BSI Standards Publication

Unified fluorescent lamp
dimming standard
calculations

[
bSlo ..making excelleDoewriembst.

Document Sharing Hub

Full document details: PD IEC/TR 62750:2011


http://avadocuments2026.com/doc/pd-iec-tr-62750-2011
http://avadocuments2026.com/doc/pd-iec-tr-62750-2011

PD IEC/TR 62750:2011 PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of IEC/TR 62750:2011.

The UK participation in its preparation was entrusted by Technical Committee
CPL/34, Lamps and Related Equipment, to Subcommittee CPL/34/1, Electric
lamps.

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 2012
Published by BSI Standards Limited 2012
ISBN 978 0 580 76647 3

ICS 29.140

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 31 March 2012.

Amendments issued since publication

Amd. No. Date Text affected

Documents

Document Sharing Hub

Full document details: PD IEC/TR 62750:2011


http://avadocuments2026.com/doc/pd-iec-tr-62750-2011
http://avadocuments2026.com/doc/pd-iec-tr-62750-2011

PD IEC/TR 62750:2011

IEC/TR 62750

Edition 1.0 2012-02

TECHNICAL
REPORT

Unified fluorescent lamp dimming standard calculations

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION PRICE CODE R

ICS 29.140 ISBN 978-2-88912-939-3

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

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission

Full document details: PD IEC/TR 62750:2011


http://avadocuments2026.com/doc/pd-iec-tr-62750-2011
http://avadocuments2026.com/doc/pd-iec-tr-62750-2011

PD IEC/TR 62750:2011

-2~ TR 62750 © IEC:2012(E)
CONTENTS

FOREWORD .....ooiiii 3

LS T o1 o] o 1= TS PP 5

2 Explanation of the dimming requirements ... 5

2.1 GENEIAL ... 5

2.2 Additional NEatING .. .cuu i 5

2.3  Cathode heating lmits.........oouiiiii e 6

2.4 Substitution resistors for electronic controlgear qualification................c...cooii, 7

3 Determination of limit values ... 8

3.1 GeNEIAL ..o 8

3.2 Minimum sum-of-squares — SO0S,ir, (ID30 < /D < IDtrans) ««eeeeeereerrereeerrrmmmiiiniaaeennnnanns 9

3.2.1  Lamp and electronic controlgear systems — SOS' i, .- vvvvvvviiiiiiininiiiinn, 9

3.2.2 Electronic controlgear qualification limits — SOSyip «vvvvvvvvvvvriiiiiiiiii 11

3.3 Minimum cathode voltage — CV ,in (Ipmin < Ip < ID30) -++verrrrrrmmmmmmmmmmmmiiiiiiiiiiiiiiiiiiins 12

3.3.1 Lamp and electronic controlgear systems — CV' i oo 12

3.3.2 Electronic controlgear qualification limits — CVip ..o oooovvvviiiiiin, 12

3.4 Maximum cathode voltage — CV o (Ibmin < /D < IDtransg) --eeeeoeeeeeerrmmmmiiiininnnnnnieaans 13

3.4.1  Lamp and electronic controlgear systems — CV' oy --ooovvvvvviiiiiininnniiiiiiinnnnn, 13

3.4.2 Electronic controlgear qualification limits — CV 4y vvvvveiiiiiiii 14

4  Example of calculation for 54W HO 1amps ......oouiiiiiiiiici e 14

B € =Y 7= - | PPN 14

4.2 Calculation of lamp and ECG systems — SOS' i, «-vvvvvviiiiiiriiiiiiiiiieeee 15

4.3 Calculation of lamp and ECG systems — CV' /i 15

4.4  Calculation of ECG qualification limits — CV/\ i ..ooooveen 16

4.5 Calculation of lamp and ECG systems — CV/' gy ovvvvvrriiiiiiniiiiiiiiiiieeecce 16

4.6 Calculation of ECG qualification limits — CV/\ 0y ooooveennn 16

5 GloSSary Of SYMDOIS ..o 17

L] o 1o Yo =Y o1 2 1728 PP 20

Figure 1 — Fundamental circuit for SOS test ... 10

Table 1 — S0S parametriC VAIUES .......couiiii e e 9

Table 2 — Fitted power [aw parameters ........ooiiiii e 11

Table 3 — Informative parameters for lamp and controlgear systems ............ccoooiviiiiiiiinnennn. 13

Table 4 — Datasheet parameters ... ... e 14
Documents

Document Sharing Hub

Full document details: PD IEC/TR 62750:2011


http://avadocuments2026.com/doc/pd-iec-tr-62750-2011
http://avadocuments2026.com/doc/pd-iec-tr-62750-2011

PD IEC/TR 62750:2011
TR 62750 © IEC:2012(E) -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNIFIED FLUORESCENT LAMP
DIMMING STANDARD CALCULATIONS

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 and 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 (hereafter referred 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, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the 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 62750, 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:

Enquiry draft Report on voting
34A/1511/DTR 34A/1546/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 d:)ocuments
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
« amended.

A bilingual version of this publication may be issued at a later date.
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UNIFIED FLUORESCENT LAMP
DIMMING STANDARD CALCULATIONS

1 Scope

This Technical Report applies to fluorescent lamp dimming systems. It deals with the interface
of fluorescent lamps and dimming electronic controlgear. A unified framework for
standardization of fluorescent lamp dimming systems and the associated parameter
calculation method are described in this Technical Report.

