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EN IEC 61000-4-30:2025 (E)

European foreword

The text of document 77A/1253/FDIS, future edition 4 of |JEC 61000-4-30, prepared by SC 77A "EMC -
Low frequency phenomena" of IEC/TC 77 "Electromagnetic compatibility" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN IEC 61000-4-30:2025.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2026-12-31
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-12-31
document have to be withdrawn

This document supersedes EN 61000-4-30:2015 and all of its amendments and corrigenda (if any).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 61000-4-30:2025 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

NOTE Approved as EN 62586-1

IEC 61000-2-2:2002 NOTE Approved as EN 61000-2-2:2002 (not modified)
NOTE Approved as EN 61000-2-12

IEC 61000-4-4:20134 NOTE Approved as EN 61000-4-4:2012 (not modified)
NOTE Approved as EN 61000-4-19

IEC 61000-6-3:2020  NOTE Approved as EN IEC 61000-6-3:2021 (not modified)
IEC 61010-1 NOTE Approved as

IEC 61010-2-03d NOTE Approved as EN IEC 61010-2-030

IEC 61010-2-032 NOTE Approved as EN IEC 61010-2-032

IEC 61557-12:2018 NOTE Approved as EN IEC 61557-12:2022 (not modified)
IEC 61869-2:2013 NOTE Approved as EN 61869-2:2012 (not modified)

IEC 61869-3:2011| NOTE Approved as EN 61869-3:2011 (not modified)

IEC 62428:2008 NOTE Approved as EN 62428:2008 (not modified)

CISPR 16-1-1:2019 NOTE Approved as EN |IEC 55016-1-1:2019 (not modified)
CISPR 16-2-1:2014  NOTE Approved as EN 55016-2-1:2014 (not modified)
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year

IEC 60050-161 1990 International Electrotechnical Vocabulary. - -
Chapter 161: Electromagnetic compatibility

+A9 2019 - -

2024 Electromagnetic compatibility (EMC) - Part EN IEC 61000-2-4 2024

2-4: Environment - Compatibility levels in
power distribution systems in industrial
locations for low-frequency conducted
disturbances

2002 Electromagnetic compatibility (EMC) - Part ~ EN 61000-4-7 2002
4-7: Testing and measurement techniques
- General guide on harmonics and
interharmonics measurements and
instrumentation, for power supply systems
and equipment connected thereto

+ A1 2008 + A1 2009

2010 Electromagnetic compatibility (EMC) - Part ~ EN 61000-4-15 2011
4-15: Testing and measurement
techniques - Flickermeter - Functional and
design specifications

EC 62586-2 - Power quality measurement in power EN 62586-2 -
supply systems - Part 2: Functional tests
and uncertainty requirements

Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://www.cencenelec.eu/
https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00575343U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00304413U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01431695U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30256018U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

CONTENTS

FOREW O RDD ... ittt ittt 6
INTRODUCTION .ttt ettt ettt e e e e 8
1 T o7 o1 9
2 NOMMAtIVE TEIEIENCES o e e 9
3 Terms, definitions, and abbreviated terms ... 10
3.1 Terms and definitionNs ... ... 10
3.2 Abbreviated termsS . ... 16

N 1Y =T - | 17
4.1 Classes Of MEASUIEMENT ... e 17
4.2 Organization of the measurements ....... ... 17
4.3 Electrical values to be measured ... ... 18
4.4 Measurement aggregation over time intervals ... 18
4.5 Measurement aggregation algorithm ... 19
4.51 R QUINEM NS .. 19
4.5.2 150/180-cycle aggregation ..........c.oiiiiiii e 19
4.5.3 10 MIN @gGregation. ... 19
4.5.4 2 N AggrEgaiON . e 22

4.6 Maximum permissible error of the time clock..............ccooiiiiiiiii 22
4.7 Maximum permissible errors of power quality parameters................cooviiiiiiiannns 22
4.8 Flagging CONCE Pt ... 22

5 Power quality parameters ... 23
5.1 LT =Y 1= - | 23
5.2 P OW T T QUENCY ... e 23
5.21 Measurement method ... ... 23
5.2.2 Maximum permissible measurement error and measuring range................... 23
5.2.3 Measurement evaluation ... .. ... 24
5.2.4 AGGrEGatION . 24

5.3 Magnitude of the supply voltage ..o 24
5.3.1 Measurement method ... ... 24
5.3.2 Maximum permissible measurement error and measuring range................... 24
5.3.3 Measurement evaluation ... .. ... 24
5.3.4 AGGrEGatION ..o 24

5.4 o 4T P 24
5.41 Measurement method ... ... 24
5.4.2 Maximum permissible measurement error and measuring range................... 25
5.4.3 Measurement evaluation ... .. ... 25
5.4.4 AGGrEGatION ..o 25

5.5 Supply voltage dip and swell eVents.........cocoiiiiiii 25
5.5.1 Measurement method ... ... 25
5.5.2 Voltage dips on single-phase systems ...........cooiiiiiii 26
5.5.3 Voltage swells on single-phase systems ..o 27
5.5.4 Voltage dip and swell events on polyphase systems ..., 28
5.5.5 Maximum permissible measurement error...............oooiii i 30
5.5.6 AGGrEGatION ..o 31

