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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LUMINAIRES -
Part 1: General requirements and tests

FOREWORD

htional co-operation on all questions concerning standardization in the electrical and eletronic
hd and in addition to other activities, IEC publishes International Standards, Technical Sped

mental organizations liaising with the IEC also participate in this preparatien JIEC collaboratd

nent between the two organizations.

hsus of opinion on the relevant subjects since each technical committee has representatiof
tted IEC National Committees.

erpretation by any end user.

En any IEC Publication and the corresponding, national or regional publication shall be clearly in

elf does not provide any attestation of \conformity. Independent certification bodies provide g
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

ers should ensure that they hayve(the latest edition of this publication.

bility shall attach to IEC or its)directors, employees, servants or agents including individual ex
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any nature.wWhatsoever, whether direct or indirect, or for costs (including legal
ses arising out of the“publication, use of, or reliance upon, this IEC Publication or any

on is drawn to_the Normative references cited in this publication. Use of the referenced publi
Ensable for the_correct application of this publication.

on is drawp to the possibility that some of the elements of this IEC Publication may be the

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
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he International Organization for Standardization (ISO) in accordance with’conditions detefmined by

Ernational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
bther IEC

cations is

subject of

onal Standard IEC 60598-1 has been prepared by subcommittee 34D: Lumin

bires, of

IEC technical committee 34: Lamps and related equipment.

This ni

nth edition cancels and replaces the eighth edition published in 20

Amendment 1:2017. This edition constitutes a technical revision.

14 and

This edition includes the following significant technical changes with respect to the previous

edition:

a) Revision of Clause 4.30, Fixing cover live parts of non-user replaceable light source;
b) Subclause 4.24.2, Blue Light Hazard: removal of Risk Group 0;

c) Subclause 5.2.16: additional requirements for AC mains appliance inlets related to

IEC
d) Addi
e) Addi

61984;
tion of Subclause 3.3.25, UV protection of cable;
tion of Clause 4.34, Inclusion of EMF safety requirements (IEC 62493);
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f) Revision of the requirements for functional earth and protective earth;

g) Addition of Clause 4.35, Protection against fast rotating parts;

h) Revision of Clause 3.2, Rated voltage marking;

i) Revision of Subclause 5.2.10, Cord anchorage;

j) Revision of Annex G for touch current and protective conductor current test set-up;

k) Addition of requirements for constant light output function and programmable current
output;

I) Revision of Subclause 8.2.3 c¢), touch voltage limits for interrupted DC voltage;
m) Introduction of PELV;

0) Secfion 9, Introduction of IPX9;
p) Addition of Subclause 3.3.26 for wall mounted luminaires;

q) Revision of Annex D introducing alternative thermal tests for luminaires with ¢, marking
higher than 25°C;

r) Revision of Table 10.3 and Subclause 3.3.19 for protective condug¢tor current limits;
s) Tradk-mounted luminaires: cross reference to Annex A of IEC-60570:2003/AMD2:2D19;
t) Revision of Subclause 10.2.2, alternative DC electric strength-test;

u) Revision of Annex D for recessed luminaires;

v) Subglause 4.12.5: revision of Table 4.2 for torque testion metal glands;
w) Revision of use of bridging capacitors in luminaires;

x) Revision of electrical connection to class Il plugs.

The major changes which may affect certification are given in Annex R.

Annex R shows where a new text has been included which contains more serious/critical
requirements requiring products to bere-tested.

The tex{ of this International Standard is based on the following documents:

FDIS Report on voting
34D/1546/FDIS 34D/1560/RVD

Full infgrmation/on the voting for the approval of this International Standard can be found in
the repqrt on veting indicated in the above table.

This docunient has been drafted in accordance with the ISO/IEC Directives, Part 2

A list of all parts in the IEC 60598 series, published under the general title Luminaires, can be
found on the IEC website.

NOTE In this document, the following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type.
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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.

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 -¢orrect
undersfanding of its contents. Users should therefore print this document using a
colour printer.
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LUMINAIRES -

Part 1: General requirements and tests

SECTION 0: GENERAL INTRODUCTION

0.1 Scope

This Paﬁfﬁ%@&q@cﬁwmmmmmmmmg electric
light solirces for operation from supply voltages up to 1 000 V. The requirements and related

tests of this document cover: classification, marking, mechanical construction,” electrical
construgtion and photobiological safety.

Each sgction of this Part 1 is read in conjunction with this Section 0 and’with other relevant
sectiong to which reference is made.

Each part of IEC 60598-2 details requirements for a particular &ype of luminaire or group of
luminaires on supply voltages not exceeding 1 000 V. Thesec¢parts are published separately
for easg of revision and additional sections will be added as ‘and when a need for [them is
recognized.

The pregentation of photometric data for luminaires istunder consideration by the Interpational
Commigsion on lllumination (CIE) and is not, therefore, included in this Part 1.

Requirements are included in this Part 1 for luminaires incorporating ignitors with [hominal
peak values of the voltage pulse not exceeding those of Table 11.2. The requiremenfs apply
to luminaires with ignitors built into ballasts and to luminaires with ignitors separgte from
ballasts| For Iluminaires with ignitérs built into lamps, the requirements arg under
considefation.

Requirements for semi-luminaires are included in this Part 1.

In genefal, this Part 1 covers safety requirements for luminaires. The object of this Part 1 is to
provide |a set of requirements and tests which are considered to be generally appligable to
most types of lumjnaires and which can be called up as required by the detail specificgtions of
IEC 605998-2. Thisl Part 1 is thus not regarded as a specification in itself for any|type of
luminaire, and\its provisions apply only to particular types of luminaires to thq extent
determined by, the appropriate part of IEC 60598-2.

The parts of IEC 60598-2, in making reference to any of the sections of Part 1, specify the
extent to which that section is applicable and the order in which the tests are performed; they
also include additional requirements as necessary.

The order in which the sections of Part 1 are numbered has no particular significance as the
order in which their provisions apply is determined for each type of luminaire or group of
luminaires by the appropriate part of IEC 60598-2. All parts of IEC 60598-2 are self-contained
and therefore do not contain references to other parts of IEC 60598-2.

Where the requirements of any of the sections of Part 1 are referred to in the parts of
IEC 60598-2 by the phrase "The requirements of section... of IEC 60598-1 apply", this phrase
is interpreted as meaning that all the requirements of that section of Part 1 apply except those
which are clearly inapplicable to the particular type of luminaire covered by that part of
IEC 60598-2.


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

IEC 60598-1:2020 © |IEC 2020 -13 -

For explosion proof luminaires, as covered by IEC 60079, the requirements of IEC 60598
(selecting the appropriate parts 2) are applied in addition to the requirements of IEC 60079. In
the event of any conflict between IEC 60598 and IEC 60079, the requirements of IEC 60079
take priority.

Improvements in safety to take into account the state of the art technology are incorporated in
the standards with revisions and amendments on an ongoing basis. Regional standardization
bodies can include statements in their derived standards to cover products which have
complied with the previous document as shown by the manufacturer or standardization body.
The statements may require that for such products, the previous standard may continue to
apply to production until a defined date after which the new standard shall apply.

0.2 Normative references

The following documents are referred to in the text in such a way that some-anall|of their
content|constitutes requirements of this document. For dated references, ,only the| edition
cited apfplies. For undated references, the latest edition of the referenced document (ipcluding
any amgndments) applies.

IEC 60
interch

61 (all parts), Lamp caps and holders together with gauges for the cdntrol of
ngeability and safety (available at http://std.iec.ch/iec60061.)

