clear from 
the context which one is used, an indication should be given.

Note 4 to entry: The RMS value of the harmonic content is

​HC = ​√ 

______________

 ​  ∑ 
h = 2

​ 
h = H

​​​(​​​Q​ h​​​)​​​​ 2​​  ​​

where
Q	� represents either the current or the voltage;
h	� is the harmonic order (according to 3.7.12);
H	� is 40 for the purposes of this document.
[SOURCE: IEC 60050–551:2001, 551-20-12, modified – Note 4 to entry has been added.]

3.7.16
total distortion content
DC
quantity obtained by subtracting from an alternating quantity its fundamental component or its 
reference fundamental component

Note 1 to entry: The total distortion content includes harmonic components and interharmonic components if any.

Note 2 to entry: The total distortion content depends on the choice of the fundamental component. If it is not 
clear from the context which one is subtracted, an indication should be given.

Note 3 to entry: The total distortion content is a time function.

Note 4 to entry: An alternating quantity (abbreviated as Q) is a periodic quantity with zero DC component.

Note 5 to entry: The RMS value of the total distortion content is:

​DC = ​√ 
_____________

 ​Q​​ 2​ − ​Q​ 1​ 2​  ​​

where
Q	� comes from 3.7.15. See also IEC 60050–161:1990, 161-02-21, and IEC 60050–551:2001, 551-20-06.
[SOURCE: IEC  60050–551:2001, 551-20-11, modified – The text between brackets in Note  4  to entry 
have been added, as well as Note 5 to entry.]

3.7.17
total distortion ratio
TDR
ratio of the RMS value of the total distortion content to the RMS value of the fundamental component or 
the reference fundamental component of an alternating quantity  
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​TDR = ​ DC _ ​Q​ 1​​ ​ = ​ 
​√ 

_____________
 ​Q​​ 2​ − ​Q​ 1​ 2​  ​
 _____________ ​Q​ 1​​  ​​

Note 1 to entry: The total distortion ratio depends on the choice of the fundamental component. If it is not clear 
from the context which one is used, an indication should be given.

[SOURCE: IEC 60050–551:2001, 551-20-14, modified – The abbreviated term TDR and the formula have 
been added. Note 2 to entry has been deleted.]

3.7.18
individual distortion ratio
IDR
ratio of any harmonic component to the fundamental: 

​IDR = ​ 
​Q​ h​​

 _ ​Q​ 1​​ ​​

Note 1 to entry: In IEC 60050–161:1990, 161-02-20, this term is named "nth harmonic ratio".

4 Common requirements

4.1 General conditions

All phenomena, from the emission or immunity point of view, shall be considered individually. The 
limits are given for conditions which do not consider the cumulative effects of different phenomena.

For a realistic assessment of the EMC situation, a typical configuration shall be chosen based on a risk 
assessment by taking into account

•	 the worst-case steady state conditions, and

•	 all operating modes.

The application of tests for evaluation of immunity depends on the particular equipment under test 
(EUT), its configuration, its ports, its technology, and its operating conditions (see annexes).

For further information, see Annex A.

4.2 Tests

4.2.1 Conditions

All the tests specified in this document are type tests only. The equipment shall meet the EMC 
requirements under all steady state operating conditions as stated in the operating manual of the 
equipment when measured by the test methods specified in this document.

NOTE 1 Due to local radio transmission legislation, some immunity tests can be subject to conditions which 
restrict the choice of location where they can be performed.

For the tests of an EUT, the BDM or CDM shall be connected to a motor of a type permitted in the 
instructions for use. The motor shall be chosen based on a risk assessment by taking into account

•	 the worst-case steady state conditions, and

•	 all operating modes.

The cabling between the BDM/CDM and motor and the earthing rules shall be in accordance with the 
installation instructions of the BDM or CDM and the motor. If the EUT is a BDM or CDM, a passive test 
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load (resistive, or resistive and inductive) may be applied as an alternative to a motor during immunity 
tests or low frequency emission tests, provided that passive test load represents the worst case.

NOTE 2 For high frequency emissions, passive test load can be unsuitable to simulate differential and common 
mode capacitances and couplings typically present.

