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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent 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. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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220 INTERNATIONAL ELECTROTECHNICAL COMMISSION

221

222

223 ELECTROMAGNETIC COMPATIBILITY (EMC) -

224

225 Part 4-30: Testing and measurement techniques —

226 Power quality measurement methods

227

228 FOREWORD

229 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
230 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
231 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
232 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
233 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
234 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
235 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
236 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
237 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
238 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
239 consensus of opinion on the relevant subjects since each technical committee has representation from all
240 interested IEC National Committees.

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

245 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
246 transparently to the maximum extent possible in their national and regional publications. Any divergence between
247 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
248 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
249 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
250 services carried out by independent certification bodies.

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

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

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

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

261  International Standard [EC 61000-4-3(0 has been prepared by subcommittee 77A: EMC — Low-
262  frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

263 This standard forms part 4-30 of IEC 61000. It has the status of a basic EMC publication in
264 accordance with IEC Guide 107.

265  This fourth edition cancels and replaces the third edition published in 2015. This edition
266  constitutes a technical revision.

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

269 a) The measurement method for RVC (rapid voltage change) has been corrected and
270 extended.

271 b) Annex C from Ed. 3 was divided into 2 parts: Documents
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272 e Annex C: The measurement method from JEC 61000-4-7 Annex B for conducted
273 emissions in the 2 kHz to 9 kHz range has been separated.

274 e Annex D: A new measurement method for conducted emissions in the 9 kHz to 150 kHz
275 range has been added.

276 c) Informative Annex D (underdeviation and overdeviation parameters) was removed.
277  d) Informative Annex E (Class B) was removed.
278 a) Corrigendum 1 and Amendment 1 of JEC 61000-4-3( Ed. 3 were included.

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

FDIS Report on voting
T7T7TA/XX/FDIS 77A/XX/RVD

280
281 Full information on the voting for the approval of this standard can be found in the report on
282 voting indicated in the above table.

283  This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

284 A list of all parts in the IEC 61000 series, published under the general title Electromagnetic
285 compatibility (EMC), can be found on the IEC website.

286 The committee has decided that the contents of this publication will remain unchanged until the
287  stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
288  the specific publication. At this date, the publication will be

289 e reconfirmed,

290 e withdrawn,

291 e replaced by a revised edition, or

292 e amended.

293

294 The National Committees are requested to note that for this publication the stability date

295 is 20257

296 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
297 AT THE PUBLICATION STAGE.

IMPORTANT — The 'colour inside' logo on the cover page of this publication 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.

298

299
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INTRODUCTION
IEC 61000 is published in separate parts according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment

Description of the environment

Classification of the environment

Compatibility levels

Part 3: Limits

Emission limits

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

Part 4: Testing and measurement techniques
Measurement techniques

Testing techniques

Part 5: Installation and mitigation guidelines
Installation guidelines

Mitigation methods and devices

Part 6: Generic standards

Part 9: Miscellaneous

Each part is further subdivided into several parts, published either as International Standards
or as Technical Specifications or Technical Reports, some of which have already been
published as sections. Others will be published with the part number followed by a dash and
completed by a second number identifying the subdivision (example: 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-30: Testing and measurement techniques —
Power quality measurement methods

1 Scope

This part of IEC 61000-4 defines the methods for measurement and interpretation of results for
power quality parameters in a.c. power supply systems with a declared fundamental frequency
of 50 Hz or 60 Hz.

Measurement methods are described for each relevant parameter in terms that give reliable
and repeatable results, regardless of the method’s implementation. This standard addresses
measurement methods for in-situ measurements.

This standard covers two classes of measurement methods (Class A and Class S). The classes
of measurement are specified in Clause 4.

NOTE 1 In this standard, “A” stands for “Advanced”, and “S” stands for “Surveys”.

Measurement of parameters covered by this standard is limited to conducted phenomena in
power systems. The power quality parameters considered in this standard are power
frequency, magnitude of the supply voltage, flicker, supply voltage dips and swells, voltage
interruptions, transient voltages, supply voltage unbalance, voltage harmonics and
interharmonics, rapid voltage changes and current measurements.

