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Foreword

The text of document 77A/873/FDIS, future edition 3 of IEC 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 61000-4-30:2015.

The following dates are fixed:

e latest date by which the document has (dop) 2015-12-27
to be implemented at national level by
publication of an identical national
standard or by endorsement

o latest date by which the national (dow) 2018-03-27
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61000-4-30:2009.

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

Endorsement notice

The text of the International Standard IEC 61000-4-30:2015 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the foliowing notes have to be added for the standards indicated:

IEC 60044-1:1996 NOTE  Harmonized as EN 60044-1:1996.
IEC 60044-2:1997 NOTE  Harmonized as EN 60044-2:1997.
IEC 61000-2-2:2002 NOTE  Harmonized as EN 61000-2-2:2002.
IEC 61000-2-12 NOTE  Harmonized as EN 61000-2-12.
IEC 61000-4-19 NOTE  Harmonized as EN 61000-4-19.
IEC 61010 (Series) NOTE  Harmonized as EN 61010 (Series).
IEC 61010-2-032 NOTE  Harmonized as EN 61010-2-032.
IEC 61869-1 NOTE  Harmonized as EN 61869-1.

IEC 61869-2 NOTE  Harmonized as EN 61869-2.
CISPR 16-1-1 NOTE  Harmonized as EN 55016-1-1.
CISPR 16-1-2 NOTE  Harmonized as EN 55016-1-2.

CISPR 16-2-1 NOTE  Harmonized as EN 55016-2-1.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 When an International Publication has been modified by common modifications, 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.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60050 series International Electrotechnical Vocabulary - series
IEC 61000-2-4 - Electromagnetic compatibility (EMC) -- Part EN 61000-2-4 -

2-4: Environment - Compatibility levels in
industrial plants for low-frequency conducted
disturbances
IEC 61000-3-8 - Electromagnetic compatibility (EMC) -- Part - -
3-8: Limits - Signalling on low-voltage
electrical installations - Emission levels,
frequency bands and electromagnetic
disturbance levels
IEC 61000-4-7 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
IEC 61000-4-15 2010 Electromagnetic compatibility (EMC) -- Part EN 61000-4-15 2011
4-15: Testing and measurement techniques
- Flickermeter - Functional and design

specifications

IEC 61180 series  High-voltage test techniques for low-voltage EN 61180 series
equipment

IEC 62586-1 - Power quality measurement in power supply EN 62586-1 -

systems -- Part 1: Power Quality
Instruments (PQI)
IEC 62586-2 - Power quality measurement in power supply EN 62586-2 -
systems -- Part 2: Functional tests and
uncertainty requirements



-2- EVS-EN 61000-4-30:2015

CONTENTS

FOREWORD ..ottt et et e et e eeas 7
L I 4 15 1 2 I 9
1 ST o o= S 10
2 NOIMAtIVE TEIBIENCES vt et 10
3 Terms and definitions ... 11
N € 1= Y 1= = | 16
4.1 Classes of measurement ... .. 16
4.2 Organization of the measurements ..o, 17
4.3 Electrical values to be measured.... ... 17
4.4 Measurement aggregation over time intervals.............coooiii i 17
4.5 Measurement aggregation algorithm............oooii 18
451 REQUITEMENES oot e 18
4.5.2 150/180-cycle aggregation ... ..o 18
4.5.3 10-MiN @ggregation ... 18
4.5.4 2-NOUr @GGregaliON ...t 20

4.6 Time-CloCK UNCEIaiNtY ..o e 21
4.7 Flagging CONCE Pt e i e e 21

5  Power quality parameters ... 21
5.1 POWET frEQUENCY ... 21
5.1.1 Measurement method. ... ... e 21
5.1.2 Measurement uncertainty and measuring range ...........cccceveiiiiineinieeineennen, 22
5.1.3 Measurement evaluation ... 22
5.1.4 AGGregation ..o e 22

5.2 Magnitude of the supply voltage ..o 22
5.2.1 Measurement Method. ... 22
5.2.2 Measurement uncertainty and measuring range...........cccoveiiiiiiiiiiienenennen 22
5.2.3 Measurement evaluation ... 23
5.2.4 AGGregation ..o e 23

