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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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EXPLANATORY NOTE (For information only, not to be part of the standard) 59 

Maintenance of IEC 61000-2-4:2002 is assigned to SC77A//WG8.The maintenance work 60 
carried is based on related proposals from WG8 Members and information from National 61 
Committees.  62 

An overview of main modifications under discussion comparing with IEC 61000-2-4 has been 63 
provided with document 77A/1062/DC. 64 

Based on the responses received to this DC (77A/1070/INF), a working draft for a future 65 
edition has been further developed, the result of this development being presented with this 66 
CD for comments. With regard to some different positions within WG8 concerning proposed 67 
modifications, together with this CD a 2nd DC is circulated to National Committees,  68 

• providing background information about the recent status of discussions 69 
• requesting National Committees to provide information about recognized EMI caused 70 

by harmonics to electrical equipment used in public LV supply networks as well as 71 
information about measurement results on the impact of (increased) individual 72 
harmonics in the supply voltage to the performance of equipment used in public supply 73 
networks. 74 

With regard to the main issue under discussion within WG8 being the appropriate choice of 75 
compatibility levels for harmonics up to 2 kHz, in case of considering an increase of the 76 
values for the even and triplen harmonics together with a modified classification 2a und 2b for 77 
environments instead of the recently defined Class 2, the related values for compatibility 78 
levels in Table 2 are provisional ones, which will be further discussed based on the 79 
feedback as now requested from National Committees. 80 
 81 

82 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 83 
____________ 84 

 85 
ELECTROMAGNETIC COMPATIBILITY (EMC) – 86 

 87 
Part 2-4: Environment – 88 

Compatibility levels in industrial plants for 89 
low-frequency conducted disturbances 90 

 91 
 92 

FOREWORD 93 

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising 94 
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote 95 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 96 
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is 97 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 98 
participate in this preparatory work. International, governmental and non-governmental organizations liaising 99 
with the IEC also participate in this preparation. The IEC collaborates closely with the International 100 
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the 101 
two organizations. 102 

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an 103 
international consensus of opinion on the relevant subjects since each technical committee has representation 104 
from all interested National Committees. 105 

3) The documents produced have the form of recommendations for international use and are published in the form 106 
of standards, technical specifications, technical reports or guides and they are accepted by the National 107 
Committees in that sense. 108 

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International 109 
Standards transparently to the maximum extent possible in their national and regional standards. Any 110 
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly 111 
indicated in the latter. 112 

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 113 
equipment declared to be in conformity with one of its standards. 114 

6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject 115 
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights. 116 

International Standard IEC 61000-2-4 has been prepared by subcommittee 77A: Low 117 
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility. 118 

This standard forms part 2-4 of IEC 61000. It has the status of a basic EMC publication in 119 
accordance with IEC Guide 107. 120 

This third edition cancels and replaces the second edition, published in 2002, and 121 
constitutes a technical revision. 122 

The text of this standard is based on the following documents: 123 

FDIS Report on voting 

77A/378/FDIS 77A/383/RVD 

 124 
Full information on the voting for the approval of this standard can be found in the report on 125 
voting indicated in the above table. 126 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.  127 

Annexes A, B and C are for information only. 128 

The committee has decided that the contents of this publication will remain unchanged until 129 
2010. At this date, the publication will be  130 

• reconfirmed; 131 

• withdrawn; 132 
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• replaced by a revised edition, or 133 

• amended. 134 
 135 
The contents of the corrigendum of July 2014 have been included in this copy. 136 

 137 
138 
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INTRODUCTION 139 

IEC 61000 is published in separate parts according to the following structure: 140 

Part 1: General 141 

 General considerations (introduction, fundamental principles) 142 
 Definitions, terminology 143 
Part 2: Environment 144 

 Description of the environment 145 
 Classification of the environment 146 
 Compatibility levels 147 
Part 3: Limits 148 

 Emission limits 149 
Immunity limits (in so far as they do not fall under the responsibility of the product 150 
committees) 151 