Mains communicating system (MCS) voltage on the supply voltage is a special case of injected
distortions.

Emissions in the 2 kHz to 150 kHz range are considered in Annex C, D and E (informative).
Depending on the purpose of the measurement all or a subset of the phenomena on this list
may be measured.

NOTE 2 Test methods for verifying compliance with this standard can be found in |JEC 62586-2.

NOTE 3 The effects of transducers inserted between the power system and the instrument are acknowledged but
not addressed in detail in this standard. Guidance about effects of transducers can be found IEC TR 61869-103.

NOTE 4 Measurements of voltage signals associated with MCS are also in the scope of this standard.
2 Normative References and Bibliography

2.1 Normative References

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

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV) (available at
www.electropedia.org)

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

EC 61000-3-§, Electromagnetic compatibility (EMC) — Part 3: Limits — Section 8: Signalling on
low-voltage electrical installations — Emission levels, frequency bands and electromagnetic
disturbance levels
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370 IEC 61000-4-7 ed2.1 Consol. with am1, Electromagnetic compatibility (EMC) — Part 4-7: Testing
371 and measurement techniques — General guide on harmonics and interharmonics measurements
372 and instrumentation, for power supply systems and equipment connected thereto

373 JEC 61000-4-15:2010d, Electromagnetic compatibility (EMC) — Part 4-15: Testing and
374 measurement techniques — Flickermeter — Functional and design specifications

375 IEC 61180 (all parts), High-voltage test techniques for low voltage equipment

376 EC 62586-1, Power quality measurement in power supply systems — Part 1: Power quality
377 instruments (PQI)

378 EC 62586-2, Power quality measurement in power supply systems — Part 2: Functional tests
379 and uncertainty requirements

380 ISO/IEC Guide 99:2007
381 3 Terms and definitions

382 For the purposes of this document, the terms and definitions given in IEC 60050-161, as well
383  as the following apply.

384 3.1
385 channel

386 individual measurement path through an instrument

387 Note 1 to entry: “Channel” and “phase” are not the same. A voltage channel is by definition the difference in

388 potential between 2 conductors. Phase refers to a single conductor. On polyphase systems, a channel may be
389 between 2 phases, or between a phase and neutral, or between a phase and earth, or between neutral and earth.
390 3.2

391 declared input voltage

392 Ugin
393 value obtained from the declared supply voltage by a transducer ratio

394 3.3
395 declared supply voltage

36 U,

397 normally the nominal voltage U,, of the system.

398 Note 1 to entry: If by agreement between the supplier and the customer a voltage different from the nominal voltage
399 is applied to the terminals, then this voltage is the declared supply voltage U,
400 3.4

401 dip threshold

402  voltage magnitude specified for the purpose of detecting the start and the end of a voltage dip

403 3.5
404  flagged data

405 for any measurement time interval in which interruptions, dips or swells occur, the marked
406 measurement results of all other parameters made during this time interval

407 Note 1 to entry: For some applications, this ‘marked’ or ‘flagged’ data may be excluded from further analysis, for
408 example. See 4.7 for further explanation.
409 3.6

410 flicker

411 impression of unsteadiness of visual sensation induced by a light stimulus whose luminance or
412 spectral distribution fluctuates with time

413 [SOURCE: |EC 60050-161:1990Q, 161-08-13] Documents
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414 3.6

415 Pg

416 short-term flicker evaluation based on an observation period of 10 minutes

417  SEE:|EC 61000-4-14.

418 3.6.2
419 Py

420 long-term flicker evaluation

421 SEE:|EC 61000-4-154.

422 3.7
423 fundamental component

424  component whose frequency is the fundamental frequency
425 3.8
426  fundamental frequency

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

429 Note 1 to entry: In case of any remaining risk of ambiguity, the fundamental frequency may be derived from the
430 number of poles and speed of rotation of the synchronous generator(s) feeding the system.

431 3.9

432 harmonic component

433  any of the components having a harmonic frequency

434 Note 1 to entry: Its value is normally expressed as an r.m.s. value. For brevity, such component may be referred to
435 simply as a harmonic.

