IEC 61167:2011

IEC IEC 61167

(]
®

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
A@\§

Edition 2.0 2011-03

O




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2011 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of critexia (referencé number, text, technical committee,...).
It also gives information on projects, withdrawn angdTeplaced rublication
" |EC Just Published: www.iec.ch/online _news/justpub

Stay up to date on all new IEC publications. Just blis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919<X3\s(\

A prop

La Commissi ote hnique Anternationale (CEIl) est la premiére organisation mondiale qui élabore et publie des

normes internationales pouk tout’ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des pubtications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEIl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critéres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC 61167

Edition 2.0 2011-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XG
CODE PRIX

ICS 29.140.30 ISBN 978-2-88912-411-4

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



-2 - 61167 © IEC:2011

CONTENTS
O T L @ ]I S 4
LN 75 16 L@ N 1 ] S 6
LS T o7 o o 1= TSP 7
2 NOIMaAtiVe FefEIENCES .o 7
3 Terms and definitions ... 8
N = 14 ¥ o (=Y LU 1T (=Y 0 0 1= 0 £ S 10
3t N €Y o 1Y - Y S
2 Y/ - Y o 4 [ Vo Y ST N

4.3 Dimensions
4.4
4.5

4.6
4.7
4.8
4.8.1
4.8.2
4.8.3
4.8.4
4.9 Lumen maintenap

(I D T=1 o= T g 1= £ N N (N N A P
6.1 Generalprinsi
6.2 Lists Q

6.3
Annex A

d of measuring electrical and photometrical characteristics
(lamps for op 530"Hz or 60 Hz supply frequencies) .......coevviiiiiiiiiiie e, 139

Annex C (normative) Method of test for lumen maintenance and life ....................coonill 143
Annex D (informative) Information for luminaire design ...........cooiiiiiiiiiii 144
Annex E (normative) Method of measuring electrical and photometrical characteristics

on low frequency square wave reference ballast ... 145
Annex F (normative) Spectral analysis of power ripple: calculation procedure for

amplitude spectrum ratio and gUIdaNCEe .........ouiniiii i 147
Annex G (informative) Low frequency square wave operation ..............ccoeviiiiiiiiiiiineiennes 150
Annex H (informative) Information for ballast design ..........coiiiiiii 156

Bl O G AP Y et 158



61167 © IEC:2011 -3-

Figure A.1 — Circuit diagram for measurement of lamp starting and warm-up

CharaC e IS IO S L. e e 138
Figure B.1 — Circuit diagram for measurement of lamp characteristics ..................ccceeennt. 141
Figure B.2 — Luminaire simulator for use with double-capped lamps ............ccocveiiiiiiiiinnnnn. 142
Figure E.1 — Circuit for lamp measurement under reference conditions..............ccooceveeneenn. 146
Figure G.1 — DC current COMPONENT.. ..ot 153
Figure G.2 — HF ripple and fast Fourier transformation (power curve) ............ccoccoevvviniennannn. 154
Figure G.3 — Measurement of PCR during run-up and steady state.................cccooiiiiinnnn. 154
Figure G.4 — Example of a measurement circuit of lamp potential against earth.................. 155
Figure G.5 — Commutation time, deviating waveform ... O N 155

Figure H.1 — Example 1 to ignition scheme according to option (1) (
lamp data Sheets) ... NN e e NG N 156

Figure H.2 — Example 2 to ignition scheme according to option ( 5_ah
lamp data sheets) .....c.ooieiiiii e K NN N NG N 156

Figure H.3 — Example to ignition scheme according to optig
lamp data sheets)

Table F.1 — Settings of th€
Table G.1 — Requirem

9,



—4 - 61167 © IEC:2011

INTERNATIONAL ELECTROTECHNICAL COMMISSION

METAL HALIDE LAMPS -
PERFORMANCE SPECIFICATION

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 gnd_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 (hereaf{er referrad to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i ittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prep
with the International Organization for Standardization (ISO) in accordafis
agreement between the two organizations.

the latter.