For an MT, the EUT shall operate a programmed cycle that exercises the various functions of the MT 
during the test.

NOTE  3 The test can be performed without machining a workpiece, because cutting material will require 
cooling fluid, dust filters and fire extinguishers which cannot be applied on a test site.

The description of the tests, the test methods, the characteristics of the tests and the test set-ups are 
given in the referred standards and are not repeated here. If, however, modifications or additional 
requirements and information or specific test methods are needed for practical implementation and 
application of the tests, then they are given in this document.

All terminals shall be connected and operated in normal operating conditions to ensure that all relevant 
types of termination are covered. The tests shall be carried out at the rated supply voltage.

NOTE 4 If a risk assessment shows that some terminals are not significant to the EMC performance of the EUT, 
those terminals can remain disconnected during the test, while ensuring that the remaining configuration still 
represents the worst case.

4.2.2 Test report

The test results shall be documented in a test report. The report shall clearly and unambiguously 
present all relevant information for reproducible testing. A functional description and detailed 
performance (acceptance) criteria shall be noted in the test report. Within the test report, the chosen 
test arrangements shall be justified. The test arrangement shall be described in detail in the test report. 
The test report shall also state whether the EUT is a BDM, a CDM, a PDS or a MT.

4.3 Documentation for the user

The installation instructions shall contain the information necessary for the correct installation of an 
EUT into a typical system or process in the intended location. This information includes any information 
on emissions required by 6.5.1.1 and 6.5.1.3 for EUT of category C1 and EUT of category C2, 6.5.2.1 for 
EUT of category C3 and 6.6.2 for EUT of category C4. It also includes the information required by 5.3.2 
in the case where the immunity of an EUT is suitable for residential, commercial and light industrial 
locations only.

NOTE 1 From the emission point of view, an EUT with a lower emission category, such as C1, can always be used 
instead of one with a higher emission category, such as C3.

NOTE 2 Emission categories are independent of immunity. For example, a statement that an EUT has emission 
category C1 does not imply that the immunity is only suitable for a residential location.

If special EMC measures are necessary to fulfil the required limits, these shall be clearly stated in the 
user documentation in sufficient detail to permit the installer to install the equipment correctly. Where 
relevant, these can include details of the following:

•	 maximum and minimum acceptable supply network impedance (or RSI, RSC);

•	 use of shielded or special cables (power and/or control);

•	 cable shield connection requirements;

•	 maximum permissible cable length;

•	 cable segregation;

•	 use of external devices such as filters;
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•	 correct bonding to functional earth.

If different devices or connection requirements apply in different environments, this shall also be stated.

5 Immunity requirements

5.1 General conditions

5.1.1 Performance (acceptance) criteria

The system performance relates to the functions of the EUT as a whole that are declared in the 
information for the user.

The performance (acceptance) criteria shall be used to check the performance of an EUT against 
external disturbances. From the EMC point of view, any installation according to Figure 1 or Figure 2 
shall be running properly.

Table 1 classifies the effects of a given disturbance into three performance (acceptance) criteria: A, B 
and C for the BDM, CDM and PDS.

Table 2 classifies the effects of a given disturbance into three performance (acceptance) criteria: A, B 
and C for the MT.

The "general system performance" item from Table 1 and Table 2 is based on the performance criteria 
in the generic EMC immunity standards IEC 61000–6–1 and IEC 61000–6–2.

The other items in Table  1 and Table  2 describe in more detail the meaning of the general system 
performance (acceptance) criteria for individual features of the EUT.