Part 4: Testing and measurement techniques 152 

Measurement techniques 153 
Testing techniques 154 

Part 5: Installation and mitigation guidelines 155 

Installation guidelines 156 
Mitigation methods and devices 157 

Part 6: Generic standards 158 

Part 9: Miscellaneous 159 

Each part is further subdivided into several parts, published either as International Standards, 160 
technical specifications or technical reports, some of which have already been published as 161 
sections. Others will be published with the part number followed by a dash and a second 162 
number identifying the subdivision (example: 61000-3-11). 163 

Detailed information on the various types of disturbances that can be expected on public 164 
power supply systems can be found in IEC 61000-2-1 and IEC 61000-2-12. 165 

166 
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ELECTROMAGNETIC COMPATIBILITY (EMC) – 167 
 168 

Part 2-4: Environment – 169 
Compatibility levels in industrial and other non-public power distribution 170 

systems for 171 
low-frequency conducted disturbances 172 

 173 
 174 
 175 

1 Scope 176 

This part of IEC 61000 is concerned with conducted disturbances in the frequency range 177 
from 0 kHz to 150 kHz. It gives numerical compatibility levels for industrial and non-public 178 
power distribution systems at nominal voltages up to 35 kV and a nominal frequency of 179 
50 Hz or 60 Hz. 180 

Power supply systems on ships, aircraft, offshore platforms and railways are not included. 181 

The compatibility levels specified in this standard apply at the in-plant point of coupling. At the 182 
power input terminals of equipment receiving its supply from the above systems, the severity 183 
levels of the disturbances can, for the most part, be taken to be the same as the levels at the 184 
in-plant point of coupling. In some situations this is not so, particularly in the case of a long 185 
feeder dedicated to the supply of a particular load, or in the case of a disturbance generated 186 
or amplified within the installation of which the equipment forms a part. 187 

Compatibility levels are specified for electromagnetic disturbances of the types which can be 188 
expected at any in-plant point of coupling (IPC) within industrial plants or other non-public 189 
networks, for guidance in 190 

a) limits to be set for disturbance emission into industrial power supply systems (including 191 
the planning levels defined in 3.1.5); 192 

NOTE 1  A very wide range of conditions is possible in the electromagnetic environments of industrial and other 193 
non-public networks. These are approximated in this standard by the three classes described in Clause 4. How-194 
ever, it is the responsibility of the operator of such a network to take account of the particular electromagnetic 195 
and economic conditions, including equipment characteristics, in setting the above-mentioned limits. 196 

b) the choice of immunity levels for the equipment within these systems. 197 
The disturbance phenomena considered are: 198 

– voltage deviations; 199 
– voltage dips and short interruptions; 200 
– voltage unbalance; 201 
– power-frequency variations; 202 
– harmonics up to order 40; 203 
– interharmonics up to the 40th harmonic; 204 
– voltage components at higher frequencies (above 40th harmonic) up to 150kHz; 205 
– d.c. component;– transient overvoltages. 206 
The compatibility levels are given for different classes of the electromagnetic environment 207 
determined by the characteristics of the supply network. 208 

NOTE 2 Compatibility levels at the point of common coupling (PCC) on public networks are specified in 209 
IEC 61000-2-2 for low-voltage networks and IEC 61000-2-12 for medium-voltage networks. Technical reports 210 
IEC 61000-3-6 and IEC 61000-3-7 describe the approach of supply authorities to the limitation of emissions from 211 
installations and large loads. 212 
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2 Normative references 213 

The following referenced documents are indispensable for the application of this document. 214 
For dated references, only the edition cited applies. For undated references, the latest edition 215 
of the referenced document (including any amendments) applies. 216 

IEC 60050-101, International Electrotechnical Vocabulary (IEV) – Part 101: Mathematics 217 

IEC 60050-161, International Electrotechnical Vocabulary (IEV) – Chapter 161: Electro-218 
magnetic compatibility 219 

IEC 60050-551, International Electrotechnical Vocabulary (IEV) – Part 551: Power electronics 220 

