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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ADJUSTABLE SPEED ELECTRICAL  

POWER DRIVE SYSTEMS –  
 

Part 3: EMC requirements and specific test methods  
for PDS and machine tools  

 
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; 
b) extension of the frequency range for radiated immunity tests to 6 GHz;  
c) general updates in the normative part and the informative annexes. 
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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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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 11 1 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. 

___________ 
1 Under preparation. Stage at the time of publication: CISPR/NFDIS 11:2022. 
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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. 

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 measure-
ment 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 
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and measure-
ment 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 
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 
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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. 

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. 

 

Figure 1 – Content of the PDS and its installation 
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3.1.4  
installation 
equipment (one or more) which includes at least both the PDS and the driven equipment 

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. 

 

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.] 
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