Subclauses 5.2 and 5.3 state the performance (acceptance) criterion required for each phenomenon.
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Table 1 — Criteria to prove the acceptance of a BDM, CDM or PDS against electromagnetic 
disturbances

Item Performance (acceptance) criterion a

A B C
General system 
performance

No noticeable changes of 
the operating characteristic
Operating as intended, 
within specified tolerance
False starts are not 
acceptable

Temporary noticeable 
changes (visible or audible) of 
the operating characteristic
Self-recoverable
False starts are not 
acceptable

Shutdown, changes in 
operating characteristics
Triggering of protective 
devices b

Not self-recoverable
False starts are not 
acceptable

Torque c generating 
behaviour

Torque c deviation within 
specified tolerances

Temporary torque c deviation 
outside specified tolerances
Self-recoverable

Loss of torque c

Not self-recoverable

Operation of power 
electronics and 
driving circuits

No malfunction of a power 
semiconductor

Temporary malfunction 
which cannot cause 
unintended shut-down of the 
PDS

Shutdown, triggering of 
protective devices b

No loss of stored program
No loss of user program
No loss of persistent settings
Not self-recoverable

Information 
processing and 
sensing functions

Undisturbed 
communication and data 
exchange to external 
devices

Temporarily disturbed 
communication, but no error 
reports of the internal or 
external devices which could 
cause shutdown

Errors in communication, 
loss of data and information
No loss of stored program, 
no loss of user program
No loss of persistent settings
Not self-recoverable

Operation of displays 
and control panels

No changes of visible 
display information, 
only slight light intensity 
fluctuation of LEDs, 
or slight movement of 
characters

Visible temporary changes of 
information, undesired LED 
illumination

Shut down, permanent 
loss of information, or 
unpermitted operating 
mode, obviously wrong 
display information
No loss of stored program, 
no loss of user program
No loss of persistent settings

NOTE Performance (acceptance) criteria A describes continuously unchanged behaviour of the EUT, whereas 
criterion B refers to performance which can degrade transiently provided that the performance self-recovers.
a	 Performance (acceptance) criteria A, B, C – False starts are not acceptable. A false start is an unintended 
change from the logical state "STOPPED" which can make the motor run.
b	 Performance (acceptance) criterion C – The function can be restored by operator intervention (manual 
reset). Opening of fuses is allowed for line-commutated converters operating in inverting mode.
c	 For BDM and CDM, the EUT output current shall be assessed instead of torque.
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Table 2 — Criteria to prove the acceptance of an MT against electromagnetic disturbances

Item Performance (acceptance) criterion
A B C

General system 
performance

No noticeable changes of 
the operating characteristic
Operating as intended, 
within specified tolerance

Temporary noticeable 
changes (visible or audible) of 
the operating characteristic
Self-recoverable

Shutdown, changes in 
operating characteristics a

Triggering of protective 
devices
Not self-recoverable

Data loss behaviour No loss of data
Continuous running

No loss of data
Programs, data and positions 
are kept

Loss of data
Recoverable by restart or 
new set-up

Workpiece program 
execution

No changes in workpiece 
program execution
Continuous running

Temporary changes in 
workpiece program 
execution
Normal program execution 
resumes automatically

Shut down, changes in 
workpiece program 
execution, etc.
Program execution restored 
by control operation or 
by any other operation 
specified in the instructions 
for use

Operation of the 
power electronics 
(axis and spindle 
drives etc.)

Control functions within 
limits
No message(s) on the 
display of any unit about 
control limits being 
exceeded

Control function temporarily 
outside limits
Message(s) on the displays of 
control or other units about 
control limits being exceeded
Operation resumes 
automatically

Shut down of the unit by 
protective or safety devices
Restart by operator is 
allowed

Information 
processing and 
sensing functions

No disturbances in 
sensing or communication 
functions between units

Communication or sensing 
temporarily interrupted
Sensing/communication 
ability stays functioning; 
next required event is 
performed well

Loss of sensing function 
and/or communication 
control between units
Restart by operator is 
allowed

Operation of display 
units and control 
panels

No changes in display 
information
Maximum slight influences 
in Intensity, brightness or 
movements of characters

Temporary visible changes of 
display information
Temporary undesired lamp 
and/or LED illumination

Permanent loss of display 
information or obviously 
wrong information
Incorrect illumination of 
lamps, LEDs etc., not self-
recoverable.
Restart by operator is 
allowed

a	 Examples: The monitor turns off, but the machine carries on operating properly; alarm indications turn on 
without reason; incoherent error messages, incompatible with the actual status of the machine, appear on the 
monitor (e.g. motor position error message with no movement).
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5.1.2 Conditions during the test

5.1.2.1 General

The immunity test requirements for equipment covered by this document are given on a port by port 
basis and listed in 5.2 and 5.3.