5) IEC itself does not provide a

attestation of co Nity. ldep ificati i i i
xe 4 Q IEC mapks of conformity. IEC is not responsible for any

7) No liability shall afts dyees, servants or agents including individual experts and
members of its & > i d IES Natighal Committees for any personal injury, property damage or
other damage of ‘ar z ether direct or indirect, or for costs (including legal fees) and
expenses arising ou icatign, wse of, or reliance upon, this IEC Publication or any other IEC

8) Attention is dr e N i efefences cited in this publication. Use of the referenced publications is
indispensabjé forthe\correct ap ation of this publication.

Internatigna 61167 has been prepared by subcommittee 34A: Lamps, of IEC
i 4. Lamps and related equipment.

This second editionreplaces the first edition published in 1992 and its Amendments 1 (1995),
2 (1997) and 3 (1998). This second edition constitutes a technical revision.

Compared to the 1°! edition, measurement methods for electrical and photometric parameters
are included and safety related requirements are deleted as far as they are now covered by
IEC 62035. Modern kind of ignition (e.g. aggregated pulse widths) and operation (low
frequency square wave) is added with extensive description of methods of calculation for
peak current ratio. At the same time, a review was made on lamps in the market which are fit
for standardising, leading to a big number of new lamp data sheets in the range of 20 W up to
250 W lamp power.
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The text of this standard is based on the following documents:

FDIS Report on voting
34A/1442/FDIS 34A/1458/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.

NOTE In this standard, the following print types are used:
— Requirements proper: in roman type.
— Test specifications: in italic type.

—  Explanatory matter: in smaller roman type.

The committee has decided that the contents of this public il rgmaj anged until
the stability date indicated on the IEC web site under S S .ch" in the data
related to the specific publication. At this date, the publjcati

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@@
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INTRODUCTION

Since IEC 62035 Discharge lamps (excluding fluorescent lamps) — Safety specifications was
published in 1999, the related lamp specific performance standards like IEC 61167 needed to
be reviewed in an editorial action, splitting performance and safety requirements, but also to
include all items in abeyance, stored for this occasion. The separation has already been
carried out with other HID lamps. So, in some instances, the “pilot” text of IEC 60188 has
been used. Moreover, the measurement part has been introduced with the assistance of
IEC 60188 and IEC 60081.

It may also be noted that the colour coordinates for CCT 3000 K and 4200 K were adjusted to
a point two units below Planck in order to take account of the life time shift fa_higher y-values.

to the existing lamp data sheets and several annexes describing
requirements. Further, detailed requirements and measure
(break down/take-over/run-up) were introduced. Intense
measurement and specification of the peak-current ratiq
Workshops were held in order to come to a broad worldwi

Mg and conditions with applicants throughout the world.
In this respect, holder of these patents is registered with the IEC.

Information ma

Takatsuki Gity,
Osaka 569-1TS
Japan

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.


http://www.iso.org/patents
http://www.iec.ch/tctools/patent_decl.htm
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METAL HALIDE LAMPS -
PERFORMANCE SPECIFICATION

1 Scope

This International Standard specifies the performance requirements for metal halide lamps for
general lighting purposes.

For some of the requirements given in this standard, reference is made
data sheet”. For some lamps, these data sheets are contained in thi . For other
lamps, falling under the scope of this standard, the relevant data ate c the lamp
manufacturer or responsible vendor.

The requirements of this standard relate only to type testing.

The following reference
dated references, onl
the reference do

or undated references, the latest edition of
ents) applies.

IEC 60050-845:198 otechnical Vocabulary — Chapter 845: Lighting

IEC 60061-1,
interchangeab

together with gauges for the control of
art 1: Lamp caps

IEC 60598

IEC 60923, Auxiliaries for lamps — Ballasts for discharge lamps (excluding tubular fluorescent
lamps) — Performance requirements

IEC 60927, Auxiliaries for lamps — Starting devices (other than glow starters) — Performance
requirements

IEC/TR 61341, Method of measurement of centre beam intensity and beam angle(s) of
reflector lamps

IEC 62035, Discharge lamps (excluding fluorescent lamps) — Safety specifications
IEC 62471, Photobiological safety of lamp and lamp systems

CIE 84, The measurement of luminous flux
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3 Terms and definitions

For the purposes of this document, the terms and definitions in IEC 60050-845 and the
following apply.

