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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.

patent rights. C and CENELEC shall not be held responsible for identifying any or all such patent

rights. {D

The following dates w@ﬁxed:

Attention is dra%o the possibility that some of the elements of this document may be the subject of

— latest date by which th has to be implemented
at national level by publigajjon of an identical
national standard or by end@ement (dop) 2011-10-02

— latest date by which the natio%andards conflicting
with the EN have to be withdraw / (dow) 2014-01-02

Ve
Annex ZA has been added by CENELE@Q
Endo%’nent notice

The text of the International Standard IEC 61000-4%2010 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note@to be added for the standard indicated:
30.

Q

IEC 61000-4-30 NOTE Harmonized as EN 61000-4-
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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.

*

7

NOTE When an intern&gmal publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

| %

Publication Yearo itle EN/HD Year
IEC 60068 Series ironmental testing EN 60068 Series
IEC 61000-3-3 } Ele@magnetic compatibility (EMC) — EN(/61000-3-3 l

Part 8.3, imits — Limitation of voltage

changds, yeltage fluctuations and flicker
in public Qﬁ)—voltage supply systems, for

equipment witR rated current <16 A per phase
and not subj&€t to conditional connection
IEC 61000-3-100 - Electromagneﬁéﬁnpatibility (EMC) - EN 61000-3-11 -

Part 3-11: Limits -
changes, voltage flu gions and flicker in
public low-voltage su

systems -
Equipment with rated ¢ %t <75Aand
subject to conditional confgction

IEC 61010-1 - Safety requirements for el | equipment EN 61010-1 -
for measurement, control and ratory use -
Part 1: General requirements

itation of voltage

IEC 61326-1 - Electrical equipment for measure control EN 61326-1 -
and laboratory use - EMC requireme@p;
Part 1: General requirements 6



-2- EVS-EN 61000-4-15:2011

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 Dire‘%measured parameters and characteristics ...........ccooviiiii 8
3.1. BBl e 8

3.1.2 %f period rms value of the voltage ..............cooiiiii i, 8

3.1.3 f period rms value characteristiCs............cooiiiiiii i, 8

3.1.4 Re%e half period rms value characteristics...............cocoviiiiiicn i, 8

3.1.5 Stea ate voltage and voltage change characteristics ..............ccceeeinn. 8

3.1.6 Steady%e Voltage Change ... 9

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

3.1.8 Maximum s y state voltage change during an observation period ............ 9

3.1.9 Maximum abs@ voltage change during an observation period................ 10

3.1.10 Voltage deviatio(.%. ettt ea e ea e ea ettt e eaetaen e eaaaaans 10

3.1.11 Centre voltage ..... @ ................................................................................. 10

3.2 SymbolS ....cooeveiiiiiieeeeenn. @ ............................................................................. 10

4  Description of the instrument .......... ’O ......................................................................... 11
41 General......cccoooooiieiei] e, 11

4.2 Block 1 — Input voltage adaptor......@b..‘ ................................................................ 11
4.3 Block 2 — Squaring multiplier............. /® ............................................................... 11

4.4 Block 3 — Weighting filters ..................T & .......................................................... 12

4.5 Block 4 — Squaring and SmOOthing ... e 12

4.6 Block 5 — On-line statistical analysis ......... &Q ..................................................... 12

4.7  0utputs ... % ................................................. 13
4.7.1 General .....cccooooviiiiiiiiiii S @ ............................................... 13

47.2 Py OUDULco...oooooooooeeoeeeeeeeee /é ........................................... 13

4.7.3  Pipgt OUIPUL ..o ¢/ SRR 13

4.7.4  Pgioutpul ..o ®O’ .................................. 13

4.7.5 Ppoutput.....ooiiii 6 ................................ 13

4.7.6 d-meter outputs‘A ............................. 13

LIS o T=Tod o= 1o o [ . 13
5.1 Response and aCCUMaCY.........ovvuuiiiiiiiiiiiiiii e @L ................... 13

5.2  Input vOItage ranges ... ...oeuu i 0 ................. 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



EVS-EN 61000-4-15:2011 -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;, dy oy @NA A(f) > 3,3% .eevvviiiiiiiiiii 25
7 Environmental and other requiremMents ..o 27
T GONGAN, ..o 27
7.2 Insul . climatic, electromagnetic compatibility, and other tests.......................... 27
Annex A (normatsi @) Techniques to improve accuracy of flicker evaluation ........................... 30
Annex B (informativeOAeaning of AU/U and number of voltage changes, d;, d(t), dy,ax
examples .................~ O ...................................................................................................... 32
Annex C (informative) S%e protocols for type testing ..o 36

