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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.
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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 Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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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INTERNATIONAL ELECTROTECHNICAL COMMISSION  104 

 105 

PARALLEL CONNECTED ACTIVE CORRECTION DEVICES (ACD)  106 

 107 

FOREWORD 108 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 109 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 110 

co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in 111 

addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 112 

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 113 

preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 114 

may participate in this preparatory work. International, governmental and non-governmental organizations liaising 115 

with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 116 

Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  117 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 118 

consensus of opinion on the relevant subjects since each technical committee has representation from all 119 

interested IEC National Committees.  120 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 121 

Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 122 

Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 123 

misinterpretation by any end user.  124 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 125 

transparently to the maximum extent possible in their national and regional publications. Any divergence between 126 

any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  127 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 128 

assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 129 

services carried out by independent certification bodies.  130 

6) All users should ensure that they have the latest edition of this publication.  131 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 132 

members of its technical committees and IEC National Committees for any personal injury, property damage or 133 

other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 134 

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 135 

Publications.  136 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 137 

indispensable for the correct application of this publication.  138 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 139 

rights. IEC shall not be held responsible for identifying any or all such patent rights.  140 

IEC 6xxxx has been prepared by IEC technical committee 22E: Stabilized power supplies 141 

 142 

The text is based on the following documents:  143 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 144 

Full information on the voting for its approval can be found in the report on voting indicated in 145 

the above table. 146 

The language used for the development of this Technical Report is English. 147 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 148 

accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 149 

at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 150 

described in greater detail at http://www.iec.ch/standardsdev/publications. 151 
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The committee has decided that the contents of this document will remain unchanged until the 152 

stability date indicated on the IEC website under webstore.iec.ch in the data related to the 153 

specific document. At this date, the document will be  154 

• reconfirmed, 155 

• withdrawn, 156 

• replaced by a revised edition, or  157 

• amended.  158 

 159 
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INTRODUCTION 160 

Equipment comprising power electronics circuits are typical ly non-linear loads. Such loads are 161 

increasingly frequent in all industrial, commercial and residential installations and their 162 

percentage in overall electrical consumption is growing steadily.  163 

Examples include: 164 

– Industrial equipment (welding machines, arc and induction furnaces, battery chargers, 165 

rectifiers like electrolysers, etc.), 166 

– Variable Speed Drives for AC or DC motors,  167 

– some Uninterruptible Power Supplies. 168 

– Electric Vehicle charging system 169 

 170 

In power systems, non-linear loads are permanently connected, they generate permanent 171 

harmonics, whose effects are described in IEC TS 63191. The major consequences of 172 

harmonics are the increase of the r.m.s. current in the different circuits and the deterioration of 173 

the supply voltage quality. The negative impact may remain un-noticed, but economical results 174 

may be compromised: 175 

– increased overloading on the electrical system, thereby limiting useable capacity,  176 

– increased energy losses and demand power, reduction of Energy Efficiency,  177 

– increased risks of outage, 178 

– Overheating of equipment and cables in installation leading to reduction of equipment 179 

lifetime. 180 

– Perturbation of some electronic systems  181 

 182 

The following pictures present typical current waveforms for single -phase (Figure 1) and three-183 

phase non-linear loads (Figure 2), measured by devices such as PMD compliant to IEC 61557-184 

12 or PQI compliant to IEC 62586-1.  185 

 186 

Figure 1 – Typical current waveforms for single-phase non-linear loads 187 
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 188 

Figure 2 – Typical current waveforms for 3-phases non-linear loads 189 

Active parallel connected filter is used in parallel with the load to minimize these distortions , in 190 

order to obtain a pure sinusoidal waveform. 191 

  192 
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1 Scope 193 

This document specifies product performance, classification, and testing requirements related 194 

to Low Voltage (with rated system voltages not exceeding 1 000 V AC or 1 500 V DC) 195 

parallel-connected Active Correction Devices (ACD), except product safety requirements 196 

already covered by group safety publication IEC 62477-1:2022. 197 

These devices can be single phase or multi-phases devices.  198 

ACD includes both SVG (Static VAR Generator) and AHF (Active Harmonic Filter).  199 

These devices can achieve the below functions:  200 

- Active harmonics filtering; 201 

- Reactive power compensation; 202 

- Unbalanced Load compensation; 203 

- Flicker compensation; 204 

- Any combination of the above functions; 205 

This document does not cover: 206 

- Active mitigation functions part of another device (Variable Speed Drive, UPS,  DVR, ...) 207 

- Switched power capacitors 208 

- Switched inductors 209 

- Passive harmonic filters 210 

- Energy storage converters 211 

- Series-connected active correction devices 212 

In case of hybrid devices, combining a passive harmonic filter and an ACD, the standard covers 213 

only the active part. 214 

 215 

  216 
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2 Normative references 217 

The following documents are referred to in the text in such a way that some or all of their content 218 

constitutes requirements of this document. For dated references, only the edition cited applies. 219 

