IEC TR 63130:2018-05(en)

IEC TR 63130

Edition 1.0 2018-05

TECHNICAL
REPORT

colour
inside



https://iecnorm.com/api/?name=4e1bedbf9204d8b353963bd9d1c55bdc

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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

IEC Central Office

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11

3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland
About the [EC
The Intefnational Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
Internatignal Standards for all electrical, electronic and related technologies.
About IHC publications
The techpical content of IEC publications is kept under constant review by the IEC. Please make sure’that you|have the

latest ed|tion, a corrigenda or an amendment might have been published.

IEC Catajogue - webstore.iec.ch/catalogue

Electropedia - www.electropedia.org

The staphd-alone application for consulting the entre  The world's leading online/~dictionary of electrpnic and
bibliograghical information on IEC International Standards, electrical terms containingh21 000 terms and defiitions in
Technica] Specifications, Technical Reports and other  English and French, with equivalent terms in 16 pdditional
documengs. Available for PC, Mac OS, Android Tablets and  languages. Also knéwn~as the International Electr¢technical
iPad. Vocabulary (IEV)online.

IEC publjcations search - webstore.iec.ch/advsearchform IEC Glossary - std.iec.ch/glossary

The advgnced search enables to find IEC publications by a 67 000 electrotechnical terminology entries in Enplish and
variety pf criteria (reference number, text, technical  Frenchrextracted from the Terms and Definitions lause of
committep,...). It also gives information on projects, replaced IEC publications issued since 2002. Some entries have been
and withdrawn publications. collected from earlier publications of IEC TC 37, 7f, 86 and
IEC Just|Published - webstore.iec.ch/justpublished SIRPR.

Stay up {o date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/cc
details a|l new publications released. Available online and If you wish to give us your feedback on this publjcation or
also oncq a month by email. need further assistance, please contact the Customgr Service

Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://iecnorm.com/api/?name=4e1bedbf9204d8b353963bd9d1c55bdc

IEC TR 63130

Edition 1.0 2018-05

TECHNICAL
REPORT

colour
inside
Dimnping and hot restrike of metal halide lamps
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 29.140.01 ISBN 978-2-8322-5750-0

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

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=4e1bedbf9204d8b353963bd9d1c55bdc

-2- IEC TR 63130:2018 © IEC 2018

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 3
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 5
1 oo ] o1 S PP 6
2 NOIMALIVE TEIEIENCES ..ottt et et et et e e ea s 6
3 Terms and definitions ... 6
4  Changes to IEC 61167 to specify hot restrike ..o, 7
4.1 =Y a1 = Y PP 7
4.2 tampecaps e 7
4.3 Starting and warm-up characteristiCs ............cooeiviiiiiiiiie W B 7
4.4 Information on ballast, ignitor and luminaire design............ccoooovvin Q. 7
4.5 Data sheets ..o e 7

4.6 Additions to IEC 61167:2015, Annex G (Low frequency square wave
OPEratioN) ... Y T 10
5 Changes to IEC 61167 to specify dimming...........cc.ooooiiii SN 10
5.1 General.....coooiiiiiiii e L e 10
5.2 Text for IEC 61167:2015, AnnexX G...ooenenininiiee e, NS i 10
5.3 Explanation of new parameters ..........oooovviiiin e ) i [ 11
(271 o] 1Yo ] £=T o] 0 V2P PP PTPTPRRPRRPPN PPN 14
Figure |1 — Explanatory diagrams..........cooveiinei e 0 e eee e e eeeeen e 10
Table 1 — Requirements for dimming..........d oo | 11
Table 2 — Explanation of new parameters .. ....cccoiiiiiiiiii e | 12



https://iecnorm.com/api/?name=4e1bedbf9204d8b353963bd9d1c55bdc

IEC TR 63130:2018 © IEC 2018 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIMMING AND HOT RESTRIKE OF METAL HALIDE LAMPS

FOREWORD

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 gnd and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referredpio./fas “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in t subject dealt with may participate in this preparatory work. International, governmental gnd non-
govefnmental organizations liaising with the IEC also participate in this preparation. IEC_collaborate$ closely
with |the International Organization for Standardization (ISO) in accordance with conditions determpined by
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly.as.possible, an intefnational
consensus of opinion on the relevant subjects since each technical committee/has representation |from all
inter¢sted IEC National Committees.