5.3 o - S 23
5.3.1 Measurement method. ... ... e 23
5.3.2 Measurement uncertainty and measuring range...........cccccoveiiiiineiniieinennnnn 23
5.3.3 Measurement evaluation ........ ... 23
5.3.4 AGGregation ... e 23

54 Supply voltage dips and SWellS.........oouiiiiiiii 24
5.4.1 Measurement Method. .. ... 24
5.4.2 Detection and evaluation of a voltage dip ..........cooiiiiiiiiii 24
5.4.3 Detection and evaluation of a voltage swell ..., 25
5.4.4 Calculation of a sliding reference voltage ............coooiviiiiiiiii . 26
5.4.5 Measurement uncertainty and measuring range...........ccccovevviiiineiiiieeiennen, 26

5.5 Voltage INterrUPLiONS ... e 26
5.5.1 Measurement Method. .. ... 26
5.5.2 Evaluation of a voltage interruption ...........cooooiiiiiii 27
5.5.3 Measurement uncertainty and measuring range ...........cccccoviiiiiineinieeieennnn, 27
5.5.4 AGGregation ..o e 27

5.6 Transient VOIAGES ... 27

5.7 Supply voltage unbalancCe ..........coiiiiiiii 27



EVS-EN 61000-4-30:2015 -3-

5.7.1 Measurement Method..........cooiiiii i 27
5.7.2 Measurement uncertainty and measuring range...........cccooeiiiiiiiiiiiieneennen 28
5.7.3 Measurement evaluation ... 28
5.7.4 AGGregation .. o e 29
5.8 Voltage NarmMONICS ...t e e 29
5.8.1 Measurement method. ... ... 29
5.8.2 Measurement uncertainty and measuring range...........ccccceviiiiiiineiniieieennen, 29
5.8.3 Measurement evaluation ........ ... 30
5.8.4 AGOregation ... 30
5.9 Voltage iNterNarMONICS ... e 30
5.9.1 Measurement Method..... ..o 30
5.9.2 Measurement uncertainty and measuring range...........ccoooeiiiiii i ieneeennen 30
5.9.3 EValuation ... . 30
594 AGGreatiON ..o e 30
5.10 Mains signalling voltage on the supply voltage ..o 31
5.10.1 LT =Y o= = P 31
5.10.2 Measurement Method..... ..o 31
5.10.3 Measurement uncertainty and measuring range...........ccoooeiiiiiiiiiiiiinenenne. 31
5.10.4 AGGregation ... e 31
5.11 Rapid voltage change (RVC) ... e 31
5.11.1 GBNETAL. e e 31
5.11.2 RVC event deteCtion ... 32
5.11.3 RVC event evaluation.... ... 33
511.4 Measurement uncertainty ... . ..o 34
5.12 Underdeviation and overdeviation ....... ..o 34
LS T O 1 /=Y o | PP 34
5.13.1 GBNETAL. e e 34
5.13.2 Magnitude Of CUITENT ... ..o 35
5.13.3 G201 g ¢=T o B ¢=TeTo] o 11 s T I P 35
5.13.4 HarmoniC CUMENTS ... . e 36
5.13.5 INterharmoniC CUITENES ... .. 36
5.13.6 Current UNDbalanCe ....oei 36
6 Performance verifiCation ... ... 36
Annex A (informative) Power quality measurements — Issues and guidelines ...................... 39
A.1 LT o= - PP 39
A2 Installation PreCautions ... ... 39
A.2.1 LT o= = S 39
A.2.2 TSt lEAUS .ot 39
A.2.3 Guarding Of [IVe Parts ..o 40
A.2.4 MoNItor PlaCemMeENt. .. ..o e 40
A.2.5 Bartning ..o 41
A.2.6 INEErfErENCE oo e 41
A3 LI = L E Lo LU o= o PR 41
A.3.1 (=Y =Y = 41
A.3.2 SIgNaAl IEVEIS .o s 42
A.3.3 Frequency response of transSduCers..........coviiiiiiiiiiiii e 43
A.3.4 Transducers for measuring transients...........ccoociiiiiiiici e 43

