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Foreword

The text of document 77A/722/FDIS, future edition 2 of IEC 61000-4-15, prepared by SC 77A, Low
frequency phenomena, of IEC TC 77, Electromagnetic compatibility was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as EN 61000-4-15 on 2011-01-02.

This European Standard supersedes EN 61000-4-15:1998 + A1:2003.

EN 61000-4-15:2011, in particular, adds or clarifies the definition of several directly measured
parameters, so that diverging interpretations are avoided.

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

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-10-02

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-01-02

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 6100044+15:2010 was approved by CENELEC as a European
Standard without anyimodification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 61000-4-30 NOTE Harmonized as EN 61000-4-30.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application 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 When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60068 Series Environmental testing EN 60068 Series
IEC 61000-3-3 B Electromagnetic compatibility (EMC) — EN161000-3-3 B

Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker

in public low-voltage supply systems, for
equipment with rated current <16 A per phase
and.not subject'to conditional connection

IEC 61000-3-10J - Electromagnetic compatibility>(EMC) - EN 61000-3-11 -
Part 3-11: Limits - Limitation of voltage
changes, voltage fluctuations and flicker in
public low-voltage supply systems -
Equipment with'rated current <75 A and
subject to conditional connection

IEC 61010-1 - Safety requirements for electrical equipment EN 61010-1 -
for measurement, control and laboratory use -
Part 1: General requirements

IEC 61326-1 - Electrical equipment for measurement, control EN 61326-1 -
and laboratory use - EMC requirements -
Part 1: General requirements



SIST EN 61000-4-15:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61000-4-15:2011
httpsy//standards.iteh.ai/catalog/standards/sist/21d04787-eeb8-43c5-85¢ce-
45560e67dal/sist-en-61000-4-15-2011



IEC 61000-4-15

Edition 2.0 2010-08

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

BASIC EMC PUBLICATION
PUBLICATION FONDAMENTALE EN CEM

Electromagnetic compatibility (EMC)~
Part 4-15: Testing and measurement techniques - Flickermeter — Functional
and design specifications

Compatibilité électromagnétique (CEM) ~
Partie 4-15: Techniques d’essai et de mesure -~ Flickermétre — Spécifications
fonctionnelles et de conception

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X
CODE PRIX

ICS 33.100.20 ISBN 978-2-88912-076-5

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 61000-4-15 © IEC:2010

CONTENTS

O L L @ T I PP 4
INTRODUGCTION ..ottt et et et e e e e e e e e e an e e e e eeannns 6
T SCOPE ANd OB Ot .. e 7
P () 4 4 F= Y AN Y =T =T g oY 7
3 Parameters and SYmMb OIS . ... e 8
3.1 Directly measured parameters and characteristics ............cocoviiiiiiiiiicice e, 8