IEC Publications have the form of recommendations for international use,and are accepted by IEC |National
Comfmittees in that sense. While all reasonable efforts are made to ensure’ that the technical conter|t of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or|for any
misirjterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
trangparently to the maximum extent possible in their natigmal” and regional publications. Any diyergence
betwpen any IEC Publication and the corresponding nationalor regional publication shall be clearly indjcated in
the latter.

IEC |tself does not provide any attestation of conformity. Independent certification bodies provide cqnformity
assepsment services and, in some areas, access to\|EC marks of conformity. IEC is not responsiblg for any
servipes carried out by independent certification bodies.

All ugers should ensure that they have the latést’edition of this publication.

No lipbility shall attach to IEC or its directers, employees, servants or agents including individual experts and
mempers of its technical committees and[EC National Committees for any personal injury, property dgmage or
othel damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f¢es) and
expepses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Atterftion is drawn to the Normative references cited in this publication. Use of the referenced publicptions is
indispensable for the correctiapplication of this publication.

Atterftion is drawn to the,possibility that some of the elements of this IEC Publication may be the spibject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task ofIEC technical committees is to prepare International Standards. Howgver, a
technidal committee may propose the publication of a Technical Report when it has cqllected
data of| a different kind from that which is normally published as an International Standard, for

examplestate of the art".

IEC TR 63130, which is a Technical Report, has been prepared by subcommittee 34A: Lamps,
of IEC technical committee 34: Lamps and related equipment.

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

Draft TR Report on voting
34A/2012/DTR 34A/2027/RVDTR

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 document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This document is to be used in conjunction with IEC 61167:2015.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilinqual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indjcates
that if contains colours which are considered to be usefulb for the cprrect
undergtanding of its contents. Users should therefore print this" document uging a
colour|printer.
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INTRODUCTION

Much work has been carried out in recent years on “advanced” properties of metal halide
lamps, particularly on the subject of hot restrike and dimming. These issues have been
discussed within SC 34A. However, the changes in technology and the focus of experts in the
field of lighting products has meant that there is now less market relevance or interest or
resources available to carry this work through with a view to publishing amendments to
IEC 61167, the standard on metal halide performance.

It was therefore considered that the publication of this "state of the art" data as a Technical
Report would be more useful. This document represents the current state of experts’ opinions
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DIMMING AND HOT RESTRIKE OF METAL HALIDE LAMPS

1 Scope

This document describes the current state of experts’ opinions on the standardization of metal
halide lamps to cover the relevant parameters for hot restrike and for dimming in combination
with low frequency square wave ballasts. It provides guidelines for supplementing or
modifying IEC 61167 in order that these conditions are covered.

2 Nagrmative references

The following documents are referred to in the text in such a way that some or all ¢f their
contenf constitutes requirements of this document. For dated references, only the |edition
cited applies. For undated references, the latest edition of the referenced_document (ingluding
any amendments) applies.

IEC 61[167:20151, Metal halide lamps — Performance specification

3 Terms and definitions
For thg purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addrespes:

e |E( Electropedia: available at http://ww.electropedia.org/

e |SQ Online browsing platform: available at http://www.iso.org/obp

3.1
hot-restrike
ability ¢f a lamp to restartimmediately at any moment after switching off the lamp

3.2
superimposed symmetric pulse ignition
to be updated

Note 1 tp entry:) To update IEC 61167, a new definition is required, complying with the definition of ignitipn pulse
voltage inJEC 61347-1:2015.