436 [SOURCE: JEC 61000-2-2:2009, 3.2.4,]

437 3.10
438 harmonic frequency

439  frequency which is an integer multiple of the fundamental frequency

440 Note 1 to entry: The ratio_of the harmonic frequency to the fundamental frequency is the harmonic order
441 (recommended notation: n) (JEC 61000-2-2:2004, 3.2.3).
442 3.1

443 hysteresis

444  difference in magnitude between the start and end thresholds

445 Note 1 to entry: This definition of hysteresis is relevant to PQ measurement parameters and is different from the
446 IEC 60050 definition which is relevant to iron core saturation.

447 Note 2 to entry: The purpose of hysteresis in the context of PQ measurements is to avoid counting multiple events
448 when the magnitude of the parameter oscillates about the threshold level.

449 3.12

450 influence quantity

451 any quantity which may affect the working performance of a measuring equipment

452 Note 1 to entry: This quantity is generally external to the measurement equipment.

453  [SOURCE: IEC 60050-311:2001, 311-06-01-]

454  3.13
455 interharmonic component

456 a spectral component with a frequency between two consecutive harmonic frequencies

457 Note 1 to entry: The definition is derived from |JEC 61000-4-17. Documents
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Note 2 to entry: Its value is normally expressed as an r.m.s. value. For brevity, such a component may be referred
to simply as an interharmonic.

3.14
interharmonic frequency

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

Note 1 to entry: By extension from harmonic order, the interharmonic order is the ratio of an 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 subharmonic frequency may be used.

[SOURCE: |JEC 61000-2-2:2002, 3.2.5]

3.15
interruption

reduction of the voltage at a point in the electrical system below the interruption threshold

3.16

interruption threshold

voltage magnitude specified for the purpose of detecting the start and the end of a voltage
interruption

3.17

mains communicating system

MCS

electrical system using mains power lines to transmit information signals, either on the power supply
system or within installations of network users

3.18
maximum permissible measurement error

maximum permissible error
limit of error

extreme value of measurement error, with respect to a known reference quantity value,
permitted by specifications or regulations for a given measurement, measuring instrument, or
measuring system

Note 1 to entry: Usually, the term “maximum permissible errors” or “limits of error” is used where there are two
extreme values.

Note 2 to entry: The term “tolerance” should not be used to designate ‘maximum permissible error’.

[ISO/IEC Guide 99:2007, 4.26]

3.19
nominal voltage

Un
voltage by which a power supply system is designated or identified

3.20
power quality

characteristics of the electricity at a given point on an electrical system, evaluated against a set
of reference technical parameters

Note 1 to entry: These parameters might, in some cases, relate to the compatibility between electricity supplied on
a network and the loads connected to that network.
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3.21
root-mean-square value

r.m.s. value

square root of the arithmetic mean of the squares of the instantaneous values of a quantity
taken over a specified time interval and a specified bandwidth

[SOURCE: IEC 60050-103:2009, 103-02-03, ]

3.22
r.m.s. voltage refreshed each half-cycle

Urms(%)

value of the r.m.s. voltage measured over 1 cycle, commencing at a fundamental zero crossing,
and refreshed each half-cycle

Note 1 to entry: This technique is independent for each channel and will produce r.m.s. values at successive times
on different channels for polyphase systems.

Note 2 to entry: This value is used only for voltage dip, voltage swell, interruption, and RVC detection and
evaluation, in Class A.

Note 3 to entry: This r.m.s. voltage value may be a phase-to-phase value or a phase-to-neutral value.

3.23
r.m.s. current refreshed each half-cycle

I rs()

value of the r.m.s. current measured over 1 cycle, commencing at a fundamental zero crossing
on an associated voltage channel, and refreshed each half-cycle

Note 1 to entry: For guidance, the associated voltage channel might be the corresponding phase-to-neutral channel
on single-phase or star networks. If there is no corresponding voltage channel, for example on delta network currents,
or earth current or neutral current measurements, then the reference channel (see 5.1.3) used for frequency
measurements might be used.