For undated references, the latest edition of the referenced document (including any 220 

amendments) applies. 221 

IEC 60068-2-1, Environmental testing – Part 2-1: Tests – Test A: Cold 222 

IEC 60068-2-2, Environmental testing – Part 2: Tests – Tests B: Dry heat 223 

IEC 60068-2-30, Environmental testing – Part 2-30 – Tests – Test Db: Damp heat, cyclic  224 

(12 h + 12 h cycle) 225 

IEC 60068-2-6, Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal) 226 

IEC 60068-2-14, Environmental testing – Part 2-14 Tests – Test N: Change of temperature 227 

IEC 60068-2-27, Environmental testing – Part 2-27: Tests – Test Ea and guidance: Shock 228 

IEC 60068-2-31, Environmental testing – Part 2-31: Tests – Test Ec: Rough handling shocks, 229 

primarily for equipment-type specimens 230 

IEC 60068-2-52, Environmental testing – Part 2-52: Tests – Test Kb: Salt mist, cyclic (sodium 231 

chloride solution) 232 

IEC 60068-2-57, Environmental testing – Part 2-57:Tests – Test Ff: Vibration – Time-history 233 

method 234 

IEC 60068-2-78, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state 235 

IEC 60529, Degrees of protection provided by enclosures (IP Code)  236 

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) – Part 6-2: Generic standards - 237 

Immunity for industrial environments 238 

IEC 61000-6-4:2018, Electromagnetic compatibility (EMC) – Part 6-4: Generic standards - 239 

Emission standard for industrial environments 240 

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against 241 

external mechanical impacts (IK code) 242 

IEC 62477-1:2022, Safety requirements for power electronic converter systems and equipment 243 

– Part 1: General 244 

 245 

  246 
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3 Terms and definitions 247 

For the purposes of this document, the following terms and definitions apply.  248 

ISO and IEC maintain terminological databases for use in standardization at the following 249 

addresses:  250 

• IEC Electropedia: available at http://www.electropedia.org/  251 

• ISO Online browsing platform: available at https://www.iso.org/obp/ui/ 252 

3.1 Terms related to devices 253 

3.1.1  254 

SVG (Static Var Generator) 255 

active device used for stepless reactive power compensation  256 

Note to entry - SVG can be called EVC (Electronic VAR Compensator)  or STATCOM (static Compensator)  257 

3.1.2  258 

AHF (Active Harmonics Filter)  259 

Active device used for fundamental compensation and harmonic filtering  260 

3.1.3  261 

DVR 262 

Dynamic Voltage Restorer 263 

A system to mitigate the sags and swells in supply voltage  264 

3.2 Terms related to device electrical parameters 265 

3.2.1  266 

Rated voltage 267 

rated value of the voltage assigned by the manufacturer to a component, device or equipment 268 

and to which operation and performance characteristics are referred  269 

Note 1 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range.  270 

Note 2 to entry: For three-phase power supply, the line-to-line voltage applies. 271 

[SOURCE: IEV 442-09-10] 272 

3.2.2  273 

rated current 274 

the current assigned by the manufacturer for a specified operating condition of an accessory  275 

[SOURCE: IEV 442-01-02] 276 

3.2.3  277 

rated frequency 278 

the frequency at which the device is designed to operate 279 

3.2.4  280 

harmonic Attenuation Factor 281 

Ratio of amplitude of load harmonic current to grid harmonic current for a given harmonic order 282 

after application of ACD 283 
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3.2.5  284 

operating range 285 

environmental conditions (temperature range, EMC environment, ....) and use conditions 286 

(voltage range, current range, ...) for which a device is able to perform its intended function(s)  287 

3.3 Terms related to electrical phenomena 288 

3.3.1  289 

total harmonic ratio 290 

total harmonic distortion 291 

THD (abbreviation)THD 292 

ratio of the r.m.s. value of the harmonic content to the r.m.s. value of the fundamental 293 

component or the reference fundamental component of an alternating quantity  294 

Note 1 to entry – The total harmonic ratio depends on the choice of the fundamental component. If it is not clear from 295 

the context which one is used an indication should be given.  296 

Note 2 to entry – The total harmonic ratio may be restricted to a certain harmonic order. This is to be stated.  297 

[SOURCE: IEV 551-20-13] 298 

3.3.2  299 

commutation notch 300 

a periodic voltage transient that may appear in the AC side voltage of a line or machine 301 

commutated converter due to the commutation  302 

[SOURCE: IEV 551-16-06] 303 

3.3.3  304 

fundamental frequency 305 

frequency, in the spectrum obtained from a Fourier transform of a time function, to which all the 306 

frequencies of the spectrum are referred. For the purposes of this standard, the fundamental 307 

frequency is the same as the power supply frequency  308 

Note 1 to entry – In the case of a periodic function, the fundamental frequency is generally equal to the frequency of 309 

the function itself. 310 

Note 2 to entry – In case of any remaining risk of ambiguity, the power supply frequency should be referred to the 311 

polarity and speed of rotation of the synchronous generator(s) feeding the system.  312 