R Tt N 1= o =T - | 8

3.1.2 Half period rms value of the voltage ...........ccooiiiiiiii i, 8

3.1.3 Half period rms value characteristiCs.............cocoviiii i, 8

3.1.4 Relative half period rms value characteristics...............cocooiiiiiiiii i, 8

3.1.5 Steady state voltage and voltage change characteristics ..............ccccooeiinnnn. 8

3.1.6 Steady state voltage change ..o, 9

3.1.7 Maximum voltage change during a voltage change characteristic ................. 9

3.1.8 Maximum steady state voltage change during an observation period ............ 9

3.1.9 Maximum absolute voltage change during an observation period................ 10

3.1.10 Voltage deviation ... 10

3111 Centre VOIAGE ooueei i 10

3.2  SymboOIS ... e T A T T e A B TR T R T T I T e e et e e e e e eana 10

4 Description of the INSTrUMENt ... .. e 11
4.1 General ..o L L L e L 11

4.2 Block 1 — Input voltage adaptor.... ..o 11
4.3 Block 2 — Squaring multiplier . 11

4.4 Block 3 — WeightiNg Fillers . e e st sereeeneeeiaen e ea e een e ea e et e ean e ean e eaneeans 12

4.5 Block 4 — Squaring and SmMOOthiNg .........c.uiiiiiiiii 12

4.6 Block 5 — On-line statistical @analysis ............cooiiiiiiiii 12

A © U o 11 £ P 13
A7 1 GeNEIAl e e 13

4.7.2  Plin OUIPUL ...t 13

4.7.3 Pt OUIPUL L 13

4.7.4  Pgi OUIDUL L.ooeeieit 13

4.7.5  PloUtPUt ... 13

4.7.6 d-meter OULPULS ..o 13

LS Y o T=Tod 1 o= 1 o o P 13
5.1 RESPONSE AN GCCUNACY .. .cuuiitiiit ittt 13

5.2 INPUL VOITAGE FANGES .. e 18

5.3 Voltage adaptor .. ... 18

5.4  Weighting fillers. . ... e 18

5.5 Weighting filter response in bIoCk 3. 18

5.6 Squaring multiplier and sliding mean filter ..o 19

5.7 General statistical analysis procedure ...........cooooiiiiiiiiiii 19
D71 GENEIAl e e 19

5.7.2 Short-term flicker evaluation ... 19

5.7.3 Long-term flicker evaluation .............cooiiiiiiii 20

B FliCKermeter 1eS S (o e 20
G B € 1= 4 =Y - P 20

6.2 Sinusoidal/rectangular voltage Changes ........cc.oiiiiiiiiiiiie e 21



61000-4-15 © IEC:2010 -3-

6.3 Rectangular voltage changes and performance testing................cocoi 21
6.4 Combined frequency and voltage changes — Class F1 flickermeters....................... 22
6.5 Distorted voltage with multiple zero crossings — Class F1 flickermeters................... 23
6.6 Bandwidth test using harmonic and inter-harmonic side band modulation ............... 23
6.7 Phase jumps — Class F1 flickermeters ... 24
6.8 Rectangular voltage changes with 20 % duty cycle ... 24
6.9 d parameter test, d;, d 5% @Nd d(f) > 3,3% .ooovvnniiiii 25
7 Environmental and other requiremMents ..o 27
728 TR 1= o 1= | 27
7.2 Insulation, climatic, electromagnetic compatibility, and other tests.......................... 27
Annex A (normative) Techniques to improve accuracy of flicker evaluation ........................... 30
Annex B (informative) Meaning of AU/U and number of voltage changes, d., d(f), d;ax
L= = T T o1 1= 32
Annex C (informative) Sample protocols for type testing .........coooviiiiii 36
L 1] [ o o | =1 o1 17228 40
Figure 1 — lllustration of 28 Hz modulated test voltage with 20 % duty cycle ................cooeeniie. 25
Figure 2 — Functional diagram of IEC flickermeter ..o 28
Figure 3 — Basic illustration of the time-at-level method for Pg; = 2,000 .............ccccoeeeiiiinn, 29
Figure B.1 — Rectangular voltage change AU/U =40 %, 8,8.Hz, 17,6 changes/second............ 33
Figure B.2 — lllustration of “d” parameter definitioNS 4. co i e wom i herrrrieeiie e 35

Table 1a — Normalized flickermeter response 120-V-/50)Hz and 120 V / 60 Hz for

sinusoidal voltage fluctuationsis iwch ailcataloo/standands/sist/2 L A0ATE Taeeh el 30 A Eaetm e eeaaaens 14
Table 1b — Normalized flickermeter fesponse 230°V//'50 Hzand 230 V / 60 Hz for

sinusoidal voltage fluCtUAtIONS ..o 15
Table 2a — Normalized flickermeter response 120 V /50 Hz and 120 V / 60 Hz for

rectangular voltage fluCtUAtIONS ... ..o 16
Table 2b — Normalized flickermeter response 230 V / 50 Hz and 230 V / 60 Hz for

rectangular voltage fluCtUAtIONS ... ..o 17
Table 3 — Indicative values for the parameters of lamps...........oooi 19
Table 4 — Test specifications for flickermeter.............coooiiiiii e, 21
Table 5 — Test specification for flickermeter classifier............cooo 22
Table 6 — Test specification for combined frequency and voltage changes — Class F1

11161 N (oY (=] T OO PRPP 23
Table 7 — Test specification for distorted voltage with multiple zero crossings — Class F1

11161 N (oY (=] T OO PRPP 23
Table 8 — 8,8 Hz modulation depth for distorted voltage test — Class F 1 flickermeters............ 23
Table 9 — Test specification for Harmonics with side band — Class F1 flickermeters................ 24
Table 10 — Test specification for phase jumps — Class F1 flickermeters.............ccoceeiieinnnnn. 24
Table 11 — Test specification for rectangular voltage changes with duty ratio ......................... 24
Table 12 - Test specification for d, dyax, faer)) > 3,3 % oo 25
Table 13 — Test specification for d, diax, faer)) > 353 % oo 26

Table B.1 — Correction factor for other voltage/frequency combinations .................cc.coceen. 33



—4 - 61000-4-15 © IEC:2010

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-15: Testing and measurement techniques —
Flickermeter — Functional and design specifications

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

International Standard IEC 61000-4-15 has been prepared by subcommittee 77A: Low
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

IEC 61000-4-15 is based on work by the “Disturbances” Working Group of the International
Union for Electroheat (UIE), on work of the IEEE, and on work within IEC itself.

It forms part 4-15 of the IEC 61000 series. It has the status of a basic EMC publication in
accordance with IEC Guide 107.

This second edition cancels and replaces the first edition published in 1997 and its
Amendment 1 (2003) and constitutes a technical revision. This new edition, in particular, adds
or clarifies the definition of several directly measured parameters, so that diverging
interpretations are avoided.
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The text of this standard is based on the following documents:

FDIS Report on voting
T7TA/T22/FDIS 77A/730/RVD

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

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

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

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

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION

IEC 61000-4 is a part of the IEC 61000 series, according to the following structure:

Part 1: General
General consideration (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 andidevices
Part 6: Generic standards
Part 9: Miscellaneous
Each part is further subdivided.intotseveral parts, published) either as international standards,
as technical specifications or technical reports, some of which have already been published as

sections. Others are and will be published with the part number followed by a dash and
completed by a second number identifying the subdivision (example: IEC 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-15: Testing and measurement techniques —
Flickermeter — Functional and design specifications

1 Scope and object

This part of IEC 61000 gives a functional and design specification for flicker measuring
apparatus intended to indicate the correct flicker perception level for all practical voltage
fluctuation waveforms. Information is presented to enable such an instrument to be
constructed. A method is given for the evaluation of flicker severity on the basis of the output of
flickermeters complying with this standard.

The flickermeter specifications in this part of IEC 61000 relate only to measurements of 120 V
and 230V, 50 Hz and 60 Hz inputs. Characteristics of some incandescent lamps for other
voltages are sufficiently similar to the values in Table 1 and Table 2, that the use of a
correction factor can be applied for those other voltages. Some of these correction factors are
provided in the Annex B. Detailed specifications for voltages and frequencies other than those
given above, remain under consideration.

The object of this partof- IEC 61000 lis to provide" basic.information for the design and the
instrumentation of an analogue or digital flicker ,measuring apparatus. It does not give
tolerance limit values of flicker severity.

2 Normative references

The following referenced documents are indispensable for the application 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 60068 (all parts), Environmental testing

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection

IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems —
Equipment with rated current <75 A and subject to conditional connection

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and lab-
oratory use — Part 1: General requirements

IEC 61326-1, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1. General requirements
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