A4 Transient voltages and CUITeNntS ... 44



—4 - EVS-EN 61000-4-30:2015

A.4.1 (=Y =Y = 44
A.4.2 Terms and definitionNS ... 44
A.4.3 Frequency and amplitude characteristics of a.c. mains transients ............... 44
A.4.4 Transient voltage detection ... ... 45
A.4.5 Transient voltage evaluation.............oooi i, 46
A.4.6 Effect of surge protective devices on transient measurements .................... 46
A5 Voltage dip characteristics ..o 46
A.5.1 LT =Y o= = P 46
A.5.2 Rapidly updated r.m.s values ... 47
A.5.3 Phase angle/point-0n-Wave ..........ccoiiiiiiiii e 47
A.5.4 Voltage dip UnNbalancCe. ..o 47
A.5.5 Phase shift during voltage dip ......oeeeiiiiii 48
A.5.6 MiISSING VOITAGE ... e 48
A.5.7 Distortion during voltage dip ......cooeieii e 48
A.5.8 Other characteristics and references ..o, 48
Annex B (informative) Power quality measurement — Guidance for applications................... 49
B.1 Contractual applications of power quality measurements .................ooeieiiiinnnne. 49
B.1.1 (=Y Y = 49
B.1.2 General CoNSIAerations .........iveii i 49
B.1.3 Specific considerations ... ... 50
B.2 Statistical survey applications ..........ooiiiii i 53
B.2.1 (=Y Y = 53
B.2.2 CONSIAEIatIONS .. s 53
B.2.3 Power quality iNdiCES .....ouiiiii i 54
B.2.4 MonNitoring ObJECLIVES ...ovie e 54
B.2.5 Economic aspects of power quality surveys ... 54
B.3 Locations and types Of SUIVEYS ... 56
B.3.1 Monitoring 10CatioNS .. ... 56
B.3.2 Pre-monitoring Sit€ SUIVEYS ......ooiiii e 56
B.3.3 Customer Side Site SUIVEY ...cuuieiii e 56
B.3.4 NEIWOTK SIAE SUMVEY ..viiiiiit e a e 56
B.4 Connections and quantities to measure ...... ... 57
B.4.1 Equipment connection OptioNS........ocooiiiiii 57
B.4.2 Priorities: Quantities to measure...........ooooi 57
B.4.3 CUrrent MONITOTING ..ovi e e 58
B.5 Selecting the monitoring thresholds and monitoring period ...............c.ooin. 58
B.5.1 Monitoring thresholds ... 58
B.5.2 MONItOriNG PEFIOA ... e e 58
B.6 Statistical analysis of the measured data................cccoiiii i 59
B.6.1 (=Y Y = S 59
B.6.2 g T o =S 59
B.7 Trouble-shooting applications. ... e 59
B.7.1 LT o= = | 59
B.7.2 Power quality Signatures ..... ..o 59
Annex C (informative) Conducted emissions in the 2 kHz to 150 kHz range ........................ 61
C.1 L= =Y - 61
C.2 Measurement method — 2 KHzZto QO KHz ... 61

