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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EQUIPMENT FOR GENERAL LIGHTING PURPOSES -
EMC IMMUNITY REQUIREMENTS-

Part 1: An objective light flickermeter and voltage fluctuation
immunity test method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fr stand
all national electrotechnical committees (IEC National Committees). The promote
international co-operation on all questions concerning standardization in the e g fields. To
this end and in addition to other activities, IEC publishes International 3ta shni Specifications,
Technical Reports, 3 e

a |zat| comprising

Publications is accurate, IEC cannot be
misinterpretation by any end user.

the latter.

IEC itself does nof\provide any ‘a
assessment ser - :
services carried out By mde

indispensableNor the cqrrect application of this publication.

Attention is drawn e 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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 61547-1, which is a Technical Report, has been prepared by technical committee 34:
Lamps and related equipment.

This second edition cancels and replaces the first 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) the title of Part 1 has been changed to reflect the more general application of the objective
flickermeter;

b) the specific voltage fluctuation immunity test method has been extended for lighting
equipment rated for 120 V AC and 230 V AC, 50 Hz and 60 Hz.

The text of this Technical Report is based on the following documents:

Draft TR Report on voting
34/387/DTR 34/398A/RVDTR

e reconfirmed,

e withdrawn,

d ed

e replaced by a revisg
e amended.

9,

A bilingual versiof o ay be issued at a later date.

IMPORT
that it con
understanding
colour printer.

lour inside' logo on the cover page of this publication indicates
olours which are considered to be useful for the correct
its contents. Users should therefore print this document using a
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INTRODUCTION

The fast rate at which solid state light (SSL) sources can change their intensity is one of the
main drivers behind the revolution in the lighting world and applications of lighting. Linked to
the fast rate of the intensity change is a direct transfer of the modulation of the driving
current, both intended and unintended, to a modulation of the luminous output. This light
modulation can give rise to changes in the perception of the environment. While in some very
specific entertainment, scientific or industrial applications, a change of perception due to light
modulation is desired, for most everyday applications and activities the change is detrimental
and undesired. The general term used for these changes in the perception of the environment
is “temporal light artefacts” (TLAs) and these can have a large influence on the judgment of
the light quality. Moreover, the visible modulation of light can lead to a decrease in
performance, increased fatigue as well as acute health problems like ep
migraine episodes [18][19]1.

rotating object is illuminated (CIE TN 006:2016[22]).

Possible causes for light modulation of lighting eq
stroboscopic effect are:

purposes.

Lighting products that s
quality lighting.

This document p
of lighting equipme

fickermeter and a method for testing the immunity
Itage fluctuations caused by electrical apparatus

Flicker perce C 61000-3-3 and IEC 61000-4-15, the associated standards
for voltag kermeter, are based on the 60 W incandescent lamp. As a
result okKthe phasiRg.out of incandescent lamps and the widespread introduction of alternative
lighting equjpm a new reference lamp was considered. It has been

sensitive to supp tage fluctuations than the current 60 W incandescent lamp. A CIGRE
working group has assessed the impact of new lighting technologies on the existing flicker
standards [17]. For the moment, the present flicker sensitivity curve of IEC 61000-3-3 remains
as the reference. However, because of the increased diversity of sensitivity of lighting
equipment to voltage fluctuations, there is a future need for a voltage-fluctuation immunity test
specifically for lighting equipment. In this way, the full EMC approach (Figure 1) is introduced
for flicker, i.e. with a view to limiting voltage fluctuations caused by equipment connected to
the grid, and in addition to establishing a minimum level of flicker immunity of lighting
equipment against these voltage fluctuations.

This document will allow the lighting industry to gain experience in flicker immunity test
methods. Results of actual tests will be reported in a separate IEC Technical Report. Based
on the experience gained on this immunity test method, the adoption of a similar test to be
applied for IEC 61547, the immunity standard for lighting equipment, will be considered.

1 Numbers in square brackets refer to the Bibliography.
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EQUIPMENT FOR GENERAL LIGHTING PURPOSES -
EMC IMMUNITY REQUIREMENTS -

Part 1: An objective light flickermeter and voltage fluctuation
immunity test method

1 Scope

This part of IEC 61547 describes an objective light flickermeter, which(can be applied for,
amongst others, the following purposes:

The object of this document is to establish a co
the performance of I|ght|ng equipment in terms d

egference for evaluating
ar. Temporal changes in the

uctuation immunity method described in this
tandard for voltage fluctuation limits and the

document are b
flickermeter stan
The objective light ibed in this document can be applied to objectively

assess flicker of lighti i vtthat is powered from any type of source, AC mains, DC
mains, batt ough an external dimmer. The specific voltage fluctuation

NOTE The principte_of theymethod can be applied for other nominal voltage and frequency ratings.