3.3
pulse width
to be updated

Note 1 to entry: To update IEC 61167, a new definition is required, see also Figure 1 proposed for Annex G.

3.4
pulse repetition frequency
to be updated

Note 1 to entry: To update IEC 61167, a new definition is required, see description in Annex G.

1 withdrawn.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=4e1bedbf9204d8b353963bd9d1c55bdc

IEC TR 63130:2018 © IEC 2018 -7-

3.5

pulse symmetry
to be updated

Note 1 to entry: To update IEC 61167, a new definition is required, see description in Annex G.

3.6

polarized base
base allowing for specified voltage behaviour with one pin defined as reference

4 Changes to IEC 61167 to specify hot restrike

4.1
The fol

in ordg
adequa

Hot re

Seneral

lowing additions and/or modifications to IEC 61167:2015 are expected to be nedessary

r to make the standard suitable for specifying lamps for hot restrike and
te information on low frequency ballast design.

o give

strike of metal halide lamps is distinguished from the more’€Common warm festrike

situatig
the no
are ne

4.2

At the

43 3
Add th

n where the lamp needs to cool down after switching off for a*period long enou
mal ignition circuit is sufficient to restart the lamp. Specialdamp caps and cont
ded.

Lamp caps
ime of publication of this document, lamps with caps G(X)14.5 are envisioned.

Btarting and warm-up characteristics

e following subclause to IEC 61167:2015, 4.5:

Lamps suitable for hot-restrike on.low frequency square wave ballasts only

In addition to the requirements of IEC 61167:2015, 4.5.2, the lamp shall be able to

immed

ately at any moment after switching off the lamp.

4.4 Information on-ballast, ignitor and luminaire design

Add th

A rems
a state
be pro

e following_content to IEC 61167:2015, Clause 5:

rk on<allowed re-ignition behaviour when lamps are switched off due to lamp fa
ment that electrical interaction parameters are specified at the lamp terminals
ided.

gh that

rolgear

restart

jult and
should

4.5 Data sheets

Add the following data sheets to IEC 61167:2015, Clause 6.

Values where given are based on the state of the art investigations made on lamps with
G(X)14.5 caps. Several parameters related to hot restrike are still open and are marked
consideration". Some other parameters are marked as “xx”, indicating that they relate

"under
to othe

r lamp characteristics not concerned with hot-restrike behaviour.
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METAL HALIDE LAMP

Page 1
DATA SHEET
Nominal wattage +n£f:£it?.tre,\d,f?\[8?:ﬂ,\ Version Cap
ALY A ALLAALLLLILL LY
XX XX Single-capped G(X)14.5
Dimensions (mm)
A (max.) B (max.) C D (ndm.)
XX XX XX XX
See shee} ...
Run-up characteristics at rated supply voltage "
Max. time to 90 % lumens min | XX
Restarting charactefistics "
Maximum time to hot re-strike S | 5
Electrical characteristics under square wave conditions in steady state operation|"
Rafed wattage for ballast design Typical lamp voltage Typical lamp qurrent
w V
XX XX XX
This lamp is suitable for operation enlow frequency square wave ballasts only. Initial lamp voltages shall be
in the rgnge of 75 V to 110 V. Manufacturers may have different target values for lamp voltage and the
current Will vary accordingly.
Colour characteristics (nominal) "

Correlatgd colour temperature K XX

Chromat|city co-ordinate x XX

Chromat|city co:ordinate y XX

Colour rgndéring index Ra XX

Information on reference ballast (see Annex E)
Series resistor of the low frequency square wave reference ballast ‘ Q XX
") Values after 100 h ageing. Test position: vertical cap-up * 5°.

* Under consideration

Values with

xx refer to other lamp parameters, not specifically aiming at the hot-restrike behaviour.