5.6 Supply voltage interruptioNS ... 31
5.6.1 Measurement method ... ... 31

1 Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

5.6.2 Detection and evaluation............oooiiiiiii 31
5.6.3 Maximum permissible measurement error..............oooiii i 32
5.6.4 AGGrEGatION ..o 32
5.7 Transient VOIAgESs ... 32
5.8 Supply voltage unbalanCe .. ... 32
5.8.1 Measurement method ... ... 32
5.8.2 Maximum permissible measurement error and measuring range................... 33
5.8.3 Measurement evaluation ... 33
5.8.4 AGGrEGatION .. 33
5.9 VOolage NArMONICS ..o e 34
5.9.1 Measurement method ... ... 34
5.9.2 Maximum permissible measurement error and measuring range................... 34
5.9.3 Measurement evaluation ... 35
5.9.4 AGGrEGatION ..o 35
5.10  Voltage interNarmMONICS ... ..o 35
5.10.1 Measurement method ... .. ..o 35
5.10.2 Maximum permissible measurement error and measuring range................... 35
5.10.3 EValuation ... 35
5.10.4 AGGrEGatION ..o 35
5.11 MCS voltage on the supply voltage ..o 36
5.11.1 Measurement method ... ... 36
5.11.2 Maximum permissible measurement error and measuring range................... 36
5.11.3 AGGrEGatION ..o 36
5.12 Rapid voltage changes (RVC) ... 36
5.12.1 LT =Y = - | 36
5.12.2 RVC event deteCtion.......o.iuiii 37
5.12.3 RVC event evaluation...........coiiiii 39
5.12.4 Examples of RVC event evaluation .............ccoooiiiiiiiiiii 41
5.12.5 Maximum permissible measurement error..............oooiiii i 41
5.12.6 AGGrEGatION ..o 42
B8 U oo e 42
5.13.1 LT =Y = - | 42
5.13.2 Magnitude Of CUITENt....... .o 42
5.13.3 L0014 =Y o1 G =YoTo] o [T To [F PP 43
5.13.4 HarmoniC CUMENES ... e 43
5.13.5 INterharmoniC CUMTENES . ... e 44
5.13.6 CUrrent UNDalanCe. .. ....ooiiii i 44
6  Performance Verification .. ... ... s 44
Annex A (informative) Power quality measurements — Issues and guidelines ..................... 47
A1 GBNEIAl ..o 47
A.2 Installation Precautions. ... ... ..o 47
A.2.1 LT =Y = - | 47
A.2.2 T eSSt IEaAAS e 47
A.2.3 Guarding of liVe Parts ... 48
A.2.4 Monitor placement. ... 48
A.2.5 Barthing ... 49
A.2.6 E N =Y =Y =Y o o 49
A.3 T AN SAUCEIS .. e e e 49
2 Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

A.3.1 LT =Y = - | 49
A.3.2 SIGNal IEVEIS ... 50
A.3.3 Frequency response of transSdUCErS .........cccooiiiiiiiiiii e, 51
A.3.4 Transducers for measuring transients...............oooiii 51
A.4 Transient voltages and CUImeNtS.... ... 52
A.4.1 LT =Y 1= - | 52
A.4.2 Frequency and amplitude characteristics of AC mains transients.................. 52
A.4.3 Transient voltage detection ...... ... 53
A.4.4 Transient voltage evaluation..............oi 54
A.4.5 Effect of surge protective devices on transient measurements ..................... 54
A.5 Voltage dip characteristiCs ... ..o 54
A.5.1 LT =Y 1= - | 54
A.5.2 Rapidly updated RMS ValUES.........oiiiiiii e 55
A.5.3 Phase angle/point-0n-Wave ........ ..o 55
A.5.4 Voltage dip UNbalanCe ... 55
A.5.5 Phase shift during voltage dip..........cooiiiiii 56
A.5.6 MiISSING VOITAGE ... e 56
A.5.7 Distortion during voltage dip........o.iuiniiii 56
A.5.8 Other characteristics and references ..o 56
Annex B (informative) Power quality measurement — Guidance for applications.................. 57
B.1 Contractual applications of power quality measurements...............ccocoeveviiinnne. 57
B.1.1 LT =Y = - | 57
B.1.2 General CoNSIAerationS . ... ...iie e 57
B.1.3 SpPeCific CONSIAEratioNS .. .vii i 58
B.2 Statistical survey applications .........cooviii i 61
B.2.1 LT =Y 1= - | 61
B.2.2 CONSIAEIAtIONS ..ot 61
B.2.3 Power quality iINdICeS ... ..o 62
B.2.4 MoNItOring ODJECHIVES ... . 62
B.2.5 Economic aspects of power quality SUI'VEYS .......ccoviiiiiiiiiiiiiee e, 62
B.3 Locations and types Of SUIVEYS ..o 63
B.3.1 Monitoring 10CatIONS ... 63
B.3.2 Pre-monitoring Site SUMVEYS ... 64
B.3.3 Customer side Site SUIVEY .......iuiiiii e 64
B.3.4 NEtWOIK SIAE SUIVEY ..uitiiti i 64
B.4 Connections and quantities to MeaSUre............coviiiiiii 64
B.4.1 Equipment connection OptionNS ... 64
B.4.2 Priorities: quantities to measure...........oooi i 65
B.4.3 CUrrent MONITOMING .. ..ue e 65
B.5 Selecting the monitoring thresholds and monitoring period .................cooveiiiinnnn. 66
B.5.1 Monitoring thresholds ... ... 66
B.5.2 MORNItOFING PEFIOA . et 66
B.6 Statistical analysis of the measured data................ooiiiii 67
B.6.1 LT =Y 1= - | 67
B.6.2 g o Lo == 67
B.7 Trouble-shooting applications. ... ... ..o 67
B.7.1 LT =Y 1= - | 67
B.7.2 Power quality Signatures.........c.ouiiiii 67
3 Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