3.24
r.m.s. voltage refreshed each cycle

Urms(1)

value of the r.m.s. voltage measured over 1 cycle and refreshed each cycle

Note 1 to entry: In contrast to U

rms(%) * this technique does not define when a cycle commences.

Note 2 to entry: This value is used only in Class S, and is used for voltage dip, voltage swell, and interruption
detection and evaluation.

Note 3 to entry: This r.m.s. voltage value can be a phase-to-phase value or a phase-to-neutral value.

3.25
range of influence quantities

range of values of a single influence quantity

3.26
rapid voltage change
RVC

a quick transition in r.m.s. voltage occurring between two steady-state conditions, and during
which the r.m.s. voltage does not exceed the dip/swell thresholds

Note 1 to entry: This note applies to the French language only.

3.27
reference channel

one of the voltage measurement channels designated as the reference channel for polyphase
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Note 1 to entry: In the case of a single-phase measurement, the voltage measuring channel is also the reference
channel.

3.28
residual voltage

U

res

minimum value of Urms(14) recorded during a voltage dip or interruption

Note 1 to entry: The residual voltage is expressed as a value in volts, or as a percentage or per unit value of the
declared input voltage.

3.29
sliding reference voltage

U

sr

voltage magnitude averaged over one minute, representing the voltage preceding a voltage dip
or swell

Note 1 to entry: It is precisely defined in 5.4.4 .

Note 2 to entry: The sliding reference voltage may be used to determine the voltage change during a dip or a swell,
typically for medium-voltage or high-voltage systems.

3.30
swell threshold

voltage magnitude specified for the purpose of detecting the start and the end of a voltage swell

3.31
time aggregation

combination of several sequential values of a given parameter (each determined over identical
time intervals) to provide a value for a longer time interval

Note 1 to entry: Aggregation in this document always refers to time aggregation.

3.32
UTC (Universal Time Coordinated) (abbreviation)

Time scale which forms the basis of a coordinated radio dissemination of standard
frequencies and time signals. It corresponds exactly in rate with international atomic time, but
differs from it by an integral number of seconds

Note 1 to entry: Coordinated universal time is established by the International Bureau of Weights and Measures
(BIPM) and the International Earth Rotation Service (IERS).

Note 2 to entry: The UTC scale is adjusted by the insertion or deletion of seconds, so called positive or negative leap
seconds, to ensure approximate agreement with Universal Time UT1.

[SOURCE: ITU-R Rec. 686, modified]

3.33
voltage dip

temporary reduction of the voltage magnitude at a point in the electrical system below a
threshold

Note 1 to entry: Interruptions are a special case of a voltage dip. Post-processing may be used to distinguish
between voltage dips and interruptions.

Note 2 to entry: A voltage dip is also referred to as sag. The two terms are considered interchangeable; however,
this standard will only use the term voltage dip.

3.34
voltage swell

temporary increase of the voltage magnitude at a point in the electrical system above a
threshold
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502 3.35
593  voltage unbalance

594 condition in a polyphase system in which the r.m.s. values of the phase voltages (fundamental
595  component), and / or the phase angles between consecutive phase voltages, are not all equal

596 Note 1 to entry: The degree of the inequality is usually expressed as the ratios of the negative- and zero-sequence
597 components to the positive-sequence component.

598 Note 2 to entry: In this standard, voltage unbalance is considered in relation to 3-phase systems.
599  [SOURCE: IEC 60050-161:2002, 161-08-09, modified]
600 4 General

601 4.1 Classes of measurement

602 For each parameter measured, two classes, A and S, are defined in this standard. For each
603  class, measurement methods and appropriate performance requirements are included.

604 — Class A

605 This class is used where precise measurements are necessary, for example, for contractual
606 applications that may require resolving disputes, verifying compliance with standards, etc.
607 Any measurements of a parameter carried out with two different instruments complying with
608 the requirements of Class A, when measuring the same signals, will produce matching
609 results within the specified maximum permissible measurement error for that parameter.
610 NOTE 1: Class A measurements produce matching results only if the user-selected parameters (thresholds,
611 hysteresis, etc.) match.