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 61000-3-3:2013, 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 61000-4-15:2010, Electromagnetic compatibility (EMC) - Part 4-15: Testing and
measurement techniques — Flickermeter — Functional and design specifications
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3 Terms, definitions, abbreviated terms and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61000-3-3 and
IEC 61000-4-15 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1.1
flicker

impression of unsteadiness of visual sensation induced by a light oS inance
or spectral distribution fluctuates with time

[SOURCE: IEC 60050-845:1987, 845-02-49]

3.1.2
flickermeter
instrument designed to measure any qua

[SOURCE: IEC 60050-614:2016, 614-

3.1.3

voltage flickermeter
instrument as specified
representative of flickep\res

3.1.4 Q
illuminance

quotient of the lumjn incident on an element of the surface containing the point,

Equivalent dgfin aken over the hemisphere visible from the given point, of the
expression v is the luminance at the given point in the various directions
of the i entary\beams of solid angle d<, and 9 is the angle between any of these
beams and e surface at the given point

E, =

Py =I L, -cos@-d@
dA4 21 sr

Note 1 to entry: Illuminance is expressed in Ix or Im-m2

[SOURCE: IEC 60050-845:1987, 845-01-38]

3.1.5

light flickermeter

instrument designed to measure flicker resulting from temporal changes in the intensity of the
light in an objective way and based on the IEC 61000-4-15 specifications

3.1.6

threshold of flicker irritability

maximum value of a fluctuation of luminance or of spectral distribution which gives rise to a
flicker tolerated without discomfort by a specified sample of the population
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[SOURCE: IEC 60050-161:1990, 161-08-16]

3.1.7

short-term flicker indicator

PSt . o . . . .
measure of flicker evaluated over a specified time interval of a relatively short duration
Note 1 to entry: The duration is typically 10 min, in accordance with IEC 61000-4-15.

Note 2 to entry: The alternative term "short term flicker severity" is used in IEC 61000-3-3 and IEC 61000-4-15.

[SOURCE: IEC 60050-161:1990, 161-08-18, modified — Note 2 has been added.]

3.2 Abbreviated terms

AC alternating current

AM amplitude modulation

CFL compact fluorescent lamp

CIE Commission Internationale de I'Eclairage

cpm changes per minute

DC direct current

EUT equipment under test

EMC electromagnetic compatibility

EMI electromagnetic interference

Hz hertz

IEEE Institute of Ele rs
kHz kilohertz

LED light emitti

LP low ;@

ms millisecon@

rect

RMS

SSL

TLAs

\Y

w

3.3 Symbols

a multiplication factor

Cp gain of the light amplifier

d relative voltage change

dg relative change of the rectangular modulation of the illuminance
d, relative change of the 100 Hz-illuminance ripple
Au instantaneous total voltage variation after a voltage fluctuation
AU total voltage variation of the half-period RMS value after a voltage fluctuation
f mains frequency (50 Hz)

Jm modulation frequency

m modulation index
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% percent
pp percentage point
Pinst instantaneous flicker sensation
Py short-term flicker indicator
PSE P-value of the standardized illuminance waveform E(z)
EUT . . . . .
Pst Pg-value of the illuminance of an EUT measured with a light flickermeter
M flicker metric of the illuminance measured with a light flickermeter
Ps\{ flicker metric of the supply voltage measured with a voltage flig
PEMl light flicker noise level
noise
Ps\t/ _ mains flicker noise level
noise
s complex Laplace variable
i amplitude of the mains voltage
u(t) mains voltage signal
ug(t) output voltage of the light sensor ax
T modulation period
Tiest period of time over which is measured during application of the
voltage fluctuation
U
4 General
The immunity of lig i 3y voltage fluctuations may be tested by applying specific
types and levels gf'\vo » G o the mains, in accordance with the short-term flicker
indicator Py = eference incandescent lamp of 60 W specified in
IEC 61000-3- he full EMC approach is applied for flicker, i.e. voltage
fluctuations ¢a ent connected to the grid are limited by the voltage fluctuation
emissio \ 00-3-3, while the level of flicker immunity of lighting equipment
against oltage fluctuations is tested using the method specified in this

During the test, the supply voltage is modulated with Py = 1 fluctuation (denoted as PS\{)

extracted from the threshold of the flicker irritability curve and the luminous intensity variation
of the lighting equipment is measured and recorded. A light flickermeter is applied to measure

the value of the metric P (denoted as P5M).
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