B.7.3 Waveform data format ... 68
Annex C (informative) Functional design and specification for measurements in the 2 kHz
to 9 kHz range for Class A and Class S equipment....... ..o 69
CA1 GBNEIAl e e 69
C.2 Voltage disturbances in the 2 kHzto QO kHz range.........c.coviiiiiiiiii 69
C.21 Measurement Mmethod ... .. ..o 69
C.2.2 Maximum permissible measurement error..............cooooii i 69
Cc.23 AGGrEGatION ..o 70
Annex D (informative) Functional design and specifications for measurements in the
O KHZ 10 150 KHZ FaNGe ..o et aeaas 71
D.1 GBNEIAl et e 71
D.2 BaCKGIOUNG ... e 71
D.3 Comparability reqUIremMeENts ..o 72
D.4 MEthOd OVEIVIEW. ..ottt e aeaes 72
D.5 Signal INPUL STAGE . et e 74
D.5.1 GBNEIAL . . 74
D.5.2 INPUL fIEIING o 74
D.5.3 FreQUENCY FESPONSE . e 74
D.5.4 Transducer CompPeNnsSation ... ..o 74
D.5.5 MEASUIING FANGE . ettt 75
D.5.6 Overload deteCtion .. ... .o 75
D.6 Fourier transform stage ... ... 76
D.6.1 GBNEIAL . . 76
D.6.2 DFT WINAOW AESIGN ...uiiieitiii e 77
D.6.3 Application of the DF T ... 79
D.6.4 Selectivity and power bandwidth ... 80
D.7 D et Or SEAGE ...ttt e 80
D.71 GBNEIAL . . 80
D.7.2 RMS detECIOT. ..t 81
D.7.3 Peak deteCtor ......ou e 81
D.7.4 QUASI-PEAK AEEECIOT ...t 81
D.7.5 AVErage deteC Or. .. i 83
D.7.6 RMS-average deteCtor.... . .o 83
D.8 INAICAtOr STAGE. . e 84
D.9 Adjustment of time constants ........ ... 86
D.10  ACCUIaCY MreQUITEMIENTS ...ttt ettt ettt ettt et et ettt ettt et et e aenanas 87
D.10.1 GBNEIAL . . e 87
D.10.2  Accuracy requirements for measuring steady-state sinusoidal signals........... 87
D.10.3  Accuracy requirements for measuring impulsive signals ...................c.ocooll. 87
DT AGOregation. . e 91
D.11.1 GBNEIAL . . 91
D.11.2  Aggregation time intervals...... ... 91
D.11.3  Aggregation MethOods. ... .o 91
D.12 Integration of signal levels over freqUeNCY ...........c.coooiiiiiiiiiiiii e 92
B O g AP Y e 93
Figure 1 — Measurement Chain .. ... 17
Figure 2 — Synchronization of aggregation intervals for Class A.............cooiiiiiiiiiiiiii e, 20
4 Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

Figure 3 — Synchronization of aggregation intervals for Class S: parameters for which

gaps are NOt PermMitted ... e 21
Figure 4 — Synchronization of aggregation intervals for Class S: parameters for which

gaps are permitted (SEE 4.5.2) ... i 21
Figure 5 — Example of the MPE of a supply voltage unbalance measurement...................... 33

Figure 6 — RVC event: example of a change in RMS voltage that results in an RVC event....41
Figure 7 — Not an RVC event: example of a change in RMS voltage that does not result in

an RVC event because the dip threshold is exceeded..............cooiiiiiiiii 41
Figure A.1 — Frequency spectrum of typical representative transient test waveforms ........... 53
Figure D.1 — Block diagram of the 9 kHz to 150 kHz measurement method......................... 73
Figure D.2 — Quasi-peak detector equivalent Circuit.............cocoiiiiiiii 81
Figure D.3 — Indicator response to a 160 ms impulse pulse width when represented by a

2nd order Linkwitz-Riley low-pass filter tuned to the frequency f, = 0,9947 Hz .................... 86
Figure D.4 — Impulses with an amplitude of 5,51 V and a width of 2,45 us to assess
instrument compliance at 100 Hz......... 90
Table 1 — Summary of requirements (see subclauses for actual requirements).................... 45
Table D.1 — Band A IF filter impulse response zero-crossing times ..............ccccocveviiiiiinnnnnn. 78
Table D.2 — Adjusted time constants for the quasi-peak detector.................coooeiiiiiiinnn, 86
Table D.3 — Sinusoidal signal accuracy requirements from 9 kHz to 150 kHz ...................... 87
Table D.4 — Impulsive signal accuracy requirements from 9 kHz to 150 kHz........................ 88
Table D.5 — Reference quasi-peak response to spectrally flat impulses......................ooni. 89

5 Documents

Document Sharing Hub

Full document details: BS EN IEC 61000-4-30:2025


https://doi.org/10.3403/BSENIEC61000?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025
http://www.avadocuments.com/doc/bs-en-iec-61000-4-30-2025

IEC 61000-4-30:2025 © IEC 2025

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electromagnetic compatibility (EMC) -
Part 4-30: Testing and measurement techniques -
Power quality measurement methods

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be required
to implement this document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be held responsible
for identifying any or all such patent rights.