612 — Class S

613 This class is used for statistical applications such as surveys or power quality assessment,
614 possibly with a limited subset of parameters. Although it uses equivalent intervals of
615 measurement as Class A, the Class S processing requirements are much lower. Some
616 surveys may assess power quality parameters of several measurement sites on a network;
617 other surveys assess power quality parameters at a single site over a period of time, or at
618 locations within a building or even within a single large piece of equipment.

619 Users shall select the class that they require, based on their application(s). For troubleshooting
620 applications, depending on the type of problem either Class A or Class S methods may be
621 selected by the user.

622  The instrument manufacturer should declare influence quantities which are not expressly given
623  and which may degrade performance of the instrument.

624

625  An instrument may measure some or all of the parameters identified in this standard, and
626 preferably uses the same Class for all parameters. For guidance, see IEC 62586.

627

628 The instrument manufacturer shall declare which parameters are measured, which class is used
629  for each parameter, the range of U, for which each class is fulfilled, and all the necessary

630 requirements and accessories (synchronization, probes, calibration period, temperature
631 ranges, etc.) to meet each class.

632 4.2 Organization of the measurements

633  The electrical quantity to be measured may be either directly accessible, as is generally the
634  case in low-voltage systems, or accessible via measurement transducers.

635  The whole measurement chain is shown in Figure 4.1.
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Measurement Measurement Evaluation
N | transducers unit unit
Electrical input Input signal to Measurement Measurement
signal be measured result evaluation
636
637 Figure 4.1 — Measurement chain
638

639  An "instrument" may include the whole measurement chain (see Figure 4.1). In this standard,
640 the normative part does not consider any possible measurement transducers external to the
641 instrument and their associated maximum permissible measurement error, but Clause A.2 gives
642 guidance.

643 4.3 Electrical values to be measured

644  Measurements can be performed on single-phase or polyphase supply systems. Depending on
645  the context, it may be necessary to measure voltages between phase conductors and neutral
646 (phase-to-neutral) or between phase conductors (phase-to-phase) or between phase
647 conductors or neutral and earth (phase-to-earth, neutral-to-earth). It is not the purpose of this
648 standard to impose the choice of the electrical values to be measured. Moreover, except for the
649 measurement of voltage unbalance, which is intrinsically polyphase, the measurement methods
650 specified in this document are such that independent results can be produced on each
651 measurement channel.

652 NOTE Phase-to-phase instantaneous values can be measured directly or can be derived from instantaneous phase-
653 to-neutral measured values or from phase-to-earth measured values.

654 Current measurements may be performed on each conductor of supply systems, including the
655 neutral conductor and the protective earth conductor. See 5.13

656 4.4 Measurement aggregation over time intervals

657 — Class A

658 The basic measurement time interval for parameter magnitudes (supply voltage, harmonics,
659 interharmonics and unbalance) shall be a 10-cycle time interval for a 50 Hz power system
660 or a 12-cycle time interval for a 60 Hz power system.

661 The 10/12-cycle measurement shall be resynchronized at every UTC (Universal Time
662 Coordinated) 10-min tick. See Figure 2.

663 NOTE 1 The uncertainty of this measurement is included in the uncertainty measurement protocol of each
664 parameter.

665 The 10/12-cycle values are then aggregated over 3 additional intervals:

666 — 150/180-cycle interval (150 cycles for 50 Hz power systems or 180 cycles for 60 Hz
667 power systems),

668 — 10-min interval,

669 — 2-hour interval for Py, flicker.

670 NOTE 2 A 2-hour aggregation interval is optional for all parameters, except for flicker measurements which
671 require a 2-hour aggregation interval for P . This 2-hour aggregation interval may possibly be useful in some
672 applications and may possibly be necessary for measuring compliance with some national or international
673 standards.

674 NOTE 3 Clauses B.1 and B.2 discuss some applications of these aggregation time intervals.

675 — Class S

676 Same time intervals as Class A.
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677 4.5 Measurement aggregation algorithm
678 4.51 Requirements

679 Aggregations shall be performed using the square root of the arithmetic mean of the squared
680 input values.

681 For flicker measurements, a different aggregation algorithm is used (see IEC 61000 4-15).

682 4.5.2 150/180-cycle aggregation

683 — Class A

684 The data for the 150/180-cycle time interval shall be aggregated without gap from fifteen
685 10/12-cycle time intervals.