IEC 60
interch

61-2, Lamp caps and holders together with‘Jgauges for the control of
ngeability and safety — Part 2: Lampholders (avaitable at http://std.iec.ch/iec6]J061)

IEC 60
interch

61-3, Lamp caps and holders together- with gauges for the control of
ngeability and safety — Part 3: Gauges (available at http://std.iec.ch/iec60061)

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

68-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinysoidal)

68-2-14:2009, Environmehntal testing — Part 2-14: Tests — Test N: Change of
ture

68-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling
shocks, |primarily for equipment-type specimens

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC TR 60083)," Plugs and socket-outlets for domestic and similar general use standardized in
membern eountries of IEC

IEC 60085, Electrical insulation — Thermal evaluation and designation

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60155, Glow-starters for fluorescent lamps

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60238:2016, Edison screw lampholders
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IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 vV

IEC 60320 (all parts), Appliance couplers for household and similar general purposes
IEC 60360, Standard method of measurement of lamp cap temperature rise

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification — Fixed capacitors for electromagnetic interference suppression and connection
to the supply mains

IEC 60/147 Oranhical ocvmhaole for 11on An Aopinmmant (Availabhls ~t Wit/ ianana, or =Y hical_
H-—Graphical—symbols—for—tse—en—eguipment—{available—at—htpwww-grap
symbolq.info/equipment)

IEC 60432-1:1999, Incandescent lamps — Safety specifications — Part 1: TungSten [filament
lamps for domestic and similar general lighting purposes
IEC 604{32-1:1999/AMD1:2005
IEC 60432-1:1999/AMD2:2011

IEC 60432-2:1999, Incandescent lamps — Safety specifications’ ~Part 2: Tungsten halogen
lamps for domestic and similar general lighting purposes
IEC 60432-2:1999/AMD1:2005
IEC 60432-2:1999/AMD2:2012

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60570:2003, Electrical supply track systems-for luminaires
IEC 605970:2003/AMD1:2017
IEC 605970:2003/AMD2:2019

IEC 60598-2 (all parts), Luminaires —*Part 2: Particular requirements

IEC 60598-2-4:2017, Luminairés~— Part 2-4: Particular requirements — Portable |general
purpose luminaires

IEC 60603 (all parts), Connectors for frequencies below 3 MHz for use with printed boards
IEC 60662, High-pressure sodium vapour lamps — Performance specifications

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems + Part 4:
Considgration of high-frequency voltage stress

IEC 60684 (all parts), Flexible insulating sleeving

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

IEC 60989, Separating transformers, autotransformers, variable transformers and reactors

IEC 60990, Methods of measurement of touch current and protective conductor current


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

IEC 60598-1:2020 © |IEC 2020 - 15—

IEC 60998-2-1, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-1: Particular requirements for connecting devices as separate entities with
screw-type clamping units

IEC 60998-2-2, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-2: Particular requirements for connecting devices as separate entities with
screwless-type clamping units

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61058-1:20001, Switches for appliances — Part 1: General requirements

IEC 61167, Metal halide lamps — Performance specification
IEC 61249 (all parts), Materials for printed boards and other interconnecting structures
IEC 61347 (all parts), Lamp controlgear

IEC 61347-1:2015, Lamp controlgear — Part 1: General cand safety requirements
IEC 61347-1:2015/AMD1:2017

IEC 61347-2-9, Lamp controlgear — Part 2-9: Particular’/ requirements for electromagnetic
controlgear for discharge lamps (excluding fluorescent lamps)

IEC 61535:2009 2, |Installation couplers intended" for permanent connection in fixed
installatfons

IEC 615958 (all parts), Safety of power transformers, power supplies, reactors and similar
product$

IEC 615958-1:2005 3, Safety of power” transformers, power supplies, reactors and| similar
product$ — Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100~V — Part 2-6: Particular requirements and tests for safety |solating
transformers and power supply units incorporating safety isolating transformers

IEC 61643-11, Low-voltage surge protective devices — Part 11: Surge protective |devices
connected to low-voltage power systems — Requirements and test methods

IEC 619842008, Connectors — Safety requirements and tests

IEC 62368-3:2017, Audio/video, information and communication technology equipment —
Part 3: Safety aspects for DC power transfer through communication cables and ports

IEC 62493:2015, Assessment of lighting equipment related to human exposure to
electromagnetic fields

IEC 62680 (all parts), Universal serial bus interfaces for data and power

1 withdrawn.
2 Withdrawn.
3 Withdrawn.
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IEC TR 62778, Application of IEC 62471 for the assessment of blue light hazard to light
sources and luminaires

IEC 80416-1, Basic principles for graphical symbols for use on equipment -
Part 1: Creation of graphical symbol for registration

0.3 General requirements

0.3.1 Luminaires shall be so designed and constructed that in normal use they function
safely and cause no danger to persons or surroundings. In general, compliance is checked by
carrying out all the tests specified.

0.3.2 A luminaire shall comply with a part of IEC 60598-2. If, however, an appropriat¢ part of
IEC 605998-2 does not exist for a particular luminaire or group of luminaires, the'|nearest
applicahyle part of IEC 60598-2 may be used as a guide to the requirements and-tests.

Where the design of a luminaire is such that two or more parts of IEC 60598-2 are applicable,
the lumipaire shall comply with both or all of the appropriate sections.

0.3.3 $emi-luminaires should be regarded as luminaires for test,pusposes.

0.4 General test requirements and verification

0.4.1 Tests according to this document are type tests, £or the definition of a "type tgst", see
Section|1.

test sample submitted for that purpose. Compliance of the type test sample does no{ ensure
compliaphce of the whole production of a_manufacturer. Compliance for production is the
responsg|ibility of the manufacturer and m@ay include routine tests and quality assurfance in
addition| to type testing.

The requirements and tolerances permitted by this document are related to testing c1( a type

0.4.2 Except where otherwise specified in the sections of this document or relevant part of
IEC 60598-2, luminaires shall be‘tested as delivered, and installed as for normal usg, in an
ambienf temperature of between 10 °C and 30 °C, having regard to the manufgcturer's
installatjon instructions. The.lamp (or lamps) is (are) not included except where essgntial for
the test

Luminaifes cannot)be regarded as meeting the requirements of this document urjless all
internal|wiring is complete.

In genefal, the tests are made on a single sample luminaire or, where a range of similar
luminai is i i inaj i pr on a

representative selection from the range as agreed with the manufacturer (see Annex S). This
selection shall include the luminaire, together with any attachments, which represents the
most unfavourable combination from a testing point of view.

Each sample luminaire shall comply with all the relevant tests. In order to reduce the time of
testing and to allow for any tests which may be destructive, the manufacturer may submit
additional luminaires or parts of luminaires, provided that these are of the same materials and
design as the original luminaire and that the results of the test are the same as if carried out
on an identical luminaire. Where the test for compliance is shown as being "by inspection”,
this shall include any necessary handling.

For track-mounted luminaires the manufacturer shall provide, together with the luminaire, a
sample of the appropriate track, connector and adaptors for the luminaire to be connected.
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Combination luminaires are tested for safety requirements with that assemblage of parts
which gives the most unfavourable result.

Certain parts of luminaires, such as joints, raising and lowering devices, may be tested
separately provided that the design of these parts is such that their performance is not
dependent upon the other parts of the luminaires.

Luminaires intended to be used with supply cords are tested with the flexible supply cord
connected to the luminaire.

For luminaires intended to be used with a shade, but not normally supplied with a shade, the
manufacturer shall provide a shade, typical of the type that might be used with the luminaire.

0.4.3 Verification and tests

Luminaires for testing to the requirements of this document may have garlier test| reports
updated in accordance with this document by submitting a new sample, for-test together with
the pre\ious test reports.

Full type testing need not generally be necessary and the product and the previgpus test
results ghall be reviewed only against any amended clauses marked "R" and scheguled in
Annex R.

NOTE CJauses marked "R" and scheduled in Annex R will be included/in future amendments/editions.
0.5 Clomponents of luminaires

0.5.1 Components, other than integral compenents, shall comply with the requirements of
the releyant IEC standards, if any.

Components which comply with the requirements of the relevant IEC standard and|marked
with indjvidual ratings are checked to\establish that they suit the conditions which may occur
in use. Aspects of use not covered by the respective standard shall require them to satisfy the
additionjal relevant requirements of this document.

Complignce is checked bylinspection and the relevant tests.

Integral{componentstshall comply as far as is reasonable with the IEC component stgndards,
as part of the luminaire.

NOTE 1 |This does not imply that components need to be separately tested before approval of the lumindire.