IEC 61000 4-30 has been prepared by subcommittee 77A: EMC — Low- frequency phenomena, of
IEC technical committee 77: Electromagnetic compatibility. It is an International Standard.

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

This fourth edition cancels and replaces the third edition published in 2015. This edition constitutes
a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) IEC 61000-4-30:2015/AMD1:2021 and |EC 61000-4-30:2015/COR1:2016 were included.

b) The measurement method for rapid voltage changes (RVC) has been corrected and extended.
c) The measurement method for voltage events has been updated and extended.
d) Annex C was divided into 2 parts:

1) Annex C: The measurement method from IEC 61000-4-7:2002 and
IEC 61000-4-7:2002/AMD1:2008, Annex B for conducted emissions in the 2 kHz to 9 kHz
range has been separated.

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

e) Annex D (underdeviation and overdeviation parameters) was removed.

f) Annex E (Class B) was removed.

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

Draft Report on voting

77A/1253/FDIS 77A/1268/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 61000 series, published under the general title Electromagnetic
compatibility (EMC), 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 webstore.iec.ch in the data related to the specific
document. At this date, the document will be

— reconfirmed,
— withdrawn, or

— revised.
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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: |JEC 61000-6-1).
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1 Scope

This part of IEC 61000-4 defines the methods for measurement and interpretation of results for
power quality parameters in AC 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 document addresses
measurement methods for in-situ measurements.

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

NOTE 1 In this document, "A" stands for "advanced" and "S" stands for "surveys".

Measurement of parameters covered by this document is limited to conducted phenomena in power
systems. The power quality parameters considered in this document 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, mains communicating system (MCS) voltages, magnitude of current, harmonic currents,
interharmonic currents and current unbalance.

Emissions in the 2 kHz to 150 kHz range are considered in Annex C and Annex D.

Depending on the purpose of the measurement, all or a subset of the phenomena on this list can
be measured.

NOTE 2 Test methods for verifying compliance with this document can be found in |EC 62586-3.

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

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 60050-161:1990, International Electrotechnical Vocabulary (IEV) - Part 161: Electromagnetic
compatibility
IEC 60050-161:1990/AMD9:2019

IEC 61000-2-4:2024, Electromagnetic compatibility (EMC) - Part 2-4: Environment - Compatibility
levels in power distribution systems in industrial locations for low-frequency conducted
disturbances

IEC 61000-4-7:2002, Electromagnetic compatibility (EMC) - Part 4-7: Testing and measurement
techniques - General guide on harmonics and interharmonics measurements and instrumentation,
for power supply systems and equipment connected thereto

IEC 61000-4-7:2002/AMD1:2008

IEC 61000-4-15:2010, Electromagnetic compatibility (EMC) - Part 4-15: Testing and measurement
techniques - Flickermeter - Functional and design specifications

EC 62586-2, Power quality measurement in power supply systems - Part 2: Functional tests and
uncertainty requirements
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3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

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

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

— |EC Electropedia: available at https://www.electropedia.org/
— IS0 Online browsing platform: available at https://www.iso.org/obp

3.11
channel
individual measurement path through an instrument

Note 1 to entry: "Channel" and "phase" are not the same. A voltage channel is by definition the difference in potential
between two conductors. Phase refers to a single conductor. On polyphase systems, a channel can be between any two
phases, or between any phase and neutral, or between any phase and earth, or between neutral and earth.

3.1.2

declared input voltage

Udin

value obtained from the declared supply voltage by a transducer ratio

Note 1 to entry: This quantity can be expressed as a phase-to-phase or as a phase-to-neutral value.

3.1.3
declared supply voltage
U,

[
nominal voltage U,, of the system

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

3.1.4
dip threshold
voltage magnitude specified for the purpose of detecting the start and the end of a voltage dip

3.1.5

flagged data

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

Note 1 to entry: For some applications, this 'marked' or 'flagged' data can be excluded from further analysis, for
example. See 4.8 for further explanation.

3.1.6

flicker

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

[SOURCE: |[EC 60050-161:1990, 161-08-13]
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3.1.6.1
Pst
short-term flicker severity

Note 1 to entry: Unless otherwise specified, the P, evaluation time is 10 min. For the purpose of power quality surveys

and studies, other time intervals may be used, and should be defined in the index. For example a 1 min interval should

be written as Psmm.

[SOURCE: |[EC 61000-4-15:2010, 3.2]

3.1.6.2
Py
long-term flicker severity

where Fy (i =1, 2,3, ...) are consecutive readings of the short-term severity Pg;

Note 1 to entry: Unless otherwise specified, P, is calculated over discrete Tlong periods. Each time a TIOng period has
expired, a new P, calculation is started.

[SOURCE: |EC 61000-4-15:2010, 3.2]

3.1.7
fundamental component
component whose frequency is the fundamental frequency

3.1.8

fundamental frequency

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

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

3.1.9
harmonic component
any of the components having a harmonic frequency

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

[SOURCE: |[EC 61000-2-2:2002, 3.2.4, modified — the second part of the definition has been made
into a note.]

3.1.10
harmonic frequency
frequency which is an integer multiple of the fundamental frequency

Note 1 to entry: The ratio of the harmonic frequency to the fundamental frequency is the harmonic order (recommended
notation: 4).