NOTE If several process measurement and control ports or signal interfaces have the same physical 
configuration (layout) demonstrated and recorded in the test report, it is common practice to test one port or 
interface of that type only. A risk assessment is helpful to justify any reduction of the number of ports tested.

In 5.2 and 5.3, the minimum requirements, tests and performance (acceptance) criteria are stated. The 
performance (acceptance) criteria refer to 5.1.1.

5.1.2.2 BDM/CDM/PDS test conditions

The BDM/CDM/PDS load used for the tests shall be selected according to 4.2.1. The actual load shall be 
noted in the test report.

Testing the torque generating behaviour as well as the information processing and sensing functions 
requires special test equipment with adapted immunity against the parasitic coupling of the 
test disturbance. It may only be used if the immunity of the test set-up can be proven by reference 
measurements.

For testing the performance of the information processing or sensing function, suitable equipment 
shall be available to simulate the data communication or data evaluation. This equipment shall have 
sufficient immunity to operate correctly during the test.

5.1.2.3 MT test conditions

The MT shall operate normally during measurement, but without processing workpieces, without 
using coolant liquid, without transporting raw and finished workpieces or chips etc. or machining a 
workpiece. Despite the MT not producing workpieces, all components for operating inside the (stand-
alone) MT should be built in and operating.

During the tests concerning electromagnetic fields and conducted radio-frequency common mode, 
the MT shall run an automatic operation programme which exercises all equipment of the MT (with 
a typical cycle time), for example as is used for real production. The automatic programme shall be 
described in the test report.

If the MT or the sub-components can be connected to auxiliary equipment, then the MT or the sub-
component shall be tested while connected to the minimum configuration of auxiliary equipment 
necessary to exercise all ports selected for testing.

5.2 Basic immunity requirements – Low-frequency (< 150 kHz) disturbances

5.2.1 Harmonics

5.2.1.1 Low voltage EUTs

The EUT shall sustain the immunity levels while meeting the performance criteria given in Table 3. The 
test shall be performed using the EUT with the motor connected. The test method of IEC 61000–4–13 
shall be applied.

NOTE The scope of IEC 61000–4–13 is limited to 16 A. However, test generators can be available above 16 A as 
well. When such test equipment is available, an EUT with rated input current above 16 A can be tested according 
to IEC 61000–4–13 as well.
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Table 3 — Minimum immunity requirements for individual harmonic orders on AC power ports 
of low voltage EUT

Phenomenon 
Harmonic 

order

Residential, commercial or light 
industrial environment Industrial environment Performance 

(acceptance) 
criterionReference 

document Level Reference 
document Level

2 IEC 61000–4–13 
class 2

3 % IEC 61000–4–13 
class 3

5 % A, C a

3 8 % 9 %
4 1,5 % 2 %
5 9 % 12 %

Even orders
6 ≤ h ≤ 40

No requirement 1,5 %

7 7,5 % 10 %
9 2,5 % 4 %

11 5 % 7 %
13 4,5 % 7 %
15 No requirement 3 %
17 3 % 6 %
19 2 % 6 %
21 No requirement 2 %
23 2 % 6 %
25 2 % 6 %
27 No requirement 2 %
29 1,5 % 5 %
31 1,5 % 3 %
33 No requirement 2 %
35 1,5 % 3 %
37 1,5 % 3 %
39 No requirement 2 %

NOTE 1 For individual harmonic orders in residential, commercial or light industrial locations, levels are 
from class 2 in IEC 61000–4–13 (these are approximately 1,5 times the compatibility levels of IEC 61000–2–4).
NOTE 2 For individual harmonic orders in industrial locations, levels are from class 3 in IEC 61000–4–13 
(these are approximately 1,5 times the compatibility levels of IEC 61000–2–4).
NOTE 3 High levels of harmonic voltage can cause excess power dissipation in passive filters in the input 
circuits of active infeed converters. This can cause tripping of the thermal protection of these filters, resulting 
in performance criterion C. If performance criterion A at these test levels is desired, an installation-specific 
filter can be required.
a	 Generally, the performance criterion is A. However, in the case of active infeed converters, the performance 
criterion C is accepted.

