PD IEC/TR 61547-1:2015

"‘31 e —

Equipment for general
lighting purposes — C\C
Immunity requireivients

Part 1: An objective veitage fluctuation
immunity test method

[
bSlo ..making excellence a habit’


https://www.stdhive.com/standards/bs-pd-iectr-61547-12015-pdf/

PD IEC/TR 61547-1:2015

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of IEC/TR
61547-1:2015.

The UK participation in its preparation was entrusted to Technical
Committee CPL/34, Lamps and Related Equipment.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of
a contract. Users are responsible for its correct application.

© The British Standards Institution 2015.
Published by BSI Standards Limited 2015

ISBN 978 0 580 87892 3
ICS 29.140.20

Compliance with a British Standard cannot conia* ‘'mmunity from
legal obligations.

This Published Document was published ur.Jer the authority of the
Standards Policy and Strategy Coi2nhittee on 31 May 2015.

Amendments/corrigenu? is_uied since publication

Date Text affected



https://www.stdhive.com/standards/bs-pd-iectr-61547-12015-pdf/

PD IEC/TR 61547-1:2015

IEC TR 61547-1

Edition 1.0 2015-04

TECHNICAL
REPORT

colour
inside

Equipment for general lighting purposes — EMC ‘iiimunity requirements —

Part 1: An objective voltage fluctuation immunrity test method

NTERNATIONAL

ELSCTROTECHNICAL

COMMISSION

ICS 29.140.20 ISBN 978-2-8322-2649-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iectr-61547-12015-pdf/

PD IEC/TR 61547-1:2015

-2- IEC TR 61547-1:2015 © IEC 2015

CONTENTS
FOREWORD ...ttt ettt et ettt e e et et e e anas 4
LN I 15 1 L N [ ] P 6
1 1T ] o 1= S 7
2 NOIrMatiVe eI ErENCES ..o 7
3  Terms, definitions, abbreviations and symbols..............cooooiiiii 7
3.1 Terms and definifioNS . ... 7
3.2 ADDrEVIAtiONS ..o 9
3.3 S M D OIS Lt 9
L= a1 Y P P 10
5  Voltage fluctuation disturbance signal............cccooiiiiiiii i 10
5.1 LT o =T Y O S 10
5.2 Mains signal Parameters ... e 12
5.3 Disturbance signal parameters and test levels ... 13
6 Testsetup and eqQUIPMENT ... e e 14
6.1 GBNEIAl e e e 14
6.2 TeSt VO A oo 14
6.3 Optical test environment ... T 15
6.4 Light sensor and amplifier.........ooooiiii e 15
6.5 Signals to be MEeaSUIrEd ... ...ooviii e 15
6.6 SIGNal PrOCESSING .uetiiiiiii e e e 16
6.6.1 Anti-aliasing filter........................... N 16
6.6.2 SampPling frEQUENCY ... e 16
6.6.3 SIgNAl TESOIULION ... e 18
7  Verification procedure...................50 . - AP UUP TP 18
7.1 GENETAL . 18
7.2 Light flickermeter ... 18
7.3 Mains voltage parar-aters without modulation ... 18
7.3.1 Nominal voliacz leVel ... 18
7.3.2 T T At [ L= PP 19
7.4 Voltage fluciiatan [EVEL ... ... 19
7.4.1 GBNE Al 19
7.4.2 Cotion 1. measure the actual modulation frequencies and voltage levels....... 19
7.4.3 Opuon 2: measure Pgt-values using a flickermeter....................................... 19
7.5 Light sensor and amplifier.. ... 19
7.6 T eSSt ENVITONMENT . e 20
Light fliCK eI MOISE it 20
L I O o o Y o3 <o [ U1 = PP 20
G Conditions dUNNG tESTING c.uuiiniiii e 20
10 Evaluation of the test result .. ... e 21
T I =] B =Y o Yo 1 21
Annex A (informative) Specification of the light flickermeter................ooiiiiiii i, 23
A.1 The voltage fiCKErMEtEr......c.oiiii e 23
A.2 Specification of the light flickermeter............i 24
A.2.1 GBNEIA e 24