3.1

metal halide lamp

high-intensity discharge lamp in which the major portion of the light is produced by the
radiation of a mixture of metallic vapour, metal halides and the products issued from the
dissociation of metal halides

NOTE The definition covers clear and coated lamps.

[IEC 60050-845:1987, 845-07-25, modified]

3.2
nominal value
approximate quantity value used to designate or identify a

[IEC 60081:1997, Definition 1.4.3, Amendment 2:2003

3.3
rated value

3.4
lumen mainten@
ratio of the lumi

luminous flux, the laR

a given time in its life to the initial reading of its
smder specific conditions

NOTE The ratigj ed as a percentage.

3.5

initial r

starting c lamp, measured before ageing, and the electrical and photometric

characteristics, ™ easwed at the end of the 100 h ageing period

3.6

reference ballast

special ballast complying with the requirements of IEC 60923, designed for the purpose of
providing comparison standards for use in testing ballasts, for the selection of reference
lamps and for testing regular production lamps under standardised conditions

NOTE It is essentially characterised by the fact that, at its rated frequency, it has a stable voltage/current ratio
which is relatively uninfluenced by variations in current, temperature and electromagnetic surroundings, as outlined
in the relevant ballast standard.

3.7
calibration current
value of the current on which the calibration and control of the reference ballast are based
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3.8

type test

test or a series of tests made on a type test sample for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard

[IEC 60081:1997, Definition 1.4.10, Amendment 1:2000]

3.9
specific effective radiant UV power
effective power of the UV radiation of a lamp related to its luminous flux (Unit: mW/kim)

NOTE The effective power of the UV radiation is obtained by weighting the spectral power dlstrlbutlon of the lamp
with the UV hazard function Syy(A). Information about the relevant UV hazard function ig~—given in IEC 62471. It
only relates to possible hazards regarding UV exposure of human beings. It does not deal with the possible
influence of optical radiation on materials, like mechanical damage or discoloration.

3.10

type test sample
sample consisting of one or more similar units submitted
responsible vendor for the purpose of a type test

vanufactyrer or the

3.1

inrush current
short term high lamp current, totally or parti
heating for some seconds during lamp jigqition

3.12
warm-up current
increased lamp current after inrush pha

NOTE It is in the limits of double ra
voltage.

3.13

run-up time
after switching on
90 % of the decla

3.15

peak current ratio

PCR

ratio between the peak currents and the r.m.s. currents

NOTE For measurement procedure, see Annex G.

3.16

typical lamp voltage, typical lamp current

steady state lamp voltage and current expected for a lamp operating on low frequency square
wave ballast.

NOTE Typical lamp current is derived from the lamp rated wattage and typical lamp voltage. In practice, lamps for
use on low frequency square wave ballasts may be targeted to a different voltage within the allowed range for best
performance, and the lamp current will be different accordingly. Typical lamp voltages and currents have been
used as a basis for assigning currents at take-over and run-up.
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3.17

commutation time

(also referred to as fall and rise time) transition time of lamp current at half cycle polarity
reversals

It is measured using lamp current waveforms between 90 % of the r.m.s. value of one half
cycle to 90 % of the r.m.s. value of the opposite half cycle.

4 Lamp requirements

4.1 General

A lamp, on which compliance with this standard is claimed shall comply
of IEC 62035.

erequirements

operation on low frequency square wave ballasts only. S s, separate
requirements are indicated where appropriate.

4.2 Marking

A suitable advice on the colour appe » It may preferably take the form of
ILCOS (see IEC 61231). pti aCturer’s code or the correlated colour
temperature. The information e 2N the lamp or in the supplier’s catalogue.

4.3 Dimensions

The dimensions
sheet.