IEC 61000-2-2, Electromagnetic compatibility (EMC) – Part 2-2: Environment – Compatibility 221 
levels for low-frequency conducted disturbances and signalling in public low-voltage power 222 
supply systems 223 

IEC 61000-2-12, Electromagnetic compatibility (EMC) – Part 2-12: Environment – 224 
Compatibility levels for low-frequency conducted disturbances and signalling in public 225 
medium-voltage power supply systems 1 226 

3 Definitions 227 

For the purposes of this part of IEC 61000, the definitions given in chapter 161 and parts 101 228 
and 551 of IEC 60050 (IEV) as well as the following apply. 229 

3.1 General definitions 230 

3.1.1 231 
(electromagnetic) disturbance 232 
any electromagnetic phenomenon which, by being present in the electromagnetic 233 
environment, can cause electrical equipment to depart from its intended performance  234 
[IEV 161-01-05, modified] 235 

3.1.2 236 
disturbance level 237 
amount or magnitude of an electromagnetic disturbance, measured and evaluated in a 238 
specified way 239 
[IEV 161-03-01, modified] 240 

3.1.3 241 
electromagnetic compatibility  242 
EMC  243 
ability of an equipment or system to function satisfactorily in its electromagnetic environment 244 
without introducing intolerable electromagnetic disturbances to anything in that environment  245 
[IEV 161-01-07] 246 
NOTE 1 Electromagnetic compatibility is a condition of the electromagnetic environment such that, for every 247 
phenomenon, the disturbance emission level is sufficiently low and immunity levels are sufficiently high so that all 248 
devices, equipment and systems operate as intended. 249 
NOTE 2 Electromagnetic compatibility is achieved only if emission and immunity levels are controlled such that 250 
the immunity level of devices, equipment and systems, at any location, are not exceeded by the disturbance level 251 
at that location, resulting from the cumulative emission of all sources and other factors such as circuit impedances. 252 
Conventionally, compatibility is said to exist if the probability of the departure from intended performance or of the 253 
adverse effect is sufficiently low. See Clause 4 of IEC 61000-2-1. 254 
NOTE 3 Where the context requires it, compatibility may be understood to refer to a single disturbance or class of 255 
disturbances. 256 
NOTE 4 Electromagnetic compatibility is a term used also to describe the field of study of the adverse 257 
electromagnetic effect which devices, equipment and systems undergo from each other or from electromagnetic 258 
phenomena. 259 

——————— 
1 To be published. 
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3.1.4 260 
(electromagnetic) compatibility level 261 
specified electromagnetic disturbance level used as a reference level in a specified 262 
environment for coordination in the setting of emission and immunity limits  263 
[IEV 161-03-10, modified] 264 
NOTE By convention, the compatibility level is chosen so that there is only a small probability that it will be 265 
exceeded by the actual disturbance level. 266 

3.1.5 267 
planning level 268 
level of a particular disturbance in a particular environment, adopted as a reference value 269 
for the limits to be set for the emission of large loads and installations, in order to 270 
coordinate those limits with all the limits adopted for equipment intended to be connected 271 
to the power supply system 272 
NOTE The planning level is locally specific and is adopted by those responsible for planning and operating the 273 
power supply network in the relevant area. (For further explanation, see Annex A of IEC 61000-2-2 and IEC TS 274 
61000-1-2.) 275 

3.1.6 276 
Industrial and private power distribution system 277 
Distribution network which is separated by at least one separation transformer from the public 278 
power supply system at which other customer installations are connected 279 

3.1.6 280 
point of common coupling 281 
PCC  282 
point on a public power supply network, electrically nearest to a particular load, at which other 283 
loads are, or could be, connected  284 
NOTE The PCC is usually the point for which electromagnetic compatibility in public networks is to be considered. 285 

 286 
[IEV 161-07-15, modified] 287 

3.1.7 288 
in-plant point of coupling  289 
IPC  290 
point on a network inside a system or an installation, electrically nearest to a particular load, 291 
at which other loads are, or could be, connected 292 
NOTE The IPC is usually the point for which electromagnetic compatibility in industrial networks is to be 293 
considered. 294 
3.2 Phenomena-related definitions 295 
The definitions below that relate to harmonics are based on the analysis of system voltages or 296 
currents by the Discrete Fourier Transform method (DFT). This is the practical application of 297 
the Fourier Transform as defined in IEV 101-13-09. See Annex A. 298 