686 The 150/180-cycle time interval is resynchronized at the UTC 10-min tick as shown in Figure
687 2.

688 When a 10-min tick occurs, a new 150/180-cycle time interval begins, and the pending
689 150/180-cycle time interval also continues until it is completed. This may create an overlap
690 between these two 150/180-cycle intervals (overlap 2 in Figure 4.2).

691 — Class S

692 The data for the 150/180-cycle time interval shall be aggregated from 10/12-cycle time
693 intervals. Resynchronization at the UTC 10-min tick is permitted but not mandatory. (See
694 Figure 4.3.)

695 Gaps are permitted but not mandatory for harmonics, interharmonics, MCS voltage and
696 unbalance. A minimum of three 10/12-cycle values shall be used each 150/180-cycle time
697 interval, i.e. at least one 10/12-cycle value shall be used each 50/60 cycles (see Figure 4.4).
698 For all other parameters, the data for the 150/180-cycle time interval shall be aggregated
699 without gap from fifteen 10/12-cycle time intervals.

700 4.5.3 10-min aggregation

701 — Class A
702 The 10-min aggregated value shall be tagged with the UTC time (for example,
703 01H10.00,000) at the conclusion of the 10-min aggregation interval, rounded to the nearest
704 second.
705 NOTE: In some circumstances, it can be useful to use local time, which can differ from UTC by a fixed offset, or an
706 offset that can vary based on time of year. This type of time stamp often includes both a time and a date. This type
707 of time stamp can be referred to as “absolute time”.
708 The data for the 10-min time interval shall be aggregated from 10/12-cycle time intervals.
709 Each 10-minute interval shall begin on a UTC 10-min tick. The 10-min tick is also used to
710 resynchronize the 10/12-cycle intervals and the 150/180-cycle intervals. See Figure 4.2.
711 The final 10/12-cycle interval(s) in a 10-min aggregation period will typically overlap in time
712 with the UTC 10-min clock tick. Any overlapping 10/12-cycle interval (overlap 1 in Figure
713 4.2) is included in the aggregation of the previous 10-min interval.
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Figure 4.2 — Synchronization of aggregation intervals for Class A

— Class S

The 10-min aggregation method used for Class S shall be either the Class A method, or the

following simplified method:

The data for the 10-min time interval shall be aggregated from 10/12-cycle time intervals.
There is no resynchronization on the UTC 10-min tick. The 10-min intervals are free running.

The 10-min aggregated value shall be tagged with the time at the conclusion of the 10-min

aggregation interval (e.g. 01h10.00,040).

There will be no overlap, as illustrated in Figure 4.3 and Figure 4.4.
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Figure 4.3 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are not permitted
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Figure 4.4 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are permitted (see 4.5.2)
4.5.4 2-hour aggregation
— Class A

The data for the 2-hour interval shall be aggregated from twelve 10-min intervals. The 2-
hour interval shall be gapless and not overlapping. 2 h intervals commence at even numbered
2 h time clock intervals.

NOTE 1 As an option to provide a more frequent update rate, sliding 2 h intervals could also be provided by
an instrument at the end of 10-minute intervals.

— Class S
Same as Class A.
4.6

Time clock uncertainty is defined relative to Universal Time Coordinated (UTC), which is
continuously incrementing and available world-wide.

Time clock uncertainty

NOTE 1 The time clock may move forward or backward under certain circumstances, such as daylight savings time,
external synchronization updates, etc. When the clock moves forward in time, there may be gaps in th
the clock moves backwards in time, data may overlap in time. D%ﬁments

Document Sharing Hub

Full document details: 23/30476406 DC


http://www.avadocuments.com/doc/23-30476406-dc
http://www.avadocuments.com/doc/23-30476406-dc

IEC CD 61000-4-30/Ed4 © IEC 2023 21 77A/1178/CD

745 — Class A

746 The time clock uncertainty shall not exceed +20 ms for 50 Hz or +16,7 ms for 60 Hz,
747 regardless of the total time interval.