[SOURCE: |[EC 61000-2-2:2002, 3.2.3, modified — the second part of the definition has been made
into a note.]
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3.1.11
hysteresis
difference in magnitude between the start and end thresholds

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

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

3.1.12

influence quantity

quantity which is not the subject of the measurement and whose change affects the relationship
between the indication and the result of the measurement

Note 1 to entry: Influence quantities can originate from the measured system, the measuring equipment or the
environment.

[SOURCE: IEC 60050-311:2001, 311-06-01, modified — Notes 1 and 3 have been removed.]

3.1.13
interharmonic component
spectral component with a frequency between two consecutive harmonic frequencies

Note 1 to entry: The definition is derived from |[EC 61000-4-7.

Note 2 to entry: Its value is normally expressed as an RMS value. For brevity, such a component can be referred to
simply as an interharmonic.

3.1.14
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 can be used.

[SOURCE: |[EC 61000-2-2:2009, 3.2.5]

3.1.15
interruption
reduction of the voltage at a point in the electrical system below the interruption threshold

3.1.16

interruption threshold

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

3.1.17

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

Note 1 to entry: MCS is also called "ripple control signal” in certain applications.
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3.1.18

maximum permissible measurement error

maximum permissible error

limit of error

MPE

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: For the application of this document, "specifications or regulations" means: the provisions contained
in this document and the relevant product standards.

[SOURCE: ISO/IEC Guide 99:2007, 4.26, modified — note 2 deleted and new note 2 added.]

3.1.19

base maximum permissible error

base MPE

extreme value permitted for the error of indication of a product implementing the measurement
methods of this document, when the measured power quality parameter is varied within the rated
operating conditions, and when specific power-system influence quantities, specified in product
standards, are varied within the specified influence quantity range, and when the product is
otherwise operated at reference conditions

Note 1 to entry: For the application of this document, the relevant power-system influence quantities are power
frequency, magnitude of supply voltage, magnitude of current, harmonics and interharmonics.

[SOURCE: OIML R 46-1/R46-2:2012, 2.2.19, modified — definition and notes have been modified.]

3.1.20
maximum swell magnitude voltage
U

max
maximum value of U, recorded during a voltage swell

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

3.1.21
nominal voltage
U

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

3.1.22

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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3.1.23

RMS value (for a time-dependent quantity

root-mean-square value (for a time-dependent quantity)

effective value

for a time-dependent quantity, positive square root of the mean value of the square of the quantity
taken over a given time interval

Note 1 to entry: The root-mean-square value of a periodic quantity is usually taken over an integration interval the
range of which is the period multiplied by a natural number.

Note 2 to entry: For a sinusoidal quantity a(t) = /:1 : cos(wt + 90 ), the root-mean-square value is Aeff = ;1 / \/E

Note 3 to entry: The root-mean-square value of a quantity may be denoted by adding one of the subscripts eff or rms
to the symbol of the quantity.

Note 4 to entry: In electrical technology, the root-mean-square values of electric current i(¢) and voltage u(¢) are usually
denoted [ and U, respectively.

Note 5 to entry: The abbreviation RMS was formerly denoted as r.m.s. or rms, but these notations are now deprecated.

[SOURCE: IEC 60050-103:2009/AMD1:2017, 103-02-03]

3.1.24

RMS voltage refreshed each half-cycle
Urms(1/z)

value of the RMS 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 RMS 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 or Class S.

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

3.1.25

RMS current refreshed each half-cycle

Irms(Vz)

value of the RMS 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 5.2.3) used for frequency measurements
might be used.

3.1.26
RMS voltage refreshed each cycle
U,

rms(1)
value of the RMS voltage measured over 1 cycle and refreshed each cycle

Note 1 to entry: In contrastto U y this technique does not define when a cycle commences.

rms (%2

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

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

3.1.27
range of influence quantities
range of values of a single influence quantity
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3.1.28

rapid voltage change

RVC

quick transition in RMS voltage occurring between two steady-state conditions, and during which
the RMS voltage does not exceed the dip/swell thresholds

3.1.29

reference channel

one of the voltage measurement channels designated for the frequency measurement in polyphase
measurements

Note 1 to entry: In the case of a single-phase measurement, the voltage measuring channel is also the reference
channel.

3.1.30
residual voltage
U

res

minimum value of U

rms(%) 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.

3.1.31
sliding reference voltage
U,

sr
voltage magnitude averaged over 1 min, representing the voltage preceding a voltage dip or swell

Note 1 to entry: It is precisely defined in 5.5.1.2.

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

3.1.32

surge

transient voltage wave propagating along a line or a circuit and characterized by a rapid increase
followed by a slower decrease of the voltage

[SOURCE: |EC 60050-161:1990, 161-08-11]

3.1.33
swell threshold
voltage magnitude specified for the purpose of detecting the start and the end of a voltage swell

3.1.34

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.

3.1.35

transient, adjective and noun

pertaining to a phenomenon or quantity which passes from one steady state to another consecutive
steady state

Note 1 to entry: The term "transient" is also used as a noun to mean a transient phenomenon or quantity.

[SOURCE: IEC 60050-161:1990/AMD9:2019, 161-02-01]
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3.1.36

Coordinated Universal Time

uTC

time-scale maintained by the Bureau International des Poids et Mesures (BIPM) and the
International Earth Rotation and Reference Systems Service (IERS), which forms the basis of a
coordinated dissemination of standard frequencies and time signals

it corresponds exactly in rate with international atomic time, but differs from it by an integer number
of seconds. The UTC scale is adjusted by the insertion or deletion of seconds (positive or negative
leap seconds) to ensure approximate agreement with UT1

[SOURCE: Recommendation ITU-R TF.686-3:2013]

3.1.37
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 can 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
document will only use the term voltage dip.