5.2.1.2 EUT of rated voltage above 1 000 V

5.2.1.2.1 AC main power port

The EUT shall sustain the immunity levels given in Table 4.

© Standards Australia Limited 2024

Full document details: AS IEC 61800.3-2024

http://www.avadocuments.com/doc/as-iec-61800-3-2024
http://www.avadocuments.com/doc/as-iec-61800-3-2024


29 AS IEC 61800.3:2024

Table 4 — Minimum immunity requirements for harmonics on AC main power ports of EUTs of 
rated voltage above 1 000 V

Phenomenon Reference document Level
Performance 
(acceptance) 

criterion
Harmonics (individual 
harmonic orders)

IEC 61000–2–4 class 3 Value of the compatibility level A

Harmonics short term (< 15 s) IEC 61000–2–4 class 2 1,5 times the value of the 
compatibility level

A

5.2.1.2.2 AC auxiliary power port

The AC auxiliary power ports of EUTs shall sustain the immunity levels for industrial locations given in 
Table 3 while meeting the performance criteria in that table.

5.2.2 Voltage dips and short interruptions

5.2.2.1 Low voltage EUT

The EUT shall sustain the immunity levels given in Table 5.

For equipment rated up to 16 A per phase, the EUT shall be tested using the method of IEC 61000–4–11. 
For equipment rated above 16 A per phase, the EUT shall be tested using the method of IEC 61000–4–34.

Table 5 — Minimum immunity requirements for voltage dips and short interruptions on AC 
power ports of low voltage EUTs

Phenomenon
Residential, commercial or light industrial 
environment Industrial environment Performance 

(acceptance) 
criterionReference document Level Reference document Level

Voltage dips IEC 61000–4–11

class 2

or

IEC 61000–4–34

class 2 c

Volts 
remaining

Cycles IEC 61000–4–11

class 3

or

IEC 61000–4–34

class 3 c

Volts 
remaining

Cycles C b

0 % 1 0 % 1

70 % 25/30 a 40 % 10/12 a

70 % 25/30 a

80 % 250/300 a

Short 
interruptions

IEC 61000–4–11

class 2

or

IEC 61000–4–34

class 2 c

Volts 
remaining

0 %

Cycles

250/300 a
IEC 61000–4–11

class 3

or

IEC 61000–4–34

class 3 c

Volts 
remaining

0 %

Cycles

250/300 a
C b

a	 "x/y cycles" means "x cycles for 50 Hz test" and "y cycles for 60 Hz test".
b	 Opening of fuses is allowed for line-commutated converters operating in inverting mode.
c	 IEC 61000–4–11 applies to equipment rated less than or equal to 16 A and IEC 61000–4–34 to equipment rated above 16 A.

NOTE  1 A BDM/CDM/PDS is used for energy conversion, and a voltage dip represents a loss of available 
energy. It can be necessary to trip for safety reasons, even during a voltage dip of 30 % to 50 % amplitude and 
0,3 s duration.

NOTE 2 A decreasing input voltage, even with few milliseconds duration, can result in blowing of fuses when 
applied to a line commutated thyristor converter operating under regeneration mode.

NOTE  3 The effect of a voltage dip (energy reduction) on the process cannot be defined without detailed 
knowledge of the process itself. This effect is a system and rating aspect and will generally be greatest when the 
power demand (including losses) on the EUT is higher than the available power.
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NOTE 4 Where it is possible and not dangerous, the behaviour of the EUT during short interruptions can be 
verified by switching off and on the mains supply during the standard operating conditions of the EUT (see B.6.1).

The degradation of performance resulting from voltage dips or short interruptions shall be stated in 
the documentation for the user.

NOTE  5 Improvements to the immunity (use of UPS, stand-by generator, derating, etc.) can result in a 
considerable increase in the size and cost of the EUT and can reduce the efficiency or power factor. Operation 
such as automatic restart can have safety consequences, which are not covered by this document.

5.2.2.2 EUT of rated voltage above 1 000 V

5.2.2.2.1 AC main power port

AC main power ports of EUTs shall sustain the immunity levels given in Table 6.