NOTE 2 |Guidance on the selection of components in different kinds of luminaires can be found in Annex|L.

Internal wiring of a luminaire shall comply with the requirements in 5.3.

NOTE 3 This does not exclude the use of standardized cables.

0.5.2 Components complying with the requirements of their own standard and used in
accordance with their intended use, shall only be tested to the requirements of this document
where there are no requirements in the component standard (covering the requirement
heading of this document).

A valid test report is considered adequate to show compliance.

Lampholders and starterholders shall additionally comply with the gauging and inter-
changeability requirements of the appropriate IEC component standard where applicable after
building into the luminaire.
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For terminal blocks with an integrated screwless protective earthing contact for direct
connection to the luminaire or to parts of the body, special requirements apply according to
Annex V.

0.5.3 Components for which no appropriate IEC standard exists shall satisfy the relevant
requirements of this Iuminaire standard as part of the luminaire. Lampholders and
starterholders shall additionally comply with the gauging and interchangeability requirements
of the appropriate IEC component standard where applicable.

NOTE Examples of components are lampholders, switches, transformers, ballasts, flexible cables and cords and
plugs.

0.5.4 (‘nmlnli:mr‘n with this document can nnI\J/ be ensured if prnfnr‘fi\/n shields of identical

specification are used.

0.6 Ljst of parts of IEC 60598-2

Part 2-1 Fixed general purpose luminaires

Part 2-2 Recessed luminaires

Part 2-3 Luminaires for road and street lighting

Part 2-4 Portable general purpose luminaires

Part 2-5 Floodlights

Part 2-6 Luminaires with built-in transformers for tungsten filament lamps#4
Part 2-7] Portable luminaires for garden use®5

Part 2-8 Handlamps

Part 2-9 Photo and film luminaires (non-proféssional)6

Part 2-10 Portable luminaires for children

Part 2-11  Aquarium luminaires

Part 2-12 Mains socket-outlet mounted nightlights

Part 2-13 Ground recessed luminaires

Part 2-14 Luminaires for cold cathode tubular discharge lamps (neon tubes) and similar
equipment

Part 2-1 Not used atpresent

5

Part 2-16 Not used.at present
Part 2-1|7 Luminaires for stage lighting, television and film studios (outdoor and indo¢r)
Part 2-1|8

Part 2-19.(Air-handling luminaires (safety requirements)

Part 2-20 Lighting chains

Part 2-21  Rope lights

Part 2-22 Luminaires for emergency lighting

Luminaires for swimming-pools and similar applications

Part 2-23 Extra-low-voltage lighting systems for filament lamps
Part 2-24 Luminaires with limited surface temperatures

Part 2-25 Luminaires for use in clinical areas of hospitals and health care buildings

4 withdrawn.
5 Withdrawn.
6  withdrawn.
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0.7 Information for luminaire design in light sources standards

0.7.1 In accordance with IEC guidelines, IEC standards are divided into those covering
either safety or performance.

0.7.2 In light source safety standards, "information for luminaire design" is given for the safe
operation of light sources; this shall be regarded as normative when testing luminaires in
accordance with this document.

0.7.3 In light source performance standards, "information for luminaire design" is given for
the correct performance of light sources; this shall be regarded as informative when testing
luminaires in accordance with this document. Testing of light source performance is not
required—as part of the type test approval for ftuminaires.
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SECTION 1: TERMS AND DEFINITIONS

1.1 General

This section gives general definitions applicable to luminaires.

12 T

For the

erms and definitions

purposes of this document, the following terms and definitions apply.

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

addressles:

e |EC [Electropedia: available at http://www.electropedia.org/

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

NOTE 1 [Other definitions related to lamps can be found in the relevant lamp standardsy

NOTE 2 |Where the terms "voltage" and "current" are used, they imply the RMS valu€s unless otherwise ftated.
1.21

luminaire

apparatps which distributes, filters or transforms the light iransmitted from one or morne lamps
and which includes all the parts necessary for supporting,“fixing and protecting the lamps, but
not the lamps themselves, and where necessary, circuit“auxiliaries together with thg means
for connecting them to the supply

Note 1 tol|entry: A luminaire with integral non-replaceable\lamps is regarded as a luminaire, except tha{ the tests
are not afplied to the integral lamp or integral self ballasted lamp.

1.2.2

main part of luminaire

part that is fixed to the mounting surface or is directly suspended from it or standing on it

Note 1 tolentry: It may or may not carry the lamps, lampholders and auxiliary gear.

Note 2 to|entry: In luminaires for'tungsten filament lamps, the part carrying the lampholder is normally| the main
part.

1.2.3

ordinary luminaire

luminaire providing protection against accidental contact with live parts but without any other
special protection against dust, solid objects or moisture

1.2.4

general purpose luminaire

luminaire which is not designed for a special purpose

Note 1 to entry: Examples of general purpose luminaires include pendants, some spotlights and certain fixed

luminaires for surface or recessed mounting. Examples of special purpose luminaires are those for rough usage,
photo and film applications and swimming-pools.

1.2.5
adjusta

ble luminaire

luminaire, the main part of which can be turned or moved by means of joints, raising and
lowering devices, telescopic tubes or similar devices

Note 1 to

entry: An adjustable luminaire may be fixed or portable.
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1.2.6

basic luminaire

smallest number of assembled parts that can satisfy the requirements of any of the parts of
IEC 60598-2

1.2.7

combination luminaire

luminaire consisting of a basic luminaire in combination with one or more parts which may be
replaced by other parts, or used in a different combination with other parts and changed either
by hand or with the use of tools

1.2.8

fixed luminaire
luminaire which cannot easily be moved from one place to another, either because“the fixing
is such fhat the luminaire can only be removed with the aid of a tool, or becausgiis intended
for use put of arms reach

Note 1 tolentry: In general, fixed luminaires are designed for permanent connection tosthé supply, but cpnnection
may also pe made by means of a plug or similar device.

1.2.9
portable luminaire
luminaire which, in normal use, can be moved from one placé.to another while conngcted to
the supply

Note 1 tolentry: Luminaires for wall mounting provided with a supply cord for connection to a plug and luminaires
which may be fixed to their support by means of a wing screw, a‘clip or a hook so that they can easily bg removed
from their|support by hand, are considered to be portable luminaires.

1.2.10
recessgd luminaire
luminaire intended by the manufacturer to\5é fully or partly recessed into a mounting spurface

Note 1 to| entry: The term applies both to luminaires for operation in enclosed cavities and to lumihaires for
mounting fthrough a surface such as a suspended ceiling.

1.2.11
rated voltage
supply Joltage or voltagesiassigned to the luminaire by the manufacturer

1.2.11.1
rated constant input voltage
input voltage_oer—voltages assigned by the manufacturer for luminaires not equipped with
controlgear

Note 1 to entry——The rated—constantmput vottage of the tumimairte corresponds to the ratedoutputvoitage of the
constant voltage controlgear.

1.2.12

supply current

current at the supply terminals when the luminaire has stabilized in normal use at the rated
voltage and frequency

1.2.12.1

rated constant input current

input current or currents assigned by the manufacturer for luminaires not equipped with
controlgear

Note 1 to entry: The rated constant input current of the luminaire corresponds to the rated output current for
constant current controlgear.
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1.2.13
rated wattage
number and rated wattage of the lamps for which the luminaire is designed

1.2.14
supply cord
external flexible cable or cord, for supply purposes, that is fixed to the luminaire

Note 1 to entry: Luminaires may be provided with the supply cord or designed for attachment of a supply cord e.g.
type X or Y attachment.

Note 2 to entry: It is the intention to amend each Part 2 of IEC 60598 to align with this modification; however, this
will be done when each Part 2 is amended for other reasons. In the meantime, therefore, wherever a Part 2 makes
reference[to a "non-detachable flexible cable or cord” read "supply cord".

1.2.15
live partt
conductjve part which may cause an electric shock in normal use

Note 1 tolentry: The test to determine whether or not a conductive part is a live partcwhich may cause an electric
shock is diven in Annex A.

Note 2 tolentry: The neutral conductor is, however, regarded as a live part.