3.1.38
voltage swell
temporary increase of the voltage magnitude at a point in the electrical system above a threshold

3.1.39

voltage unbalance

condition in a polyphase system in which the RMS values of the phase voltages (fundamental
component), or the phase angles between consecutive phase voltages, are not all equal

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

Note 2 to entry: In this document, voltage unbalance is considered in relation to three-phase systems.

[SOURCE: |JEC 60050-161:199d, 161-08-09, modified — the notes have been added.]

3.2 Abbreviated terms
ADC Analogue to digital converter
DFT Discrete Fourier transform

FIR Finite impulse response

IF Intermediate frequency (of a heterodyne receiver)
IR Infinite impulse response

RC Resistor-capacitor (circuit)

S/s Samples per second
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4 General

4.1 Classes of measurement

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

— Class A

This class is used where precise measurements are necessary, for example, for contractual
applications that can require resolving disputes, verifying compliance with standards, etc. Any
measurements of a parameter carried out with two different instruments complying with the
requirements of Class A, when measuring the same signals, will produce matching results
within the specified maximum permissible measurement error for that parameter.

NOTE Class A measurements produce matching results only if the user-selected parameters (thresholds,
hysteresis, etc.) match.

— Class S

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

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

The influence quantities, which can degrade the performance of the instrument, should be
described in the technical documentation.

An instrument can measure some or all of the parameters identified in this document, and
preferably uses the same class for all parameters. For guidance, see |EC 62586-1.

The technical documentation shall contain information about which parameters are measured,
which class is used for each parameter, the range of Uy, for which each class is fulfilled, and all

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

4.2 Organization of the measurements

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

The whole measurement chain is shown in Figure 1.

Measurement Measurement Evaluation
transducers unit unit
Electrical input Input signal to Measurement Measurement
signal be measured result evaluation

IEC

Figure 1 — Measurement chain
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An "instrument" can include the whole measurement chain (see Figure 1). In this document, the
normative part does not consider any possible measurement transducers external to the instrument
and their associated measurement error, but Clause A.2 gives guidance.

4.3 Electrical values to be measured

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

NOTE 1 Phase-to-phase instantaneous values can be measured directly or can be derived from instantaneous phase-
to-neutral measured values or from phase-to-earth measured values.

NOTE 2 Some of the measurement methods defined in this document use the declared input voltage U, as a reference

value. Depending on whether the measurement is performed between phase conductors or between phase conductors
and the neutral conductor, the value of U, is converted to match the measurand configuration.

Current measurements can be performed on each conductor of supply systems, including the
neutral conductor and the protective earth conductor (see 5.13).

4.4 Measurement aggregation over time intervals
— Class A

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

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

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

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

e 10 min interval,

e 2 hinterval for P, flicker.

NOTE 1 A 2 h aggregation interval is optional for all parameters, except for flicker measurements which require a
2 h aggregation interval for P|,. This 2 h aggregation interval can be useful in some applications and can be

necessary for assessing compliance with some national or international standards.

NOTE 2 Clause B.1 and Clause B.2 discuss some applications of these aggregation time intervals.
— Class S
Same time intervals as Class A.

Aggregated values shall be tagged with the UTC time at the conclusion of the respective
aggregation interval (e.g. 01:10:00,040). For aggregation intervals of 10 min and longer, the time
stamp can be rounded to the nearest second (e.g. 01:10:00,000).

NOTE 3 In some circumstances, it can be useful to use local time, which can differ from UTC by a fixed offset, or an
offset that can vary based on time of year. This type of time stamp often includes both a time and a date. This type of
time stamp can be referred to as "absolute time".
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4.5 Measurement aggregation algorithm
4.5.1 Requirements

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

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

4.5.2 150/180-cycle aggregation
— Class A

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

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

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

— Class S

The data for the 150/180-cycle time interval shall be aggregated from 10/12-cycle time
intervals. Resynchronization at the UTC 10 min tick is permitted but not mandatory (see
Figure 3).

Gaps are permitted but not mandatory for harmonics, interharmonics, MCS voltage and
unbalance. A minimum of three 10/12-cycle values shall be used within each 150/180-cycle
time interval, i.e. at least one 10/12-cycle value shall be used every 50/60 cycles (see
Figure 4). For all other parameters, the data for the 150/180-cycle time interval shall be
aggregated without gaps from fifteen 10/12-cycle time intervals.

4.5.3 10 min aggregation

— Class A
The data for the 10 min time interval shall be aggregated from 10/12-cycle time intervals.

Each 10 min interval shall begin on a UTC 10 min tick. The 10 min tick is also used to
resynchronize the 10/12-cycle intervals and the 150/180-cycle intervals. See Figure 2.

The final 10/12-cycle interval in a 10 min aggregation period will typically overlap in time with
the UTC 10 min clock tick. Any overlapping 10/12-cycle interval (overlap 1 in Figure 2) is
included in the aggregation of the previous 10 min interval.
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UTC
10 min tick
e.g. 01:10:00,000

10 min interval (x + 1) %

> 10 min interval (x) . A ) )
A A A I
! |
' |
| J k ] | 1 2 3
' I
[l
10/12 cycles 10/12 cycles 10/12 cycles
)
Overlap 1 )
0|  10/12 cycles | 10/12 cycles 10/12 cycles |
1 12 13 ] 14| 1 15[ 2 l 3
Y Y Y Y Y I
. . [
> 150/180-cycle time interval (n) Y Y Y
: 150/180-cycle time interval (n + 1) %

L |
< Overlap 2 (150/180) >:
)

Figure 2 — Synchronization of aggregation intervals for Class A

IEC

— 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.