The EUT shall be tested using the method of IEC 61000–4–34.

Table 6 — Minimum immunity requirements for dips and short interruptions on AC main power 
ports of rated voltage above 1 000 V of EUTs

Phenomenon Reference document Level
Performance 
(acceptance) 

criterion
Voltage dips IEC 61000–4–34 a Volts 

remaining
Cycles C c

0 % 1
40 % 10/12 b

70 % 25/30 b

80 % 250/300 b

Short interruptions IEC 61000–4–34 a Volts 
remaining

Cycles C c

0 % 250/300 b
a	 Typical depths and durations of voltage dips are given in IEC TR 61000–2–8.
b	 "x/y cycles" means "x cycles for 50 Hz test" and "y cycles for 60 Hz test".
c	 Opening of fuses is allowed for line-commutated converters operating in inverting mode.

The degradation of performance resulting from voltage dips or short interruptions shall be stated in 
the documentation for the user.

5.2.2.2.2 AC auxiliary power port

The low voltage AC auxiliary power ports of EUTs shall sustain the immunity levels given in Table 7.
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Table 7 — Minimum immunity requirements for dips and short interruptions on low voltage AC 
auxiliary power ports of EUTs

Phenomenon Reference document Level
Performance 
(acceptance) 

criterion
Voltage dips IEC 61000–4–11

or
IEC 61000–4–34 b

Volts remaining Cycles C
0 % 1
40 % 10/12 a

70 % 25/30 a

80 % 250/300 a

Short interruptions IEC 61000–4–11
class 3
or
IEC 61000–4–34
class 3 b

Volts remaining Cycles C
0 % 250/300 a

a	 "x/y cycles" means "x cycles for 50 Hz test" and "y cycles for 60 Hz test".
b	 IEC 61000–4–11 applies to equipment less or equal to 16 A and IEC 61000–4–34 applies to equipment 
above 16 A.

5.2.3 Frequency variations

5.2.3.1 Low voltage EUTs

The EUT shall comply with the immunity levels given in Table 8. During testing, the rated load condition 
shall be used.
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Table 8 — Minimum immunity requirements for frequency variations on AC power ports of low 
voltage EUTs

Phenomenon

Residential, commercial or 
light industrial environment Industrial environment Performance 

(acceptance) 
criterionReference 

document Level Reference 
document Level

Frequency 
variation

IEC 61000–4–28 Frequency 
change:
±2 %

IEC 61000–4–28 Frequency change:
±2 %
±4 % where the 
supply is separated 
from public supply 
networks

A

Transition 
period between 
frequencies:
2 s

Transition period 
between frequencies:
2 s

NOTE The frequency rate of change is specified according to IEC 61000–4–28. For a transition period of 2 s, a 
frequency change of ±2 % corresponds to a frequency rate of change of ±1 %/s and a frequency change of ±4 % 
corresponds to a frequency rate of change of ±2 %/s.

5.2.3.2 EUTs of rated voltage above 1 000 V

5.2.3.2.1 AC main power port

The EUT shall sustain the immunity levels given in Table 9. During verification, the rated load condition 
shall be used.

Table 9 — Minimum immunity requirements for frequency variations on AC main power ports 
of rated voltage above 1 000 V of EUTs

Phenomenon Reference document Level Performance 
(acceptance) criterion

Frequency variation IEC 61000–4–28 Frequency change:
±2 %
±4 % where the supply 
is separated from public 
supply networks
Transition period between 
frequencies:
2 s

A

NOTE The frequency rate of change is specified according to IEC 61000–4–28. For a transition period of 2 s, a 
frequency change of ±2 % corresponds to a frequency rate of change of ±1 %/s and a frequency change of ±4 % 
corresponds to a frequency rate of change of ±2 %/s.