1.2.16
basic insulation
insulatign applied to live parts to provide basic protectiofmagainst electric shock

Note 1 tolentry: Basic insulation does not necessarily includé:insulation used exclusively for functional purposes.

1.2.17
supplementary insulation
indepenident insulation applied in addition/to basic insulation in order to provide prptection
against |electric shock in the event of a failure of basic insulation

1.2.18
double [insulation
insulatign comprising both basic insulation and supplementary insulation

1.2.19
reinforged insulation
single insulation system applied to live parts, which provides a degree of protection|against
electric shock equivalent to double insulation

Note 1 to|entrys./ The term "insulation system" does not imply that the insulation needs to be one hompgeneous
piece. It may‘comprise several layers which cannot be tested singly as supplementary or basic insulation.

1.2.20

protective impedance device

component or assembly of components used to bridge double or reinforced insulation and the
impedance and construction of which are such as to ensure that steady state touch current
and charge are limited to a non-hazardous level

1.2.21
(Void)
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1.2.22

class | luminaire

luminaire in which protection against electric shock does not rely on basic insulation only, but
which includes an additional safety precaution in such a way that means are provided for the
connection of accessible conductive parts to the protective (earthing) conductor in the fixed
wiring of the installation in such a way that accessible conductive parts cannot become live in
the event of a failure of the basic insulation

Note 1 to entry: For a luminaire intended for use with a flexible cord or cable, this provision includes a protective
conductor as part of the flexible cord or cable.

Note 2 to entry: Class | luminaires may have parts with double insulation or reinforced insulation.

Note 3 to ertry—C€tasstHumimares mmay havepartsmwhichprotectiomagamstetectricshockretres—omoperation at
safety exfra-low voltage (SELV) or protective extra-low voltage (PELV).

1.2.23
class Il|{luminaire
luminaire in which protection against electric shock does not rely on basicfnsulation gnly, but
in which additional safety precautions such as double insulation or reinforced insulakion are
providedl, there being no provision for protective earthing or reliance upon insfallation
conditiohs

Note 1 tolentry: Such a luminaire may be of one of the following types:

a) A lum|naire having a durable and substantially continuous enclosure of‘insulating material which enpyelops all
metal [parts with the exception of small parts such as nameplates,/sefews and rivets which are isolated from live
parts py insulation at least equivalent to reinforced insulation. Such’a luminaire is called an insulationp encased
class |l luminaire.

b) A lum|naire having a substantially continuous enclosure ofimetal, insulated from live parts by insulatign at least
equivdlent to double or reinforced insulation. Such a luminaire is called a metal-encased class Il lumingire.

c) A luminaire which is a combination of types a) and b)*above.

Note 2 to|entry: The enclosure of an insulation-encased class Il luminaire may form a part or the whple of the
supplemehtary insulation or the reinforced insulation:

Note 3 tolentry: If functional earthing is provided to assist starting, or for EMC reasons, but is not connefted to an
accessible metal part, the luminaire may (still be deemed to be of class Il. Accessible metal parts in compliance
with the dppropriate IEC lamp specification and other metal parts not normally earthed and not normally gccessible
during nofmal use are not regarded to.be conductive parts which may cause an electric shock unless the tests of
Annex A ghow them to be live parts.

Note 4 to| entry: If a luminaire) with double insulation and/or reinforced insulation throughout has a protective
earthing fferminal or a protéctive earthing contact, it is a class | construction. However, a fixed class I|l{luminaire
may havq an internal terminal or contact for maintaining the electrical continuity (e.g. for looping in dr through
wiring) of| a protective~earthing conductor, provided that the terminal is insulated from accessible meta| parts by
class Il inpulation.

Note 5 tol|entry= “Class Il luminaires may have parts in which protection against electric shock relies on|operation
at safety gxtra-tew voltage (SELV) or protective extra-low voltage (PELV).

1.2.24

class Illl luminaire

luminaire in which protection against electric shock relies on supply at safety extra-low
voltage (SELV) or protective extra-low voltage (PELV) and in which voltages higher than
those of SELV or PELV are not generated

Note 1 to entry: An ES1 PSE fulfilling the requirements of IEC 62368-3:2017 can be regarded as SELV.

1.2.25

rated maximum ambient temperature
ta

temperature assigned to a luminaire by the manufacturer to indicate the highest sustained
temperature in which the luminaire may be operated under normal conditions

Note 1 to entry: This does not preclude temporary operation at a temperature not exceeding (7, + 10) °C.
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1.2.26

rated maximum operating temperature

tc

<of a controlgear or capacitor> highest permissible temperature which may occur on the outer
surface (at the indicated place if marked) of the component under normal operating conditions
at the rated voltage or maximum of the rated voltage range

1.2.27

rated maximum operating temperature
tW

<of a lamp controlgear winding> winding temperature assigned by the manufacturer as the
highest temperature at which 50/60 Hz lamp controlgear may be expected to have a service

H 1 £ 40 4 4
life of afteast46 years—contmuous—operaton

1.2.28
ballast
unit inserted between the supply and one or more discharge lamps which, by means of
inductance, capacitance or resistance, single or in combination, serves’mainly to limit the
current pf the lamp(s) to the required value

Note 1 tolentry: It may also include means for transforming from the supply veltage and arrangements which help
to providg starting voltage and preheating current, prevent cold starting, reducé stroboscopic effect, cprrect the
power factor and suppress radio interference.

1.2.29
independent lamp controlgear
lamp cgntrolgear consisting of one or more separate.elements so designed that it, jor they,
can be mounted separately outside a luminaire with" protection according to the marking on
the lamp controlgear and without any additional enclosure

1.2.30
built-in|lamp controlgear
lamp coptrolgear designed to be builtiinto a luminaire and not intended to be mounted|outside
a luminaire without special precautigns

1.2.31
integral lampholder
part of 4 luminaire whichsupports the lamp and provides electrical contact with it and which is
designed as part of the_luminaire

1.2.32
(Void)

1.2.33
translucent cover

light-transmitting parts of the Iuminaire which may also protect the lamps and other
component parts including diffusers, lens panels and similar light-control elements

1.2.34
fixed wiring
cable which is part of the fixed installation to which the luminaire is connected

Note 1 to entry: Fixed wiring may be brought into the luminaire and connected to terminals, including terminals of
lampholders, switches and the like.
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1.2.35

appliance coupler

means enabling a flexible cable to be connected at will to the luminaire consisting of two parts:
a connector provided with contact tubes which is the part integral with or designed to be
attached to the flexible cable connected to the supply and an appliance inlet, provided with
contact pins, which is the part incorporated in or fixed to the luminaire

1.2.36
external wiring
wiring generally outside the luminaire but delivered with it

Note 1 to entry: External wiring may be used for connecting the luminaire to the supply, to other luminaires, or to
any exterpatbatast:

Note 2 tolentry: External wiring is not necessarily outside the luminaire for its full length.

1.2.37
internal wiring
wiring generally inside the luminaire and delivered with it, which forms the comnection
between terminations for external wiring or supply cords and terminations of lampholders,
switche$ and similar components

Note 1 tolentry: Internal wiring is not necessarily inside the luminaire for its full'length.

1.2.38
normally flammable material
material having an ignition temperature of at least 200 °C and which will not dgform or
weaken|at this temperature

EXAMPLE Wood and materials based on wood of moresthan 2 mm thickness.

Note 1 to|entry: The ignition temperature and the(resistance of normally flammable materials to defofjmation or
weakening are based on widely accepted values détermined during a test period of 15 min.

1.2.39
readily flammable material
material which cannot be classified as either normally flammable or non-combustible

EXAMPLE Wood fibre and matetials based on wood of up to 2 mm thickness.

1.2.40
non-combustible material
material incapableof supporting combustion

Note 1 tolentry: )For the purposes of this document, materials such as metal, plaster and concrete are regarded as
non-comblustible materials.