Note 3 to entry – This definition may be applied to any industrial power supply network, without regard to the load it  313 

supplies (a single load or a combination of loads, rotating machines or other loads), and even if the generator  feeding 314 

the network is a semiconductor converter.  315 

[SOURCE: IEV 101-14-50] 316 

3.3.4  317 

fundamental component (or fundamental)  318 

component whose frequency is the fundamental frequency  319 

[SOURCE: IEC 61000-2-4:2002] 320 

3.3.5  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 

[SOURCE: IEC 61000-2-4:2002] 325 
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3.3.6  326 

harmonic component 327 

any of the components having a harmonic frequency. Its value is normally expressed as an  328 

r.m.s. value 329 

Note to entry - For brevity, such a component may be referred to simply as a harmonic  330 

[SOURCE: IEC 61000-2-4:2002, modified, note to entry added] 331 

3.3.7  332 

interharmonic frequency 333 

any frequency which is not an integer multiple of the fundamental frequency  334 

Note 1 to entry – By extension from harmonic order, the interharmonic order is the ratio of interharmonic frequency 335 

to the fundamental frequency. This ratio is not an integer. (Recommended notation "m") 336 

Note 2 to entry – In the case where m < 1, the term sub-harmonic frequency may also be used.  337 

[SOURCE: IEC 61000-2-4:2002] 338 

3.3.8  339 

interharmonic component 340 

component having an interharmonic frequency. Its value is normally expressed as an r.m.s. 341 

value. 342 

Note 1 to entry – For the purpose of this standard, and as stated in IEC 61000-4-7, the time window has a width of 343 

10 fundamental periods (for 50 Hz systems) or 12 fundamental periods (for 60 Hz systems), i.e. approximately 200 344 

ms. The difference in frequency between two consecutive interharmonic components is, therefore, approximately 5 345 

Hz. 346 

Note 2 to entry - For brevity, such a component may be referred to simply as an interharmonic  347 

[SOURCE: IEC 61000-2-4:2002, modified, note to entry added]  348 

3.3.9  349 

power factor 350 

under periodic conditions, ratio of the absolute value of the active power P to the apparent 351 

power S: 352 

λ=|P|S 353 

 354 

Note 1 to Entry – Under sinusoidal conditions, the power factor is the absolute value of the active factor.  355 

[SOURCE: IEV 131-11-46] 356 

3.3.10  357 

unbalanced state of a polyphase network  358 

the condition in which the voltages and/or currents in the phase conductors do not form 359 

balanced polyphase sets 360 

[SOURCE: IEV 603-02-19] 361 

3.3.11  362 

flicker voltage range 363 

voltage fluctuations within a range of frequencies and amplitudes causing flicker to appear in 364 

the output of certain lighting equipment  365 
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3.3.12  366 

negative (sequence) component (of a three-phase system) 367 

one of the three symmetrical sequence components which exists only in an unsymmetrical 368 

three-phase system of sinusoidal quantities and which is defined by the following complex 369 

mathematical expression: 370 

X2 = 1/3(XL1 + a2 XL2 + a XL3) 371 

where a is the 120 degree operator, and XL1, XL2 and XL3 are the complex expressions of the 372 

phase quantities concerned, and where X denotes the system current or voltage phasors  373 

[SOURCE IEV 448 448-11-28]  374 

3.3.13  375 

zero (sequence) component (of a three-phase system)  376 

one of the three symmetrical sequence components which exists only in an unsymmetrical 377 

three-phase system of sinusoidal quantities and which is defined by the following complex 378 

mathematical expression: 379 

X0 = 1/3 (XL1 + XL2+ XL3) 380 

where XL1, XL2 and XL3 are the complex expressions of the phase quantities concerned, and 381 

where X denotes the system current or voltage phasors  382 

[SOURCE IEV 448-11-29] 383 

3.3.14  384 

positive (sequence) component (of a three-phase system) 385 

one of the three symmetrical sequence components which exists in symmetrical and 386 

unsymmetrical three-phase system(s) of sinusoidal quantities and which is defined by the 387 

following complex mathematical expression:  388 

X1 = 1/3(XL1 + a XL2 + a2 XL3) 389 

where a is the 120 degree operator, and XL1, XL2 and XL3 are the complex expressions of the 390 

phase quantities concerned, and where X denotes the system current or voltage phasors  391 

[SOURCE IEV 448-11-27] 392 

3.3.15  393 

Unbalance factor 394 

in a three-phase system, degree of unbalance expressed by the ratio (in per cent) of the rms 395 

values of the negative sequence component (or the zero sequence component) to the positive 396 

sequence component of the fundamental component of the voltage or the electric current  397 

[SOURCE IEV 614-01-33] 398 

3.3.16  399 

Attenuation Factor 400 

AFh 401 

ratio of the load-side current to the grid-side (filtered) current for a specific harmonic frequency 402 

h 403 

3.3.17  404 

Filtering efficiency 405 

h 406 

ratio of the ACD current to the load-side current for a specific harmonic frequency h, usually 407 

expressed in percent 408 

Full document details: 24/30491830 DC

http://www.avadocuments.com/doc/24-30491830-dc
http://www.avadocuments.com/doc/24-30491830-dc