4.5 Startin varm<up characteristics
4.51 Lamps tha ay operate on electromagnetic ballasts

A lamp shall start fully within the maximum run-up time specified on the relevant lamp data
sheet and remain alight. Conditions and method of test are given in Annex A.

The maximum inrush current as given on the lamp data sheet shall not be exceeded. For the
test circuit and procedure, see IEC 60923.

The lamp warm-up current shall be between the minimum and maximum values as given on
the lamp data sheet. Conditions and method of test are given in Annex A.

NOTE The maximum inrush current (peak) restricts the value of the current during rectification in the starting
phase in order to prevent performance damages of ballast and lamp (overheating and melting of the electrodes).
The minimum warm-up current is required in order to safeguard the transition from the glow phase to the arc
phase.
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4.5.2 Lamps suitable for low frequency square wave ballasts only

A lamp shall start and run up fully within the time specified on the lamp data sheet, applying
the method of test given in E.3.1.

4.6 Electrical characteristics

The lamp electrical characteristics shall comply with the values given in the relevant lamp
data sheet. Conditions and method of test are given in Annex B.

For lamps suitable for operation on low frequency square wave ballasts only, conditions and
method of test are given in Annex E. Unless otherwise specified on the lamp data sheet the
lamp voltage shall comply with the limits of 75...110 V.

NOTE For these lamps the power control of the ballast allows more freedom in
optimise the light technical properties of the lamp.

R voltage to

4.7 Photometric characteristics

The photometric requirements are as follows.

75 % of the rated value.

c) The initial beam angle of a reflec
beam angles.

d) Conditions and method of test are g

4.8 Colour characteristic
4.8.1 Lamps@ i

4.8.2

4.8.3 Colour rendering index

The initial reading of the general colour rendering index (Ra) of a lamp shall not be less than
the nominal value decreased by 3.

4.8.4 Requirements and test conditions

Under consideration.

4.9 Lumen maintenance and life

Lumen maintenance and life shall comply with the data provided by the lamp manufacturer.

For methods of test, see Annex C.
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5 Information for ballast, ignitor and luminaire design

In order to ensure reliable starting and operating conditions, ballasts, ignitors and luminaires
should meet the requirements specified on the relevant lamp data sheet. Additional
information for luminaire design, see Annex D.

IEC 60682 provides information for the measurement of the pinch temperature. Advice
regarding the measurement of the bulb temperature can be taken from IEC 60357, Annex D.

These measurements should be taken account of for performance criteria of the lamps.

For lamps with nominal wattage 35 W/70 W/150 W, rated wattage for elec ic ballast design
is 39 W/73 W/147 W.

6 Data sheets

6.1  General principles of numbering sheets

The first number represents the number of this standargd: e letters “IEC”.

The third number represents the editi
sheet has more than one page, it is possi
with the data sheet number remaining tk

6.2 Lists of data sheets

6.2.1 List of diagran

Table 1 represe the
sheets.

j diagrammatic lamp data sheets

(S\he{t\quh\bew1€7\5IEC- Description Cap

000 N\ \| Single-capped E27 and E40, tubular

0045\ ) Single-capped E27 and E40, elliptical
0" Single-capped GU6.5

0025 ./ Single-capped G8.5

0030 Single-capped GuU8.5

0035 Single-capped G12

0210 Reflector E27

0215 Reflector GX8.5

0220 Reflector GX10

0110 Double-capped RX7s

0120 Double-capped Fc2
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DIAGRAMMATIC DATA SHEET
FOR LOCATION OF SINGLE-CAPPED
METAL HALIDE LAMP DIMENSIONS Page 1

E27/E40 cap*, tubular bulb

Reference plane is the bottom of the lamp.

. § ‘B

\d

IEC 540/11
Key
A Diameter
B Distance from reference plane to bulb top = total lamp length
C Light centre length

D Arc length

* See sheet 7004-21 (E27) or 7004-24 (E40) of IEC 60061-1

Texte francais au Publication CEl 61167

verso 61167-IEC-0010-1

French text overleaf IEC Publication 61167