1.2.41
flammable material
material which does not comply with the glow-wire test requirements of 13.3.2

1.2.42

ELV

extra-low voltage

voltage which does not exceed 50 V AC RMS or 120 V ripple free DC between conductors, or
between any conductor and earth (voltage band | of IEC 60449)

Note 1 to entry: "Ripple free" is conventionally defined for sinusoidal ripple voltage as a ripple content of not more
than 10 % RMS: the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free DC system,
respectively 70 V for a nominal 60 V ripple-free DC system, and 35 V for a nominal 30 V ripple-free system.
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Note 2 to entry: For interrupted DC, for frequencies between 10 Hz and 200 Hz, this document applies a
maximum 50 V peak limit for ELV, this limit includes a possible ripple. For frequencies outside this frequency range,
the limits of direct current apply.

Note 3 to entry: The requirements for the frequency range between 10 Hz and 200 Hz comes from a 1936
research paper, entitled "Electric Shock Effects of Frequency", authored by W.B. Kouwenhoven, D.R. Hooker and
E.L. Lotz.

1.2.42.1

FELV

functional extra-low voltage

ELV in a circuit provided for functional purposes and not fulfilling the requirements for SELV
(or PELV)

1.2.42.

SELV system
safety extra-low-voltage system

electric system in which the voltage cannot exceed the value of extra-low voltage

— undé¢r normal conditions and

— under single fault conditions, including earth faults in other electric-gircuits
Note 1 tolentry: In this document the term "SELV" is used when a SELV system.is‘meant.

Note 2 tolentry: Maximum voltage lower than 50 V AC RMS or 120 V ripple . free DC may be specified in|particular
requiremgnts, especially when direct contact with current-carrying parts s alfowed.

[SOURCE: IEC 60050-826:2004, 826-12-31, modified < The notes have been added.]

1.2.42.3
PELV system

protect|ve extra-low-voltage system

electric system in which the voltage cannotexceed the value of extra-low voltage

— undé¢r normal conditions and

— undgr single fault conditions, except earth faults in other electric circuits

Note 1 tolentry: In this document the(term "PELV" is used when a PELV system is meant.

[SOURCQE: IEC 60050-826:2004, 826-12-32, modified — The note has been added.]

1.2.43
working voltage
highest |RMS voltage which may occur across any insulation at rated supply volts, transients
being n¢glected,in open-circuit conditions or during normal operation

1.2.43.1
maximum working peak output voltage
Uout

maximum repetitive occurring peak working voltage between the output terminals or between
the output terminals and earth, during normal or abnormal operating condition and with

transients neglected

[SOURCE: IEC 61347-1:2015, 3.45]

1.2.43.2

ignition voltage

peak voltage applied to ignite a discharge lamp

[SOURCE: IEC 61347-1:2015, 3.46]
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1.2.43.3

ignition pulse voltage

peak ignition voltage with a total duration of <750 us (summation of all pulses durations)
within 10 ms with the duration time (width) of each pulse being measured at the level of 50 %
of the maximum absolute peak value

Note 1 to entry: Ignition pulse waveforms, which are considered as ignition pulse voltage, should not contain any
dominant frequency above 30 kHz or should be usually highly damped (after 20 ys the peak voltage level should be
less than one half of the maximum peak voltage). For the assessment of the dominant frequency IEC 60664-4:2005,
Annex E should be consulted.

[SOURCE: IEC 61347-1:2015, 3.46.1]

1.2.43.4

equivalgent transformed peak voltage

U,
p

transformed output peak voltage, which is converted for the worst case peak voltage| with its

related frequency into an ignition pulse voltage

Note 1 to|entry: The value of the declared equivalent transformed output peak voltage)is the essential parameter
for selecting the associated components.

Note 2 tolentry: See 1.2.43.3.

[SOURCE: IEC 61347-1:2015, 3.47, modified — Notes 3 and 4-have been deleted.]

1.2.44
type test
test or deries of tests made on a type test sample, for the purpose of checking compljance of
the design of a given product with the requirements of the relevant standard

1.2.45
type test sample
sample [ consisting of one or more<ssimilar units submitted by the manufacturer| or the
responsjible vendor for the purpose-of a type test

1.2.46
by hand
not requiring the use of.a_tool

1.2.47
terminal
that part of a<luminaire or component which is necessary to make electrical connection to a
conductpr

Note 1 to entry: See Sections 14 and 15.

1.2.48

looping-in

system of mains supply connection to two or more luminaires where each supply conductor is
taken into and out of the same terminal

Note 1 to entry: A supply conductor may be cut to facilitate connections to a terminal (see Figure 20).

1.2.49
through wiring
wiring which passes through the luminaire intended for interconnection of a row of luminaires

Note 1 to entry: Some countries do not permit joints in through wiring.

Note 2 to entry: The luminaire may or may not be electrically connected to the through wiring (see Figure 20).
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1.2.50

starting device

apparatus that, by itself or in combination with other components in the circuit, provides the
appropriate electrical conditions to start a discharge type of lamp

1.2.51

starter

starting device, usually for fluorescent lamps, that provides for the necessary preheating of
the electrodes and in combination with the series impedance of the ballast, causes a surge in
the voltage applied to the lamp

1.2.52
ignitor
starting|device that generates voltage pulses to start a discharge lamp and that-does not
provide [for preheating of electrodes

1.2.53
terminal block
assembly of one or more terminals in or on a housing or body ef insulating material to
facilitatg interconnection between conductors

1.2.54
rough gervice luminaire
luminaire designed to withstand severe mechanical handling

Note 1 tolentry: The luminaire may:

— be pefmanently fixed, or

— be temporarily fixed on a construction or stand, or
— incorporate an integral stand or handle.

Note 2 to| entry: Such luminaires are for use where normally rough circumstances occur, or where {emporary
lighting is|required, for example on building sites) in engineering workshops and similar applications.

1.2.55
electrojmechanical contact system
connectjon system within a luminaire by which the main part carrying the lamphplder is
electrically and mechanically connected to the base plate or suspension device

SEE: Figyre 31 describesyan electro-mechanical contact system as defined in 1.2.55. As such the requirgments of
4.11.6 and 7.2.1 apply\Because, in the situation described, the base and gear tray are unique |Jand non-
interchangeable, the~base plate does not require marking with the rated current of the electrical conngction, as
specified |n 3.2.

Note 1 to|entfy~The system can incorporate an adjusting device.

Note 2 to entry: The system can be dedicated 10 a speciiic luminaire design or can provide jor connection of a
variety of luminaire types.

1.2.56
(Not used at present)

1.2.57

mounting surface

part of any building, furniture or other structure which a luminaire may in any way be attached
to, suspended from, stood on or placed upon in normal use and which will or is intended to
support the luminaire

1.2.58

integral component

component which forms a non-replaceable part of a luminaire and which cannot be tested
separately from the luminaire
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1.2.59

self-ballasted lamp

unit which cannot be dismantled without being permanently damaged, provided with a lamp
cap and incorporating a light source and any additional elements necessary for starting and
stable operation of the light source

Note 1 to entry: The light source component of a self-ballasted lamp is not replaceable.

Note 2 to entry: The ballast component is part of the self-ballasted lamp; it is not part of the luminaire. It is
discarded at the end of the life of the unit.

Note 3 to entry: For test purposes, self-ballasted lamp units should be regarded as conventional lamps.

Note 4 to entry: For examples and further information, see |[EC 60972

1.2.60
semi-luminaire
unit simjilar to a self-ballasted lamp but designed to utilize a replaceable light .Ssource and/or
starting|device

Note 1 tolentry: The light source component and/or starting device of a semi luminaire_is readily replaceable.

Note 2 to| entry: The ballast component is not replaceable and is not disposed/of each time a light |source is
replaced.

Note 3 tolentry: A lampholder is required for a supply connection.