61167-1EC-xxxx
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METAL HALIDE LAMP

Page 2
DATA SHEET
Information for square wave ballast design (see Annex G)

Superimposed symmetrical pulse ignition

Min. Max.
Pulse height (pin-to-pin, measured with respect to reference pin)

st i

(positife) AND 1st half period KV o* 13 2)
(neqative) 2nd half period KV 10* 132
Pulse width at 90 % peak (for T_pos and T_neg each) ns 80 150
Pulse fepetition frequency Hz 200
Ignitiop duration s 5* 30*
Numbdgr of pulses during minimum ignition duration 1000
Voltage pin-to-ground kV 8
Other wave shape parameters (t.b.d.)
Open gircuit voltage at breakdown \% 500
Open ¢ircuit voltage during take-over (OCV_to) \Y * *3)
Duratign OCV_to s * *
Resistance at take-over Q XX
Resistance at run-up Q XX
The repistors for take-over and run-up ar€)part of the set-up in order to measure the current.
Run-up current: [run—up A XX | XX
Steady| state operation
High frequency ripple limitation range kHz XX | XX
Performance limits of rated power for extended operation
120 V fo 135 \Alamp voltage % XX XX
>135 | tor160 V lamp voltage % XX XX

Becauge of a possible risk that abnormal operating conditions may occur at the end of lamp

life which can

lead to ballast overheating, suitably protected circuits shall be used for the operation of this lamp.

2)  This limit is for safety reasons.
3) Related to end of life behaviour.

* Under consideration

Values with xx refer to other lamp parameters, not specifically aiming at the hot-restrike behaviour

61167-1EC-xxxx
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4.6 Additions to IEC 61167:2015, Annex G (Low frequency square wave operation)

Add descriptions for the new parameters in the proposed data sheets, with explanatory
diagrams such as Figure 1.

U‘ no intermediate
oscillations

y
90 % Upelank

5 Ch

5.1

Min
—90 % U peak

Figure 1 — Explanatory diagrams

anges to IEC 61167 to specify dimming

Seneral

IEC

In ordgr to make IEC 61167 suitable for specifying lamps for dimming and to give adequate

information for low frequency ballast design;\it would be necessary to append an extra

to the

operating phase “Dimming operation”, In addition, new data sheets would be requi

lamps
clause

A prop

To giv
propos

5.2

Add th

Text forlJEC 61167:2015, Annex G

current informative Annex G (Low.frequency square wave operation) describing

declared as dimmable, incorporating data for all the parameters given in th

psed text to be addedto IEC 61167:2015, Annex G is given in 5.2.

b some background, clarification and reasoning to the choice of parameters

e follewing content to IEC 61167:2015, Annex G:

ed text, a more.detailed description of each of the new parameters is given in 5.3.

clause
a new
red for
e new

in the

Dimmi

ng operation

After starting the lamp, the lamps shall be allowed to run-up normally until the run-up time as
specified on the data sheet, before dimming.

Add a new table (Table 1) giving information on dimming operation.
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Table 1 — Requirements for dimming

Quantity Description Unit Min. Typ. Max.

P_dim Lamp power to sustain dimmed operation w

T_delay_dim | Time to wait before dimming of the lamp

Option 1:
Time to wait before dimming using take-over as a min :
reference
Option 2:
TiTe to wait before dimming using lamp voltage as a min :
Dimming dynamics
Power variation rate (maximum slope of power variation);
to prevent extinguishing due to sudden re-ignition voltage
peak rise two ranges are needed (split at x)
K Transition point w a
Dimming rate
Rate of power decrease
R_djm_1 100 % to x (%) of rated lamp power W/s a
R_dim_2 X (%) to P_dim_min of rated lamp power Wi/s a

Commutation behaviour

Time to zero current

Tlzc From 70 % RMS current to 0 us
(see also IEC 61167:2015, Table G.1)

Instantaneous lamp power after comm(tation?