A.2.2 Block a: illuminance adapter........coooiiiii i 24


https://www.stdhive.com/standards/bs-pd-iectr-61547-12015-pdf/

PD IEC/TR 61547-1:2015

IEC TR 61547-1:2015 © IEC 2015 -3-
A.2.3 Block b: weighting filters ... 24
A.2.4 Block c¢: squaring multiplier, sliding mean filter and scaling............................ 25
A.2.5 Block d: statistical analysis ........ccoouiiiiii 25
A.3 Verification of the light flickermeter ... 26
Annex B (informative) Uncertainty considerations ............cccoiiiiiiiiiiiiii e 27
B.1 LT a1 =Y PP 27
B.2 GENEral SYMDOIS . ou i 27
B.3 == 1T =Y o o 27
B.4 INFIUENCE QUANTIEIES . ee i 27
B.5 Uncertainty budget... ..o 29
B.6 Reference doCUMENT ... ... e 29
Annex C (informative) Examples of atestresult..........cooiiiiiiiiiii 31
C.1 N P PR A 31
C.2 Recorded Signals ... e 31
C.3 RESUIS e LN, 34
71 0] [ Yo = o1 4 17278 S PP 36
Figure 1 — The full EMC approach for mains voltage fluctuations ....... ... ..., 11
Figure 2 — Definition of the mains test signal including a rectan jular modulated
voltage fluctuation (see Equation (1)) ..o i 12
Figure 3 — Block diagram voltage-fluctuation immunity«es .....c.....cooiiiiiiiiii i, 14
Figure 4 — Example of a recorded mains voltage flucicaticn and illuminance signal of a
B0 W inCaNdeSCENt [amID ... T e e e 17
Figure A.1 —Structure of the IEC 61000-4-15 flicke:meter which uses voltage as input......... 23
Figure A.2 — Structure of the light flickermetar ... 23
Figure C.1 — EUT1: recorded signals (no rains voltage modulation)..........ooooviiiiiiiinnnis 32
Figure C.2 — EUT1: recorded signals w th i.iodulation)...........ccoooiiiiiiiiiii e, 33
Figure C.3 — EUT2: relative illumirianc>:“mains voltage modulation d = 0,407 % at
13,5 HZ (Pgt = 1) e 34
Figure C.4 — EUT3: relative &ilimiance: mains voltage modulation d = 0,407 % at
13,5 HZ (Pgt = 1) o e 34
Figure C.5 — Graphical £« results for three EUTs with rectangular modulation at five
frequencies (Pgt = 1.0 35

Table 1 —.Voi*age fluctuations — Test specification of voltage fluctuations applied at

input a.c. poWe. ports 230 V; 50 Hz ..o 13
Table A 1 — Test specification of illuminance fluctuations for lightmeter classifier ................. 26
Tahle O — Pgt influence quantities and their recommended tolerances................................ 28
“able 3.2 — Uncertainty budget of the voltage fluctuation immunity test...................i. 30

vable C.1 — Numerical results Pg¢ calculations for three EUTs with and without
MOdUIAtioN ... . e 35


https://www.stdhive.com/standards/bs-pd-iectr-61547-12015-pdf/

1

2)

3)

4)

5)

6)

7)

8)

9)

PD IEC/TR 61547-1:2015
-4 - IEC TR 61547-1:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EQUIPMENT FOR GENERAL LIGHTING PURPOSES -
EMC IMMUNITY REQUIREMENTS -

Part 1: An objective voltage fluctuation immunity test method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to npro.>ote
international co-operation on all questions concerning standardization in the electrical and elertroiic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, spedifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, goveimental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC ~alaborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r.>irly ¢ s possible, an international
consensus of opinion on the relevant subjects since each technical commiti. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international 's-~.=nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t. ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 we/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their natione™ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o' regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct <= ) |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat'an ouics.

All users should ensure that they have thc¢ |a’cst edition of this publication.