Note 4 tolentry: For examples and further information, see IEC 60972,

1.2.61
plug-injindependent controlgear
indepenident controlgear provided with an integral plug as the means of connection to the
electrical supply

1.2.62
mains socket-outlet-mounted luminaire
luminaire provided with an integral-plug as the means of both mounting and connectign to the
electrical supply

1.2.63
clip-mounted luminaire
integral|assembly of @ luminaire and resilient spring clip, securing the luminaire in pogition on
its mounting surfacé:by a single hand action

1.2.64
lamp cgnnectors
set of cphtaCts specially designed to provide a means of electrical contact but not to|support
the lamp

1.2.65

mains socket-outlet

accessory having socket-contacts designed to engage with the pins or blades of a mains plug
and having terminals for the connection of cables or cords

1.2.66
(Void)

1.2.67
(Void)
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1.2.68

lamp controlgear

devices employed for the control of lamps, for example ballasts, transformers and step-down
convertors

Note 1 to entry: The definition does not include devices for the switching of lamps or the control of brightness
such as dimmers and daylight sensors.

1.2.69
(Void)

1.2.70

dummylamp
device Incorporating a cap which is in compliance with the requirements of IEC 60061 (all
parts) where applicable

1.2.71
self-shielded lamp
tungsten halogen lamp or metal halide lamp for which the luminaire needs no protectivie shield
for protgction against UV emission or lamp shattering

1.2.72
externall flexible cable or cord
flexible [cable or cord for external connection to the ifiput or output circuit, fixed to or
assembled with, the luminaire according to a type X (182.72.1), Y (1.2.72.2) or Z (1.2.72.3)
method |of attachment

1.2.72.1
type X attachment
method |of attachment of the cable or cord such that it can be easily replaced

Note 1 tolentry: The flexible cable or cord may be specially prepared and only available from the manufpacturer or
his servicg agent.

Note 2 tolentry: A specially prepared cable or cord may also include a part of the luminaire.

1.2.72.2
type Y attachment
method |of attachment of(the cable or cord such that any replacement can only be madg by the
manufagturer, his service agent or similarly qualified person

Note 1 tolentry: TypéelY attachment may be used either with an ordinary or a special flexible cable or corfd.

1.2.72.3
type Z 4
method lefattachment o
destroying the luminaire

...... M aking or

1.2.73
earthing

1.2.73.1

protective earthing

earthing of a point or points in a system or in an installation or in equipment, for purposes of
electrical safety

[SOURCE: IEC 60050-195:2001, 195-01-11]
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1.2.73.2

functional earthing

earthing of a point in a system or in an installation or in equipment, which is necessary for the
proper function, but does not form part of the protection against electric shock

1.2.74

inter-connecting cable

wiring or wiring assembly between two main parts of a luminaire as supplied by the luminaire
manufacturer and which can be regarded as being part of the luminaire

Note 1 to entry: A wiring assembly may contain a combination of different wiring, e.g. to feed through the supply
voltage, to provide earthing, to supply starting and working voltages and wiring providing functional connection.
Examplesaf applications are: hetween a luminaire and a Pnnfrnlgnnr baox _a mnllnfing bhax ar a cannectar |tt|ng to a

track system.

1.2.75
ferrule
mechanjcal fixture, generally a rigid tube, used to confine the stripped end of‘a cable

1.2.76
impulse withstand category

overvoltage category

numeral defining a transient overvoltage condition

Note 1 tolentry: Impulse withstand categories I, Il, Ill and IV are used:
Note 2 tolentry: The following explanation is taken from IEC 60364-4-443 (withdrawn).
a) Purpope of classification of impulse withstand categories

Impulse Withstand categories are to distinguish different degrees of availability of equipment with fegard to
required gxpectations on continuity of service and on @nvacceptable risk of failure.

By selecfion of impulse withstand levels of equipment insulation, coordination can be achieved in {he whole
installatiop reducing the risk of failure to an acceptable level providing a basis for overvoltage control.

A higher tharacteristic numeral of an impulse withstand category indicates a higher specific impulse withstand of
the equipnent and offers a wider choige of methods for overvoltage control.

The concgpt of impulse withstand ‘eategories is used for equipment energized directly from the mains.
b) Descr|ption of impulse withstand categories

Equipment of impulse withstand category | is equipment which is intended to be connected to the fixed|electrical
installatiops of buildings." Protective means are taken outside the equipment — either in the fixed installation or

between the fixed instatlation and the equipment — to limit transient overvoltages to the specific level.

Equipmert of impulse withstand category Il is equipment to be connected to the fixed electrical installations of
buildings.

Equipment of impulse withstand category Ill is equipment which is part of the fixed electrical installations and other
equipment where a higher degree of availability is expected.

Equipment of impulse withstand category IV is for use at or in the proximity of the origin of the electrical
installations of buildings upstream of the main distribution board.

1.2.77
circuits and circuit characteristics

1.2.771
primary circuit
circuit that is directly connected to the AC mains supply

Note 1 to entry: It includes, for example, the means for connection to the AC mains supply, the primary windings
of transformers, motors and other loading devices.

[SOURCE: IEC 60950-1:2005, 1.2.8.4, modified — Additional information has been transferred
to a note to entry and the existing note has been deleted]
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1.2.77.2

secondary circuit

circuit that has no direct connection to a primary circuit and derives its power from a
transformer, converter or equivalent device, or from a battery

Note 1 to entry: In autotransformers, although having direct connection to a primary circuit, the tapped part of the
transformer is also deemed to be a secondary circuit in the above sense.

Note 2 to entry: Mains transients in such a circuit are attenuated by the corresponding primary windings.
Inductive ballasts also reduce the mains transient voltage height. Therefore, components located after a primary
circuit or after an inductive ballast can be suited for an impulse withstand category of one step lower, see Annex U.

[SOURCE: IEC 60950-1:2005, 1.2.8.5, modified — In the definition, the word "isolation" has

been deleted from "nqui\mlnnt isolation device" and the note has heen rplnlqmad with the notes
to entry|]

1.2.78
touch clurrent
electric current passing through a human body or through an animal bodycwhen it touches one
or more|accessible parts of an installation or equipment

Note 1 tolentry: In this document, the human body is represented by the networks in Figure G.2 or Figurg¢ G.3.

[SOURCE: IEC 60050-826:2004, 826.11.12, modified — The ‘word "electrical" hgs been
deleted [from "electrical installation or electrical equipment™~and a note to entry has been
added.]

1.2.79
protective conductor current
current which flows in a protective conductor

Note 1 tolentry: This current may have an influencé&’on the operation of RCDs (residual current protectign devices)
connected in the same circuit.

1.2.80
electric|burn
burning|of the skin or an organ'caused by an electric current along its surface or through it

[SOURCGE: IEC 60050-19571998, 195-03-01]

1.2.81
means pf adjustment
part of| a luminaire, which may be the lamp compartment, obviously intendeq to be
manipulpted by the user during use of the luminaire, for example to redirect the light b

11
Q
3

1.2.82
arm's reach

zone of accessibility to touch extending from any point on a surface where persons usually
stand or move about to the limits which a person can reach with the hand, in any direction,
without assistance

Note 1 to entry: |EC 60364-4-41 incorporates a drawing representing the zone of accessibility. In general terms,
the height is 2,5 m from the floor, and the width is 1,25 m in all horizontal directions from the locations a person
may be.

[SOURCE: IEC 60050-195:1998, 195.06.12, modified — The note to entry has been added.]