Dimming of fluorescent lamps is becoming increasingly important as a strategy for conserving
global energy resources. This report is the result of many years of effort by global experts to
understand and test fluorescent dimming systems with the objective of standardizing these
systems to grow confidence and reliability in the marketplace. Two theoretical frameworks
have been merged to create this unified dimming standardization method: the SoS (sum of
squares of lead-in-wire currents) and CV (cathode voltage) models. The application of
dimming to actual fluorescent lamp and electronic controlgear (ECG) systems is the primary
concern for reliability in the application and end-user confidence. Characteristics of the
dimming parameter limits described in this report and observed in real system applications
such as in situ field diagnostics are offered as informative. The practical need to use
substitution resistors for ECG qualification is described in this report and also given as
normative parameters in the lamp and ECG standards. No attempt to treat the informative real
lamp-ECG system parameters as normative will be made in either the lamp or the controlgear
standards.

2 Explanation of the dimming requirements

2.1 General

This clause gives a general explanation of the dimming requirements found in the fluorescent
lamp and controlgear standards. Subclause 2.2 provides an overview of the theoretical
framework for the unified dimming standard. Subclause 2.3 provides an explanation of
informative limits for the cathode heating based on physical lamp and ECG systems.
Subclause 2.4 provides the basis for normative controlgear qualification using substitution
resistors. In this Technical Report, the use of primed quantities will signify values obtained
when measuring on actual fluorescent lamp and ECG systems. Unprimed quantities refer to
standardised quantities when testing ECG on substitution resistors. Although lead wire and
lamp discharge currents pertain to actual lamps, they will remain unprimed quantities in this
report.

2.2 Additional heating

It is a well-known fact that, when lowering the lamp current to decrease the luminous flux
(dimming) below a certain current value, the cathode is not heated sufficiently any more by
the lamp current. At these dimmed conditions without added ohmic heating, the cathode fall
will increase to sustain the lamp current and this results in an increased sputtering of the
cathode and thereby a decrease in lamp life. So additional cathode heating is necessary to
keep the cathode at a sufficiently high temperature for thermionic emission. The amount of
this additional heating current through the cathodes as a function of the lamp current is
however dependent on the controlgear circuit layout. There may be a phase shift between
these currents like in circuits with a capacitor parallel to the lamp. In other circuits, the
additional heating current is delivered by separate heating sources, in which case it is not
clear through which lead-in wire which part of the lamp current flows. For a generalized
description, these different circuits are included when describing the controlgear
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It has been found that measuring the root mean square (r.m.s.) currents through the two lead-
in wires to the cathode and calculating the sum of the mean squares of these two currents as
a function of the discharge current can estimate the cathode heating. The sum of squares,
SoS’, needed to keep the cathode at a sufficient temperature, is found to have a linear
dependence on the root mean square (r.m.s.) discharge current:

S0S = Piu+ /2LL=X’1 -Y,xlp

where

Ip is the discharge current;

I,y is I'lead high, which is the highest current through either lead-in wire;
I, is I'lead low, which is the lowest current through either lead-in wire.

Alternatively, it has also been found that it is possible to describe cathode heating in terms of
root mean square (r.m.s.) voltage applied across the cathode, CV’, while dimming. To a
reasonable approximation in the deep dimming range, the voltage necessary to keep the
cathode at a sufficient temperature is also a linear function of the root mean square (r.m.s.)
discharge current,

CV =X3-Yyxlp,

where the coefficients X’; and Y’; are constants, different from X’y and Y’y in the SoS’
expression.

The dimming range of discharge currents for which additional heating is necessary is given by
a maximum value, Ipians, Which defines the transition between normal and dimming
operation, and a minimum value, Ip.,i,, specified in the lamp standard. These values are
expressed relative to the cathode test current, /g, designated in the relevant IEC
datasheets. This cathode test current is defined in the relevant IEC standard as the current to
be applied when measuring the cathode hot resistance. An indirect measure related to the
overall cathode temperature is the ratio, R,/R., where R, is the “hot” resistance during
operation and R, is the “cold” resistance at 25 °C. For a nominally performing filament, the
measured hot resistance will usually correspond to a hot-to-cold resistance ratio, R,/R,, of
4,75. The range of discharge currents, Ipyin < Ip < Iptrans, SPecified for dimming is typically
~10 % of liggt < Ip < ~80 % of I, for many lamp designs?!. For discharge currents above the
dimming range, Ip > Ipans, @dditional cathode heating is not required, but not forbidden as
long as the value for the maximum current in any lead, /| 5%, IS Observed. Explicit values for
the dimming range of discharge current and cathode test current are specified in the lamp
datasheets.

2.3 Cathode heating limits

The SoS model is developed from assumptions about the cathode hot spot. This is the
location where the discharge arc attaches to the electron-emitting region of the cathode. As
the discharge current is lowered into the dimming region, a hot spot remains localized until
the lamp current is lowered below /p3q, approximately 30 % of /o In this region of dimming
where the lamp current is greater than or equal to /psq, values for the critical “minimum SoS”
(SoS'\,in) are set to prevent cathode sputtering and the resulting short lamp life.

At low dimming currents, the discharge attachment becomes diffusely attached to the cathode
and the hot spot no longer is localized or stationary. Also, the hot spot tends to lose a well-
defined location when high or excessive heating currents are applied to the cathode.

1 tis important to note that /.., is defined as a cathode related current parameter and does not necessarily
relate to the lamp discharge current or the dimming range for lamp designs in some regions.
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