P cbmm Between 50 ps and 250 ys after current zero crossing for w a
- instantaneous lamp voltages up 10,200 V and at all
dimming power levels

f_dim Frequency for dimmed lanmip-operation Hz a a

Lamp power tolerance

Power tolerance —'steady state

Lampevoltage range for power regulation \% a a
Lamp/power tolerance at demanded power level, as o a a
a‘percentage of rated lamp power °

Lamp-power during first 60 s after achieving demanded

power level
Lamp voltage range for power regulation \% a a
Lamp power tolerance from demanded power level, o a a
as a percentage of rated lamp power °

High frequency ripple

SPR SPR % a

High frequency current ripple®

HF_rip For frequency range 20 kHz to 200 kHz %
Peak-to-peak / RMS value

2 For values, see lamp data sheet.

b Further detailing under consideration.

5.3 Explanation of new parameters

Table 2 provides complementary information to Table 1. This could be given as an
explanatory annex in IEC 61167.
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Table 2 — Explanation of new parameters

Quantity

Description

Explanation

P_dim

Lamp power to sustain dimmed operation

Power applied to the lamp when the lamp is
dimmed. The minimum dimming level is the lowest
power level at which stable operation of the lamp
can be ensured.

T_delay_dim

Time to wait before dimming of the lamp

An HID lamp needs to warm up before being
dimmed to avoid becoming unstable,
extinguishing or even suffering damage. To
ensure the lamp has warmed up sufficiently, a
delay time is specified. Two options are given:

Option 1:

Time to wait before dimming using take-
over as a reference

The minimum time the lamp shall be operated
after take-over before dimming can be applied.

Option 2:

Time to wait before dimming using lamp
voltage as a reference

The minimum time the lamp shall_be operated
after attaining the minimum woltage for power
regulation (see IEC 61167:2015, G.x.x) before
dimming.

Dimming dynamics

Power variation rate (maximum slope of
power variation); to prevent extinguishing
due to sudden re-ignition voltage peak rise
two ranges are needed (split at x)

During the process/f‘dimming the lamp is |not in
thermal equilibrium ahd thus the discharge|can be
unstable. If the rate of power decrease is tpo fast,
transitional states with high re-ignition voltage can
occur and cause the lamp to extinguish. Stpying
below the'maximum slope of power variatign
ensures that the lamp remains close to
eqguilibrium at all times. Since the susceptibility of
thellamp to these transitional states increages as
the power level is reduced, initially (above ja
power level of x W) a faster power variatiof is
permissible. For increasing power, the tranfitional
states are not an issue allowing for faster rates.

Transition point

This point specifies the power level above which
the faster fade-down rate may be applied. Below
the point, the slower fade-down rate shall jot be
exceeded.

Dimming rate

Rate of power decrease

Speed of power decrease allowed during
dimming.

R_djm_1

100 % to x (%)\of rated lamp power

Maximum dimming rate between rated lam
and transition point x.

power

R_djm_2

X (%)t P_dim_min of rated lamp power

Maximum dimming rate between transition Jpoint x
and minimum power level P_dim_min.

During commutation (the reversal of polarifly) the
lamp current decreases to zero and then
increases again with the opposite polarity. During
dimming, the lamp is more susceptible to
commutation dynamics, specifically the

Commutation behaviour

interruption of lamp current during commutation.
This is affected by the effective off-time of the
lamp current (T_zc + time to re-ignition) and the
ability of the controlgear to provide power to the
lamp at the increased voltage level after
re-ignition.

T_zc

Time to zero current

From 70 % RMS current to 0
(see also IEC 61167:2015, Table G.1)

Time to reach zero current has to be as short as
possible to minimize cooling of arc plasma and/or
electrodes.

P_comm

Instantaneous lamp power after
commutation?

Between 50 ps and 250 us after current
zero crossing for instantaneous lamp
voltages up to 200 V and at all dimming
power levels

During commutation, the lamp impedance
increases considerably due to cooling of the arc
and the electrodes. The controlgear should be
capable of ensuring continued lamp operation.
This is done by providing sufficient instantaneous
power in the time range immediately after
commutation at specified lamp voltages,
independent of the dimming power level.
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