5.2.3.2.2 AC auxiliary power port

The AC auxiliary power ports of EUTs shall sustain the immunity levels given in Table 10.
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Table 10 — Minimum immunity requirements for frequency variations on auxiliary AC low 
voltage power ports of EUTs

Phenomenon Reference document Level Performance 
(acceptance) criterion

Frequency variation IEC 61000–4–28 Frequency change:
±2 %
±4 % where the supply 
is separated from public 
supply networks
Transition period between 
frequencies:
2 s

A

NOTE The frequency rate of change is specified according to IEC 61000–4–28. For a transition period of 2 s, a 
frequency change of ±2 % corresponds to a frequency rate of change of ±1 %/s and a frequency change of ±4 % 
corresponds to a frequency rate of change of ±2 %/s.

5.2.4 Supply influences – Magnetic fields

Immunity tests according to IEC 61000–4–8 are not required.

NOTE BDMs, CDMs, PDSs and MTs are inherently immune against external magnetic fields because the magnetic 
fields inside the EUT are orders of magnitude above the magnetic field test levels defined in IEC 61000–4–8 (see 
A.3.1 for explanation).

5.3 Basic immunity requirements – High-frequency (≥ 150 kHz) disturbances

5.3.1 Conditions

In the following Table  11 and Table  12, the minimum immunity requirements for high-frequency 
disturbance tests and performance (acceptance) criteria are stated. The performance (acceptance) 
criteria refer to 5.1.1.

5.3.2 Residential, commercial and light industrial environment

The levels in Table  11 shall be applied to EUTs which are intended to be used only in residential, 
commercial or light industrial locations.

If an EUT is designed to have immunity according to Table 11, it shall include a written caution in the 
instructions for use which indicates that it is not intended to be used in an industrial location.
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Table 11 — Minimum immunity requirements for EUTs intended for use in a residential, 
commercial or light industrial location

Port Phenomenon Basic standard 
for test method Level

Performance 
(acceptance) 

criterion
Enclosure port ESD (electrostatic 

discharge)
IEC 61000–4–2 4 kV CD

or 8 kV AD
if CD impossible g

B

Radio-frequency 
electromagnetic field, 
amplitude modulated

IEC 61000–4–3 80 MHz to 1 000 MHz
3 V/m
80 % AM (1 kHz)

A

Radio-frequency 
electromagnetic field, 
amplitude modulated

IEC 61000–4–3 1,4 GHz to 6,0 GHz
3 V/m
80 % AM (1 kHz)

A

Power ports
(except auxiliary DC 
power ports below 
60 V)

Fast transient-burst IEC 61000–4–4 1 kV
5 kHz or 100 kHz a,b

B

Surge c

1,2/50 μs, 8/20 μs
IEC 61000–4–5 1 kV d

2 kV e
B

Conducted radio-frequency 
common mode

IEC 61000–4–6 0,15 MHz to 80 MHz
3 V
80 % AM (1 kHz)

A

Power interfaces Fast transient-burst f IEC 61000–4–4 1 kV
5 kHz or 100 kHz b

Capacitive clamp

B

Signal interfaces Fast transient-burst f IEC 61000–4–4 0,5 kV
5 kHz or 100 kHz b

Capacitive clamp

B

Conducted radio-frequency 
common mode f

IEC 61000–4–6 0,15 MHz to 80 MHz
3 V
80 % AM (1 kHz)

A

Ports for process 
measurement 
control lines and 
wired network 
ports
Auxiliary DC power 
ports below 60 V

Fast transient-burst f IEC 61000–4–4 0,5 kV
5 kHz or 100 kHz b

Capacitive clamp

B

Surge g

1,2/50 μs, 8/20 μs
IEC 61000–4–5 1 kV e B

Conducted radio-frequency 
common mode f

IEC 61000–4–6 0,15 MHz to 80 MHz
3 V
80 % AM (1 kHz)

A

a	 Power ports with current rating < 100 A: direct coupling using the coupling and decoupling network. 
Power ports with current rating ≥ 100 A: if the EUT does not work properly with the coupling and decoupling 
network, the capacitive clamp without decoupling network shall be used instead. If the capacitive clamp is 
used, test level shall be 2 kV. The chosen test method shall be stated in the test report.
b	 The test may be performed at one or both repetition frequencies. The use of 5 kHz is traditional; however, 
100 kHz is closer to reality. The chosen test method shall be stated in the test report.
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