Bibliography ...................... ,g ............................................................................................. 40

Qe

Figure 1 — lllustration of 28 Hz ated test voltage with 20 % duty cycle ..............cooeeean. 25
Figure 2 — Functional diagram of Iéﬁickermeter ................................................................. 28
Figure 3 — Basic illustration of the tin@at-level method for Pg; = 2,000 .......ccccooiiiiiiiiiiiiinnnn. 29
Figure B.1 — Rectangular voltage chan@AU/U =40 %, 8,8 Hz, 17,6 changes/second............ 33
Figure B.2 — lllustration of “d” parameter ONS . 35

e

Table 1a — Normalized flickermeter response 1%&5 /50 Hz and 120 V / 60 Hz for

sinusoidal voltage fluctuations ............ccoooiii e . A 14
Table 1b — Normalized flickermeter response 230 V&%50 Hz and 230 V / 60 Hz for

sinusoidal voltage fluctuations ...........cooiiiiiiii € e 15
Table 2a — Normalized flickermeter response 120 V / 5(@ and 120 V / 60 Hz for

rectangular voltage fluctuations ................cocoviiiinn. 6 ................................................ 16
Table 2b — Normalized flickermeter response 230 V / 50 Hz 230 V / 60 Hz for

rectangular voltage fluctuations .............c..cocoiiiiiiiinn . Q/( ........................................ 17
Table 3 — Indicative values for the parameters of lamps............ . Q ...................................... 19
Table 4 — Test specifications for flickermeter....................c.l0L Q’ .................................. 21
Table 5 — Test specification for flickermeter classifier....................... 6 .............................. 22
Table 6 — Test specification for combined frequency and voltage chan@é— lass F1
flickermeters .....ccoooiiiii e RN S 23
Table 7 — Test specification for distorted voltage with multiple zero crossing

flickermeters .. ..o N 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



-6- EVS-EN 61000-4-15:2011

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
De?q’ption of the environment
Claéigation of the environment
Comp{fbility levels
Part 3: Limits O/
Emission |

Immunity lim jn so far as they do not fall under the responsibility of the product
committees)

Part 4. Testing and mea ent techniques
Measurement technt
Testing techniques Pt

Part 5: Installation and mitigatiof’l%uidelines
Installation guidelines @
Mitigation methods and devi

A
Part 6: Generic standards @
Z

Part 9: Miscellaneous

*

Each part is further subdivided into several partsé‘\blished either as international standards,
as technical specifications or technical reports, some gf which have already been published as
sections. Others are and will be published with th%rt number followed by a dash and
completed by a second number identifying the subdivisi éexample: IEC 61000-6-1).

)
%
(04

2

S
0
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

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

1 Scope arybject

This part of | 1000 gives a functional and design specification for flicker measuring
apparatus intendeg\to indicate the correct flicker perception level for all practical voltage
fluctuation wavefor Information is presented to enable such an instrument to be

constructed. A meth given for the evaluation of flicker severity on the basis of the output of
flickermeters complyin%h this standard.

and 230V, 50 Hz and 60 uts. Characteristics of some incandescent lamps for other
voltages are sufficiently s o the values in Table 1 and Table 2, that the use of a
correction factor can be applie hose other voltages. Some of these correction factors are
provided in the Annex B. Detaile %ifications for voltages and frequencies other than those

The flickermeter specifica%%pthis part of IEC 61000 relate only to measurements of 120 V
imi

given above, remain under conside n.

The object of this part of IEC 61000 §t provide basic information for the design and the
instrumentation of an analogue or digﬂé flicker measuring apparatus. It does not give
tolerance limit values of flicker severity. /é

®

The following referenced documents are indispensablgsfor the application of this document. For

2 Normative references

dated references, only the edition cited applies. Fo ated references, the latest edition of
the referenced document (including any amendments) ieS.
IEC 60068 (all parts), Environmental testing Q/'\

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 338imits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage s systems, for equipment
with rated current <16 A per phase and not subject to conditional cBnngrction

voltage changes, voltage fluctuations and flicker in public low-volt pply systems —

IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-1?%i its — Limitation of
Equipment with rated current <75 A and subject to conditional connectioﬁ

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