NOTE  The Fourier Transform of a function of time, whether periodic or non-periodic, is a function in the frequency 299 
domain and is referred to as the frequency spectrum of the time function, or simply spectrum. If the time function is 300 
periodic the spectrum is constituted of discrete lines (or components). If the time function is not periodic, the 301 
spectrum is a continuous function indicating components at all frequencies. 302 
Other definitions related to harmonics or interharmonics are given in IEV and other standards. 303 
Some of those other definitions, although not used in this standard, are discussed in Annex A. 304 

3.2.1 305 
fundamental frequency 306 
frequency, in the spectrum obtained from a Fourier transform of a time function, to which all 307 
the frequencies of the spectrum are referred. For the purposes of this standard, the 308 
fundamental frequency is the same as the power supply frequency 309 
[IEV 101-14-50, modified] 310 
NOTE 1 In the case of a periodic function, the fundamental frequency is generally equal to the frequency of the 311 
function itself. (See A.1.) 312 
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NOTE 2 In case of any remaining risk of ambiguity, the power supply frequency should be referred to the polarity 313 
and speed of rotation of the synchronous generator(s) feeding the system. 314 
NOTE 3 This definition may be applied to any industrial power supply network, without regard to the load it 315 
supplies (a single load or a combination of loads, rotating machines or other loads), and even if the generator 316 
feeding the network is a semiconductor converter. 317 

3.2.2 318 
fundamental component (or fundamental) 319 
component whose frequency is the fundamental frequency 320 

3.2.3 321 
harmonic frequency 322 
frequency which is an integer multiple of the fundamental frequency. The ratio of the harmonic 323 
frequency to the fundamental frequency is named harmonic order. (Recommended notation "h") 324 

3.2.4 325 
harmonic component 326 
any of the components having a harmonic frequency. Its value is normally expressed as an 327 
r.m.s. value 328 
For brevity, such a component may be referred to simply as a harmonic 329 

3.2.5 330 
interharmonic frequency 331 
any frequency which is not an integer multiple of the fundamental frequency 332 
NOTE 1 By extension from harmonic order, the interharmonic order is the ratio of interharmonic frequency to the 333 
fundamental frequency. This ratio is not an integer. (Recommended notation "m") 334 
NOTE 2 In the case where m < 1, the term sub-harmonic frequency may also be used. 335 

3.2.6 336 
interharmonic component 337 
component having an interharmonic frequency. Its value is normally expressed as an r.m.s. 338 
value. 339 
For brevity, such a component may be referred to simply as an interharmonic 340 
NOTE  For the purpose of this standard, and as stated in IEC 61000-4-7, the time window has a width of 341 
10 fundamental periods (for 50 Hz systems) or 12 fundamental periods (for 60 Hz systems), i.e. approximately 342 
200 ms. The difference in frequency between two consecutive interharmonic components is, therefore, 343 
approximately 5 Hz. 344 

3.2.7 345 
total harmonic distortion  346 
THD 347 
ratio of the r.m.s. value of the sum of all the harmonic components up to a specified order 348 
(recommended notation "H") to the r.m.s. value of the fundamental component  349 
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where: 351 
Q represents either current or voltage; 352 
Q1 is the r.m.s. value of the fundamental component; 353 

h is the harmonic order; 354 
Qh is the r.m.s. value of the harmonic component of order h; 355 

H is 40 for the purpose of the compatibility levels in this standard.  356 
NOTE THD takes account of harmonics only. For consideration of interharmonics , see A.3.1. 357 

3.2.8 358 
voltage unbalance (imbalance) 359 
condition in a polyphase system in which the r.m.s. values of the line-to line voltages 360 
(fundamental component), or the phase angle between consecutive line-to line voltages, are 361 
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