There will be no overlap, as illustrated in Figure 3 and Figure 4.
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UTC
10 min tick
e.g. 01:10:00,000

Timestamp of the 10 min
aggregation interval
e.g. 01:10:00,040

10 min interval (x + 1)

>

10 min interval (x)

A

A A A
i j k 1 2 3
10/12 cycles 10/12 cycles 10/12 cycles
10/12 cycles 10/12 cycles 10/12 cycles
|
11 12 13 14 15 | 1
Y Y Y Y Y !
150/180-cycle time interval (n) L]
150/180-cycle time g
interval (n + 1)
IEC

Figure 3 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are not permitted

UTC Timestamp of the 10 min
10 min tick aggregation interval
e.g. 01:10:00,000 eg. 01:10:00,040
10 min interval (x + 1) S
S, 10 min interval (x) SS A
A A A
)
]
[]
|
|
|
|
l
[ Y Y
150/180-cycle time interval (n) y
150/180-cycle time interval (n + 1) %
IEC
Figure 4 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are permitted (see 4.5.2)
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4.5.4 2 h aggregation
— Class A

The data for the 2 h interval shall be aggregated from twelve 10 min intervals. The 2 h intervals
shall be gapless and not overlapping. 2 h intervals commence on even numbered UTC hour
ticks.

NOTE 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 each hour or at the end of 10 min intervals.

— Class S
Same as Class A.

4.6 Maximum permissible error of the time clock

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

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

— Class A
The maximum permissible error of the time clock shall not exceed +20 ms for 50 Hz or £16,7 ms
for 60 Hz, regardless of the total time interval.

NOTE 2 The above durations correspond to 1 cycle at the nominal frequency of the respective power systems.

NOTE 3 This performance can be achieved, for example, through a synchronization procedure applied periodically
during a measurement campaign, or through a GPS receiver, or through reception of transmitted radio timing signals
or by using network timing signals.

When synchronization by an external time signal becomes unavailable, the base MPE of the
time clock shall not exceed £1 s per 24 h period; however, this exception does not eliminate
the requirement for compliance with the first part of this paragraph.

NOTE 4 This performance is important to ensure that two instruments using Class A methods produce the same
10 min aggregation results when connected to the same signal.

— Class S
The base MPE of the time clock shall not exceed +5 s per 24 h period.

4.7 Maximum permissible errors of power quality parameters

The base MPEs (and MPEs where applicable) of power quality parameters given in Clause 5 for
each power quality parameter shall apply under the conditions described in Clause 6.

4.8 Flagging concept

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

Flagging is only triggered by supply voltage dip/swell events and interruptions. The detection of
supply voltage dip/swell events is dependent on the thresholds selected by the user, and this
selection will influence which data are "flagged".

The flagging concept is applicable for Class A and Class S during measurement of power
frequency, voltage magnitude, flicker, supply voltage unbalance, voltage harmonics, voltage
interharmonics, and MCS voltage parameters.
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If during a given time interval any value is flagged, the aggregated value which includes that value
shall also be flagged. The flagged value shall be stored and also included in the aggregation
process. For example, if during a given time interval any value is flagged, then the aggregated
value that includes this value shall also be flagged and stored.

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

NOTE Information about other types of flagging, or data marking, can be found in |EC 62586-1.
5 Power quality parameters

51 General

Unless a different method for time stamping is specified for individual power quality parameters,
in all cases where time stamping of measured values is required, the measured values shall be
tagged with the UTC time at the conclusion of the respective measurement interval.

5.2 Power frequency

5.21 Measurement method
— Class A

The frequency reading shall be obtained every 10 s. As it is not necessary for the power
frequency to be exactly 50 Hz or 60 Hz within the 10 s UTC interval, it is not necessary for the
number of cycles to be an integer number. The fundamental frequency output is the ratio of the
number of integer cycles counted during the 10 s UTC interval, divided by the cumulative
duration of the integer cycles.

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

The measurement time intervals shall be non-overlapping. Individual cycles that overlap the
10 s UTC tick are discarded. Each 10 s interval shall begin on an absolute 10 s UTC tick, with
a maximum permissible measurement error as defined in 4.6.

Other techniques that provide equivalent results, such as convolution, are acceptable.

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

— Class S
Same as Class A.

5.2.2 Maximum permissible measurement error and measuring range
— Class A

The base MPE shall not exceed +10 mHz over the measuring ranges 42,5 Hz to 57,5 Hz (50 Hz
power system), respectively 51 Hz to 69 Hz (60 Hz power system).

— Class S

The base MPE shall not exceed +50 mHz over the measuring ranges 42,5 Hz to 57,5 Hz (50 Hz
power system), respectively 51 Hz to 69 Hz (60 Hz power system).
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5.2.3 Measurement evaluation
— Class A
The frequency measurement shall be made on the reference channel.

Information shall be given in the technical documentation about the behaviour of frequency
measurement whenever the reference channel loses voltage.

— Class S
Same as Class A.

5.2.4 Aggregation

Aggregation is not mandatory.