748 NOTE 2 This performance can be achieved, for example, through a synchronization procedure applied
749 periodically during a measurement campaign, or through a GPS receiver, or through reception of transmitted
750 radio timing signals or by using network timing signals.

751 When synchronization by an external signal becomes unavailable, the time tagging
752 tolerance shall be better than +1 sec per 24-hour period; however, this exception does not
753 eliminate the requirement for compliance with the first part of this paragraph.

754 NOTE 3 This performance is necessary to ensure that two instruments using Class A methods produce the
755 same 10-min aggregation results when connected to the same signal.

756 — Class S

757 The time clock uncertainty shall not exceed +5 sec per 24-hour period.

758 4.7 Flagging concept

759  During a dip, swell, or interruption, the measurement algorithm for other parameters (for
760 example, frequency measurement) might produce an unreliable value. The flagging concept
761 avoids counting a single event more than once in different parameters (for example, counting
762 a single dip as both a dip and a frequency variation), and indicates that an aggregated value
763 might be unreliable.

764 Flagging is only triggered by supply voltage events (dips and swells) and interruptions. The
765  detection of supply voltage events is dependent on the thresholds selected by the user, and
766  this selection will influence which data are "flagged".

767  The flagging concept is applicable for Class A and Class S during measurement of power
768  frequency, voltage magnitude, flicker, supply voltage unbalance, voltage harmonics, voltage
769 interharmonics, and MCS voltage parameters.

770 If during a given time interval any value is flagged, the aggregated value which includes that
771 value shall also be flagged. The flagged value shall be stored and also included in the
772 aggregation process. For example, if during a given time interval any value is flagged, then the
773 aggregated value that includes this value shall also be flagged and stored.

774 The flag on the aggregated value shall differentiate the cause of the flag and can include
775 multiple causes if it includes values that have been flagged due to different causes. For
776 example, a 10-min. mean value of the voltage, wherein both a dip and a swell occurred should
777 be flagged as being caused by both a dip and a swell.

778 NOTE 1 Information about other types of flagging, or data marking, can be found in JEC 62586-1|.
779 NOTE 2 The user can decide how to evaluate flagged data.

780 5 Power quality parameters

781 5.1 Power frequency

782 5.1.1 Measurement method

783 — Class A

784 The frequency reading shall be obtained every 10-s. As power frequency may not be exactly
785 50 Hz or 60 Hz within the 10-s time clock interval, the number of cycles may not be an
786 integer number. The fundamental frequency output is the ratio of the number of integral
787 cycles counted during the 10-s time clock interval, divided by the cumulative duration of the
788 integer cycles.

789 When a zero-crossing method is used for frequency calculation, then before assessment,
790 harmonics and interharmonics shall be attenuated to minimize the effects of multiple zero
791 crossings.

792 The measurement time intervals shall be non-overlapping. Individual cycles that overlap the
793 10-s time clock are discarded. Each 10-s interval shall begin on an absolute 10-s time clock,
794 with uncertainty as defined in 4.6. Documents
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795 Other techniques that provide equivalent results, such as convolution, are acceptable.

796 NOTE For some applications, the use of time intervals shorter than 10 s may possibly be useful, such as 10/12
797 cycles (wind turbines), 1 s (national standards), etc.

798 — Class S

799 Same as Class A.

800 5.1.2 Maximum permissible measurement error and measuring range

801 — Class A

802 Under the conditions described in Clause 6, the maximum permissible measurement error
803 shall not exceed £10 mHz over the measuring ranges 42,5 Hz to 57,5 Hz (50 Hz power
804 system) / 51 Hz to 69 Hz (60 Hz power system).

805 — Class S

806 Under the conditions described in Clause 6, the maximum permissible measurement error
807 shall not exceed +50 mHz over the measuring ranges 42,5 Hz to 57,5 Hz (50 Hz power
808 system) / 51 Hz to 69 Hz (60 Hz power system).