C.3 Measurement method — OkHz to 150 KHz. ..o 62



EVS-EN 61000-4-30:2015 -5-

C4 Measurement range and measurement uncertainty.............cooooiiiiiiin, 63
C.5 o o (=Y F=1 (e o [P 63
Annex D (informative) Underdeviation and overdeviation..............coooiiiiiiiici 64
D.1 LT =Y Y = 64
D.2 Measurement Method. ... ... 64
D.3 Measurement uncertainty and measuring range...........ccovviviiiiiiiiinii e 64
D.4 AGGIEGAtiON .. 64
Annex E (informative) Class B Measurement Methods............coooiiiiii 66
E.1 Background for Class B........c.oiuiiiiiii i 66
E.2 Class B — Measurement aggregation over time intervals ..............c.coois 66
E.3 Class B — Measurement aggregation algorithm ... 66
E.4 Class B — Real time clock (RTC) uncertainty ..o 66
E.4.1 LT o= = P 66
E.4.2 Class B — Frequency — Measurement method ..., 66
E.4.3 Class B — Frequency — Measurement uncertainty .............coccoeviiiiiiiiinennn. 66
E.4.4 Class B — Frequency — Measurement evaluation...............cccooiiiiiinnn, 67
E.4.5 Class B — Magnitude of the supply — Measurement method......................... 67
E.4.6 Class B — Magnitude of the supply — Measurement uncertainty and
MEASUTING FANGE ettt et e e et e e e e en e e et e eneenees 67
E.5 Class B — FliCKET .. e e 67
E.51 (=Y =Y = 67
E.5.2 Class B — Supply voltage dips and swells — Measurement method .............. 67
E.6 Class B — Voltage interruplions ... 67
E.6.1 LT o= = 67
E.6.2 Class B — Supply voltage unbalance — Measurement method...................... 67
E.6.3 Class B — Supply voltage unbalance —Uncertainty ............cccooiiiiiiiiiinnnn. 67
E.6.4 Class B — Voltage harmonics — Measurement method.........................o... 67
E.6.5 Class B —Voltage harmonics — Measurement uncertainty and range............ 67
E.6.6 Class B — Voltage interharmonics — Measurement method.......................... 68
E.6.7 Class B —Voltage interharmonics — Measurement uncertainty and
=1 o T 1= PP 68
E.6.8 Class B — Mains signalling voltage — Measurement method ........................ 68
E.6.9 Class B —Mains signalling voltage — Measurement uncertainty and
=1 o T 1= PP 68
E.6.10 Class B — Current — Measurement method..............coooiiiiii 68
E.6.11 Class B — Current — Measurement uncertainty and range...............c..ccoo...... 68
Bl OGP Y e 69
Figure 1 — Measurement Chain...... ... e 17
Figure 2 — Synchronization of aggregation intervals for Class A............coiiiiiiiiiiincii 19
Figure 3 — Synchronization of aggregation intervals for Class S: parameters for which
gaps are NOt PermMitted ... ... 20
Figure 4 — Synchronization of aggregation intervals for Class S: parameters for which
gaps are permitted (SEE 4.5.2) . o 20
Figure 5 — Example of supply voltage unbalance uncertainty .............c.ccociiiiiiiiiiin e, 28

Figure 6 — RVC event: example of a change in r.m.s voltage that results in an RVC

Figure 7 — Not an RVC event: example of a change in r.m.s voltage that does not
result in an RVC event because the dip threshold is exceeded ..o, 34



-6 - EVS-EN 61000-4-30:2015

Figure A.1 — Frequency spectrum of typical representative transient test waveforms ...........

Table 1 — Summary of requirements (see subclauses for actual requirements)



EVS-EN 61000-4-30:2015 -9-

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.

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, mains signalling on the supply voltage, rapid voltage changes, and current
measurements. Emissions in the 2 kHz to 150 kHz range are considered in Annex C
(informative), and over- and underdeviations are considered in Annex D (informative).
Depending on the purpose of the measurement, all or a subset of the phenomena on this list
may be measured.

NOTE 1 Test methods for verifying compliance with this standard can be found in IEC 62586-2.

NOTE 2 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.

2 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

IEC 61000-3-8, Electromagnetic compatibility (EMC) — Part 3: Limits — Section 8: Signalling
on low-voltage electrical installations — Emission levels, frequency bands and
electromagnetic disturbance levels

IEC 61000-4-7:2002, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measure-
ment 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
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IEC 61180 (all parts), High-voltage test techniques for low voltage equipment

IEC 62586-1, Power quality measurement in power supply systems — Part 1. Power quality
instruments (PQI)

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

3 Terms and definitions

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

31
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 2 conductors. Phase refers to a single conductor. On polyphase systems, a channel may be
between 2 phases, or between a phase and neutral, or between a phase and earth, or between neutral and earth.

3.2

declared input voltage

Udin

value obtained from the declared supply voltage by a transducer ratio

3.3

declared supply voltage

UC

normally the 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

3.4

dip threshold

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

3.5

flagged data

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

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

3.6

flicker

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

[SOURCE: IEC 60050-161:1990, 161-08-13]
3.6.1

Pst
short-term flicker evaluation based on an observation period of 10 min