5.3 Magnitude of the supply voltage

5.3.1 Measurement method
— Class A

The measurement shall be the RMS value of the voltage magnitude over a 10-cycle time
interval for a 50 Hz power system or a 12-cycle time interval for a 60 Hz power system. Every
10/12-cycle interval shall be contiguous, and not overlapping with adjacent 10/12-cycle
intervals except as shown in overlap 1 in Figure 2.

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

NOTE 2 The RMS value includes, by definition, harmonics, interharmonics, MCS voltage, etc.
— Class S
Same as Class A.

The -3 dB measurement bandwidth should be declared in the technical documentation. It should
include at least the frequency components up to and including the 50th harmonic of the power
frequency.

5.3.2 Maximum permissible measurement error and measuring range
— Class A
The base MPE shall not exceed +0,1 % of Uy, over the range of 10 % to 150 % of Uy,.

— Class S
The base MPE shall not exceed +0,5 % of Uy, over the range of 20 % to 120 % of Uy,.

5.3.3 Measurement evaluation

No requirements.

5.3.4 Aggregation

Aggregation shall be performed in accordance with 4.4 and 4.5.

5.4 Flicker

5.4.1 Measurement method
— Class A

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

IEC 61000-4-15 Class F3 applies as the minimum requirement.
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5.4.2 Maximum permissible measurement error and measuring range

— Class A
See JEC 61000-4-15. Under the conditions described in Clause 6, the accuracy requirements
of JEC 61000-4-19 shall be met over the measuring range of 0,2 P to 10,0 Pg;.

— Class S

See |EC 61000-4-15. Under the conditions described in Clause 6, twice the accuracy
requirements of JEC 61000-4-15 shall be met over the measuring range of 0,4 P to 4,0 Pg,.

5.4.3 Measurement evaluation
— Class A
IEC 61000-4-15 applies.

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

Voltage dips, swells, and interruptions shall cause P and P, output values
(see |EC 61000-4-15) to be flagged.

— Class S
Same as Class A.

5.4.4 Aggregation
— Class A

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

Same as Class A.

5.5 Supply voltage dip and swell events
5.5.1 Measurement method

5.5.1.1 Basic RMS voltage measurement
— Class A

The basic measurement U, of voltage dip and swell events shall be the U, on each
measurement channel (see 3.1.24).

— Class S
The basic measurement U of voltage dip and swell events shall be either the U, on

each measurement channel (see 3.1.24) or the U441y On each measurement channel (see
3.1.26). The basic measurement U, ¢ used, shall be specified in the technical documentation.

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

last non-flagged power frequency measurement (see 4.8 and 5.2), or by any other method that
complies with the maximum permissible measurement error requirements of Clause 6.

NOTE 1 The U, value includes, by definition, harmonics, interharmonics, MCS voltage, etc.
The -3 dB measurement bandwidth should be declared in the technical documentation. It should
include at least the frequency components up to and including the 50th harmonic of the power

frequency.

NOTE 2 It is important to avoid loss of data when voltage dip or swell events, or both, occur in a rapid sequence (for
example, three events in 1 s, with up to 1 min between sequences, can occur when a recloser operates into a sustained
fault). If, during a rapid burst, the event characteristics cannot be recorded, then a count of events can be useful.
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5.5.1.2 Calculation of a sliding reference voltage
The sliding reference voltage implementation is optional, not mandatory. If a sliding reference is

chosen for voltage dip and swell event detection, it shall be calculated using a first-order filter with
a 1 min time constant. This filter is given by:

Usr(n) =0,9967 - Usr(n—1) +0,0033- U(10/12)rms (1)

where
Usr(n) is the present value of the sliding reference voltage;
Usr(n-1) is the previous value of the sliding reference voltage; and

Unoiz2yms  is the most recent 10/12-cycle RMS value.

When the measurement is started, the initial value of the sliding reference voltage is set to the
declared input voltage. The sliding reference voltage is updated every 10/12 cycles. In a polyphase
system, if a 10/12-cycle value is flagged on any channel, the sliding reference voltage on all
channels is not updated and the previous values are used.

NOTE The sliding voltage reference U, is generally not used in LV systems. See IEC TR 61000-2-8 for further
information and advice.

5.5.2 Voltage dips on single-phase systems
5.5.2.1 Voltage dip detection

The dip threshold is a percentage of either Uy, or the sliding voltage reference U, (see 5.5.1.2).

If the sliding voltage reference is supported, the user shall choose the type of reference voltage in
use.

The dip threshold and the hysteresis voltage are set by the user according to the application.

A voltage dip begins when the U, voltage falls below the dip threshold and ends when the U,

voltage is equal to or above the dip threshold plus the hysteresis voltage.

5.5.2.2 Voltage dip evaluation
A voltage dip is characterized by the residual voltage or depth, and the duration:

— The residual voltage U,

res Of @ voltage dip is the lowest U,

rms Value measured during the dip.

— The depth is the difference between the reference voltage (either Uy, or U,) and the residual

voltage U . It is generally expressed as a percentage of the reference voltage.

— The duration of a voltage dip is the time difference between the end time of the dip and the
start time of the dip.

If the sliding reference voltage is used and the depth is recorded, then the value of the reference
voltage used for the calculation of the depth shall also be recorded.

The start time of a dip shall be time stamped with the time of the end of the U4 that initiated the
event, and the end time of the dip shall be time stamped with the time of the end of the U, that

ended the event as defined by the threshold plus the hysteresis voltage.

NOTE 1 Either U U is selected for U, depending on Class A or Class S, see 5.5.1.1.

rms(%2) or rms(1)
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