1.2.83

terminal block with integrated screwless protective earthing contact

terminal with earthing connection performed by means of an integrated contact or by means
of an auxiliary contact without additional assembly actions (e.g. screwing) when fitted
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detachable cord
flexible cable or cord, for supply or interconnection, intended to be connected to the luminaire
by means of a suitable appliance connector

Note 1 to

1.2.85
tool

entry: A detachable cord is considered to be easily replaceable.

screwdriver, coin or other object that may be used to operate a screw or similar fixing means

1.2.86

speciall
flexible
create 4

1.2.87

£l £l
y-prepared-cord

cable or cord the replacement of which with another non-special cable or-¢ord would

hazard or diminish safety

settable luminaire

fixed lun
lowering
devices

1.2.88

light s

devices, telescopic tubes or similar devices, but which has a locking de
operated by a tool and is not intended to be adjusted during use
urce

lamp, provided with a lamp-cap, or module (LED) oryether light source made in
produce an optical visible radiation to be used or incorporated into the luminaire

1.2.88.1

replacepble light source

lamp, provided with a lamp-cap, or light;source designed to be connected by te
connectpr or similar devices and designed to be replaced during normal use o
maintenjance of the luminaire

EXAMPLH

Note 1 to)
sources u

1.2.88.2
non-rep
light so

All kinds of lamps providedwith' lamp caps.

hless the requirements.for non-replaceable or non-user replaceable light sources are fulfilled.

laceable light source
lirce which.is a non-replaceable part of the luminaire either because it ca

replaced without breaking or destroying the luminaire or because it is enclosed under

fixed by
possiblg

a screw or similar fixing means designed to be used only once and whic
to’ be’opened

hinaire, the main part of which can be turned or moved by means-of joints, raiging and

vice (or

brder to

rminals,
during

entry: Built-in LED modules according to IEC 62031 are normally considered as replacepble light

hnot be
a cover
h is not

1.2.88.3

non-user replaceable light source
light source which can only be replaced by the manufacturer, his service agent, or similar
qualified person

1.2.89

controllable luminaire
luminaire having a control terminal for the purpose of controlgear information exchange and/or
setting of controlgear functions

1.2.90
control

terminal

control terminal connections, other than power supply terminals to the electronic controlgear,
which are used to exchange information with the controlgear


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 34 - IEC 60598-1:2020 © |IEC 2020

Note 1 to entry: The power supply terminals can also be used to exchange information with the controlgear.

1.2.91

LV supply

circuits, wiring or part of them connected to the low voltage (LV) public distribution network
and whose voltage corresponds to the voltage band Il of IEC 60449

EXAMPLE 230 V distribution network.
Note 1 to entry: SELV, PELV and FELV are not included in the definition given here for LV supply.

Note 2 to entry: High voltage (HV) supply corresponding to band IIl of IEC 60449 is not included in the definition
given here for LV supply.

1.2.92
connecting leads
tails
internal| wiring of luminaires intended to be connected to fixed wiring throlgh deparate
terminals which are to be enclosed inside the luminaire or connecting box

1.2.93
rated value
value off a quantity used for specification purposes, established ¥nder standard test conditions
as declared by the manufacturer or responsible vendor

[SOURCE: IEC 62504:2014, 3.33, modified — the note has'been deleted.]

1.2.94
input power
electrical power consumed by the luminaire

1.2.95
constant light output function
function| where the current passing through a LED module is gradually increased thrqugh life
to compensate for the gradual light output degradation of the LED module that could be
expected to occur

Note 1 tol|entry: Constant light®output functions can be controlled by a programmed software algorithm|based on
the expecfted gradual light output degradation or on feedback from a connected sensor such as a photocell.

1.2.96
interrupted DC voltage
DC voltage changing between zero and a DC level with a certain frequency, where thg time of
the signfal being at the DC level can vary within one period

1.2.97
power sourcing equipment

PSE

equipment generating power to supply other equipment through information technology
communication cabling providing ES1 according to IEC 62368 (all parts)

Note 1 to entry: The IEEE 802.3-2012 standard provides a similar but different definition.

1.2.98

power over Ethernet

PoE

powering of a device with a PSE according to IEC 62368-3, via twisted pair Ethernet cabling
including the appropriate connectors

Note 1 to entry: Typical examples of cables are CAT 5 cables and CAT 7 cables.
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1.2.99

universal serial bus

usB

communication interface including appropriate connectors for communication and powering
devices, according to IEC 62680 (all parts)

Note 1 to entry: A class Ill luminaire is an example of a device as given in the definition.

Note 2 to entry: Several versions exist (USB 1.0, 2.0, 3.0 ).

1.2.100
information technology communication cabling

any cable, meant for data transfer, provided with a connector defined by an industry standard
that peqmits DC power transfer between equipment, even if communication does. not take
place

Note 1 tolentry: Examples are USB or Ethernet cables.

1.2.101
track-mounted luminaire
luminaire designed to be used on a track system, for which the_electrical and meg¢hanical
connectjon is ensured either with an adaptor or by a luminaire supply connector together with
a luminaire suspension device

Note 1 tol entry: Class | and Class Il luminaires may be used with/Class | track systems/sectors,| Class Il
luminaires can only be used with Class Ill track systems/sectors.

Note 2 tolentry: Track-mounted luminaires can have control interface facilities.
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SECTION 2: CLASSIFICATION OF LUMINAIRES

2.1 General

This section describes the classification of luminaires.

Luminaires are classified according to the type of protection against electric shock, the
degree of protection against ingress of dust, solid objects and moisture, the material of the

supporti

ng surface and the circumstances of use.

2.2 Classification according to type of protection against electric shock

Luminai

res shall be classified according to the type of protection against electri

provided, as class |, class Il or class Il (see definitions in Section 1).

Luminai
extra-lo
classifig

res shall have only a single classification. For example, for a luminaire with g
v-voltage transformer with provision for protective earthing, the“luminaire
d as class | and no part of the luminaire shall be classified as)class Il even

the lamp compartment is separated by a barrier from the transformer compartment.

Semi-lu
being pi

Unless
manufa
user h
manufa

NOTE T
the semi-

2.3

o 0O

Luminai
describé

Tests fo

NOTE L
watertighf

minaires shall comply with all relevant requirements“for class Il luminaires
ovided with the class Il symbol.

b luminaire has been specifically designed for use with semi-luminaires, the I
cturer is not responsible for continued IEC 60598 conformity in the situation w
ns replaced specified lamp types with semi-luminaires. The semi-I{
cturer has a responsibility to provide infermation with respect to limitations of u

he class Il symbol is omitted in order to avoid the symbol being applied to the complete luminair
uminaire is used.

lassification according to degree of protection against ingress of dust, s¢
bjects and moisture

ed in IEC 60529.

r the degreés\of protection are given in Section 9.

iminairesy Classified as watertight are not necessarily suitable for operation under water.
lumihaires can be used for such applications.

t shock

built-in
shall be
though

without

minaire
here the
minaire
se.

B in which

o lid

res shall be classified in accordance with the "IP number" system of classfification

Pressure

24 G

is designed

\ ificati li ¢ terial of ti £ £ hich t} \ inaire

Luminaires shall be classified according to whether they are suitable for direct mounting on
normally flammable surfaces or are only suitable for mounting on non-combustible surfaces

as follows:
Classification Symbol
— Luminaires suitable for direct mounting on normally No symbol required

flammable surfaces

— Lumi

flammable surfaces

Relevant symbol —

naires not suitable for direct mounting on normally .
see Figure 1
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NOTE Readily flammable surfaces are not suitable for the direct mounting of luminaires. Requirements for
luminaires classified as primarily intended for direct mounting on normally flammable surfaces are given in
Section 4 and related tests in Section 12.

2.5 Classification according to the circumstances of use

Luminaires shall be classified according to whether they are intended for normal use or for
rough service.

Classification Symbol

— Luminaires for normal use No symbol

— Luminaires for rough service Symbol — see Figure 1
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SECTION 3: MARKING

3.1 General

This section specifies the information to be marked on luminaires or given by instruction.

Any written instructions related to safety shall be in a language which is acceptable in the
country in which the equipment is to be installed.

3.2 Marking on luminaires

The following information shall be distincily and durably marked on the Tuminaire (see
Table 3{1). Each marking in Table 3.1 shall be read with the corresponding subclause as
detailed|in the table.

a) Marking to be observed when replacing lamps or other replaceable components, shall be
visihle on the outside of the luminaire (except the mounting side) or,behind a cov¢r which
is rgmoved during lamp or other component replacement and with theJlamp removed.

b) Marking to be observed during installation shall be visible,during installation| on the
outsiide of the luminaire or behind a cover or part which is removed during installat{on.

c) Marking to be observed after installation shall be visible with the luminaire assemiled and
installed as for normal use and with the lamp in place.