809 5.1.3 Measurement evaluation

810 — Class A

811 The frequency measurement shall be made on the reference channel.

812 The manufacturer shall specify the behaviour of frequency measurement whenever the
813 reference channel loses voltage.

814 — Class S

815 Same as Class A

816 5.1.4 Aggregation

817  Aggregation is not mandatory.

818 5.2 Magnitude of the supply voltage
819 5.2.1 Measurement method

820 — Class A

821 The measurement shall be the r.m.s. value of the voltage magnitude over a 10-cycle time
822 interval for a 50 Hz power system or a 12-cycle time interval for a 60 Hz power system.
823 Every 10/12-cycle interval shall be contiguous, and not overlapping with adjacent 10/12-
824 cycle intervals except as shown in overlap 1 in Figure 4.2.

825 NOTE 1 This specific measurement method is used for quasi-stationary signals and is not used for the detection
826 and measurement of disturbances: dips, swells, voltage interruptions and transients.

827 NOTE 2 The r.m.s. value includes, by definition, harmonics, interharmonics, MCS voltage, etc. The
828 measurement bandwidth should be clarified by manufacturer, e.g. frequency components above 9 kHz or above
829 2,5 kHz should not be required.

830 — Class S

831 Same as Class A.

832 5.2.2 Maximum permissible measurement error and measuring range

833 — Class A

834 Under the conditions described in Clause 6, the maximum permissible measurement error
835 shall not exceed £0,1 % of Uy;,, over the range of 10 % to 150 % of Uy;,,

836 — Class S

837 Under the conditions described in Clause 6, the maximum permissible measurement error
838 shall not exceed £0,5 % of Uy;,,, over the range of 20 % to 120 % of Uy;,,

839 5.2.3 Measurement evaluation
840 No requirements.
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841 5.2.4 Aggregation
842  Aggregation shall be performed according to 4.4 and 4.5.

843 5.3 Flicker
844 5.3.1 Measurement method

845 — Class A

846 IEC 61000-4-15 Class F1 applies as the minimum requirement.

847 — Class S

848 IEC 61000-4-15 Class F3 applies as the minimum requirement.

849 5.3.2 Maximum permissible measurement error and measuring range

850 — Class A

851 See JEC 61000-4-15. Under the conditions described in Clause 6, the maximum permissible
852 measurement error required by 61000-4-15 shall be met over the measuring range of 0,2
853 Pgito 10 Pg,.

854 — Class S

855 See |EC 61000-4-15. Under the conditions described in Clause 6, twice the permitted
856 maximum permissible measurement error required by 61000-4-15 shall be met over the
857 measuring range of 0,4 Py to 4 Pg,.

858 5.3.3 Measurement evaluation

859 — Class A

860 IEC 61000-4-15 applies.

861 The 10-min time interval for P, shall commence on a UTC 10-min tick, and shall be tagged
862 with the time at the conclusion of the interval (see 4.5.3)

863 Voltage dips, swells, and interruptions shall cause Py and P output values (see
864 IEC 61000-4-15) to be flagged.

865 — Class S

866 Same as Class A.

867  5.3.4 Aggregation

868 — Class A

869 Aggregation shall be performed according to |JEC 61000-4-15.
870 — Class S

871 Same as Class A.

872 5.4 Supply voltage events
873 5.4.1 Measurement method

874 5411 Basic r.m.s. voltage measurement

875 — Class A

876 The basic measurement U, of voltage events shall be the Ug(1,) on each measurement
877 channel (see 3.22).

878 — Class S

879 The basic measurement U5 of voltage events shall be either the Uy,g1,) on each
880 measurement channel (see 3.22) or the Urms(1) ON each measurement channel (see 3.24).
881 The manufacturer shall specify which measurement is used.

882 The cycle duration for U, depends on the frequency. The frequency might be determined by

883  the last non-flagged power frequency measurement (see 4.7 and 5.1), or by any other method
884 that complies with the maximum permissible measurement error requirements of Clﬁjae 6.
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885 NOTE 1 The U, value includes, by definition, harmonics, interharmonics, MCS voltage, efc.
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