No liability shall attach to IEC or its ¢ ~ecio==, employees, servants or agents including individual experts and
members of its technical committees ancu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk=tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ochlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~z rec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall “ot be held responsible for identifying any or all such patent rights.

The main‘tasw of 1ZC technical committees is to prepare International Standards. However, a
technical comm.itee may propose the publication of a technical report when it has collected
data ofa different kind from that which is normally published as an International Standard, for
examnle "state of the art".

IET TK 61547-1, which is a technical report, has been prepared by subcommittee 34: Lamps
<nd related equipment.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
34/212/DTR 34/220A/RVC

Full information on the voting for the approval of this technical report 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 in the IEC 61547 series, published under the general title Equipmen. for
general lighting purposes — EMC immunity requirements, can be found on the IEC websii>.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a liter datce.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are ‘considered to be useful for the correct
understanding of its contents. Users chhula therefore print this document using a
colour printer.
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INTRODUCTION

Flicker perception, and the associated IEC 61000-3-3 standard for voltage fluctuations and
the flickermeter IEC 61000-4-15, is based on the 60 W incandescent lamp. As a result of the
phasing out of incandescent lamps and the widespread introduction of alternative lighting
equipment technologies, a new reference lamp was considered. It has been demonstrated
that new lighting technologies are in general less but sometimes also more sensitive to supply
voltage fluctuations than the current 60 W incandescent lamp. CIGRE working group C4.111
has assessed the impact of new lighting technologies on the existing flicker standards. Most
likely, the present flicker sensitivity curve of IEC 61000-3-3 will stay as the reference, but
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, ii>. Imit
voltage fluctuations caused by equipment connected to the grid, and in addition establich «
minimum level of flicker immunity of lighting equipment against these voltage fluctuation.

This technical report provides an objective method and procedure for testing.the in.munity of
lighting equipment against mains voltage fluctuations. With this technical report, the lighting
industry can gain experience with the flicker immunity test. Results of.acw! tests will be
reported separately in IEC TR 61547-2.

Based on the experience with this immunity test method, the adop.on o f a similar test in the
immunity standard for lighting equipment IEC 61547 will be considerec.
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EQUIPMENT FOR GENERAL LIGHTING PURPOSES -
EMC IMMUNITY REQUIREMENTS -

Part 1: An objective voltage fluctuation immunity test method

1 Scope

This Part of 61547, which is a Technical Report, establishes an objective methoa and
procedure for testing the immunity performance of lighting equipment against voltane
fluctuation disturbances on the a.c. power port.

The object of this Technical Report is to establish a common and objective iefereiice for
evaluating the immunity of lighting equipment in terms of illuminance flicker when suvcjected to
mains voltage fluctuations. Temporal changes in the colour of the light (chromatic flicker) are
not considered in this test.

This method and procedure can be applied to lighting equipment ~!ic. is within the scope of
IEC technical committee 34, such as lamps and luminaires, intended fcr connection to a low
voltage electricity supply. Independent auxiliaries such as crivers can be tested also by
application of a representative light source to that auxiliary.

The method and procedure described in this technical repurt ure based on the IEC 61000-3-3
standard for voltage fluctuation limits and the flickerm>ter standard IEC 61000-4-15.

The test method described in this report applies to 'iakting equipment rated for 230 V a.c. and
50 Hz (for verification purposes).

NOTE The principle of the method can be appli~d 1 r ¢her nominal voltage and frequency ratings.
2 Normative references

The following documents, in. wiia'« or in part, are normatively referenced in this document and
are indispensable for its ajpl.cation. For dated references, only the edition cited applies. For
undated references, tie '=‘est edition of the referenced document (including any
amendments) applies

IEC 61000-3-3:2013, .-lectromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
voltage chances, voltage fluctuations and flicker in public low-voltage supply systems, for
equipment witi..rated current < 16 A per phase and not subject to conditional connection

IEC 61010-4-15:2010, Electromagnetic compatibility (EMC) - Part 4-15: Testing and
measu;oiaent techniques — Flickermeter — Functional and design specifications

<. [lerms, definitions, abbreviations and symbols

3.1 Terms and definitions

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