Markingl may be on ballasts provided the conditions under a) or b) above, as appropriate, are
fulfilled.|See Table 3.1 for details.
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Table 3.1 — Marking

Markings Markings Markings
belonging to item a) belonging to item b) belonging to item c)
3.2.82 Rated wattage 3.21-322"b 3.2.13 Lighted objects 9
3.2.10 Special lamps 3.2.3 Ambient temperature 3.2.14 Rough service
3.2.11 Cool beam 3.24-3.25 3.2.20 Means of adjustment
3.2.6 IP number 3.2.23 Do not stare at light
. source®
3.2.15 Bowl mirror Type reference
3.2.16  Protective shield 3.2.8.2 Rated input power
3.2.18 |gniter-warrthg 320 Sybets
Self-shielged lamp Relevant symbol for luminaires not
suitable for direct mounting on
3.2.22 |pternal replaceable fuse(s) normally flammable surfaces
3.2.23 o not stare at light source® | 35 12 Termination
3.2.24 E{ykmbol for electric shock 3.2.17° Interconnected luminaires
fis
3.2.21 Relevant symbol for
luminaires not suitable for
covering with thermally
insulating material
3.2.25 Rated input constant voltage'
3.2.26  Rated input constant.current
and value of U_ 9
a8 3.2.8 | Rated wattage. For luminaires for discharge lamps\with remote controlgear, the marking may be
replacled by the instruction: "For lamp designation, see contrelgear".
b 3.2.2 | Rated voltage. For luminaires for discharge damps, if the ballast is not built into the lumipaire, the
lumingire shall be marked with the working voltage instead of the mains voltage.
¢ 3.2.17 Interconnected luminaires. For fixed luminaires, this information may alternatively be provided within
the ingtallation instructions.
d 3.2.13 Lighted objects. Only the symbolkshall be provided on the luminaire. The explanation of tHe symbol
shall e provided in the instruction accompanying the luminaire, where not already provided on the lunpinaire.
€ 3.2.23 The different conditions of/this-marking for fixed, portable and handheld luminaires are given ip 3.2.23.
f3.2.29 for constant voltage operation of the luminaire.
9  3.2.2¢ for constant current,eperation of the luminaire.
The earthing symbel referred to in 3.2.12 may be marked on the ballast, insteaqd of the
luminaire, if the'\ballast is of a non-replaceable type. The height of graphical symbols ghall not
be less|than-5.mm, except for symbols for class Il and class Il classification which|may be
reduced te’a-minimum of 3 mm where the space available for marking is restricted. The height
of letters_and numerals either shown separately or with or as part of symbols shall notl be less
than 2 mm.

For combination luminaires where the type references or the rated inputs are different for
different combinations, the main part and the alternative parts may be marked with a type
reference or a rated input, as appropriate, provided that the type can be identified and the
rated input of the complete unit may be established from a catalogue or a similar document.

For luminaires with electro-mechanical contact systems, the base plate shall be marked with
the rated current of the electrical connection if the system can be used with a variety of
different luminaire types.

3.2.1
mark or

the name of the responsible vendor).

Mark of origin (this may take the form of a trade mark, the manufacturer's identification
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3.2.2 Rated voltage(s) in volts.

Portable class Ill luminaires shall be marked with the rated voltage on the outside of the
luminaire.

Luminaires with built-in transformers or convertors, shall be marked with the nominal voltage
and/or current of the light source to ensure correct replacement. This marking shall be
positioned in accordance with 3.2.8.

Where marking is provided in accordance with 3.2.25 or 3.2.26, additional marking of the
rated voltage is not required.

Luminaires supplied via an external PSE shall have a marked rated voltage, whichbils within
the voltage range of the values given in Table Y.2, for the chosen commupnication
cable/cgnnectors.

3.2.3 Rated maximum ambient temperature ¢,, if other than 25 °C (see Figure 1).
3.2.4 $ymbol for class Il luminaires where applicable (see Figure A).

For porfable luminaires provided with a supply cord, the symbol for class Il constrdction, if
applicable, shall be on the outside of the luminaire.

The clags |l symbol shall not be applied to semi-luminaires.
3.2.5 $ymbol for class Ill luminaires where applicable (see Figure 1).

3.2.6 Marking (if applicable) with IP numbets for degree of protection against ingresg of dust,
solid objjects and moisture (see Figure 1:and Annex J). Where X is used in an IP number in
Figure 1, it indicates a missing numeral in the example, but both of the appropriate numerals
shall befmarked on the luminaire.

In cases$ where different IP numbers apply to distinct parts of the luminaire, the lower|number
shall bel marked on the type label on the luminaire, even if IP20, whereas the higher|number
shall bel marked separately;on the part concerned. In cases where shades or similar|devices
for upgnading are used; for example an IP20 luminaire to a higher IP rating when mounted,
the IP20 marking shall“be made invisible by the device in question without destroying the
marking| and the device shall visibly be provided with a new IP rating. The instructign sheet
supplied with theyluminaire shall include details of the IP numbers applying to the|various
parts ofl the lumihaire. The use of different IP numbers on different parts of a lumihaire or
devices| to upgrade the IP rating, for example to a higher IP rating, is only applicable|to fixed
luminaires:

For recessed luminaires with two IP ratings, both ratings shall be visible during installation
and it shall be obvious to which parts of the Iluminaire the ratings refer. The relevant
information shall be provided even if the rating is IP20 or the lower rating is specified as
ordinary

Marking of IP20 on ordinary luminaires is not required.
3.2.7 Maker's model number or type reference.

3.2.8 Luminaires shall be marked with information for the maximum rated light source power
or maximum input power according to 3.2.8.1, 3.2.8.2 and 3.2.8.3.

3.2.8.1 Luminaires for tungsten filament lamps shall be marked with the maximum rated
wattage and number of lamps.
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Marking of maximum rated wattage for luminaires for tungsten filament lamps with more than

one lam

"n x

pholder may be in the form:

MAX... W", n being the number of lampholders.

3.2.8.2 Luminaires designed for non-replaceable or non-user replaceable light sources shall
be marked with the rated input power of the luminaire.

NOTE The intention of the marking with the rated input power is to give guidance to installers. This document
does not specify a test for the input power.

3.2.8.3 For all other Ium|na|res rated wattage of the Iamp or the deS|gnat|on as indicated on

3.29

mountin
in th
Table N

3.2.10

In parti
pressur

here applicable, relevant symbol (see Figure 1) for luminaires not suitable f
g on normally flammable surfaces. The symbol shall be explained on the luminaire or

manufacturer’s instructions provided with the fuminaire.
1. The minimum size of the symbol shall be 25 mm for each sidé.

Information concerning special lamps, if applicable.

cular, this applies to the symbols (see Figure 1) for luminaires for use wi
e sodium lamps having either an internal starting device or requiring an

ignitor where the lamp is required to be marked with thé€)same symbol according to IE

3.2.11
beam" |
safety.

3.2.12

Symbol (see Figure 1), if applicable, for lumihaires for lamps of similar shape

Except for type Z attachments, ‘terminations shall be marked to identify live,

and earfth in case of connection ofthe luminaire to the supply mains to ensure s

satisfac

ory operation.

Symbols, when applied, indicating mains supply terminations shall be according to IEQ

The ear

NOTE 1

hing termination‘shall be marked by the relevant symbol of IEC 60417 only.

Appropriate/)symbols from |EC 60417 are: Earth (IEC 60417-5017:2006-08), Functional

(IEC 60417-5018:2014~07) and Protective earth (IEC 60417-5019:2006-08).

Where
protecti

NOTE 2

erminals are provided in a Class |l luminaire for the continuity or terminat
e‘€arth conductor, such terminals shall be marked with the letter E.

Where
jiven.

br direct

See

th high-
external
C 60662.

to "cool

amps but where the use of a dichroic~reflectorized "cool beam" lamp might impair

neutral
afe and

60417.

earthing

on of a

Examples of such terminals are those used for looping or through wiring.

Leads (tails) and terminations used for the connection to extra-low voltage DC supplies shall
indicate their intended connection choosing one of the below mentioned combination (see

Table 3.

2):

Table 3.2 — Identification of extra-low-voltage DC leads and terminations

Positive Negative

nyn

Colour coded red @ Colour coded black @

a Use

of labels or sleeving fixed to the leads to give one of the above identification is acceptable.
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NOTE 3 Terminations can be found at leads (tails), connection or terminal blocks and terminals of another
construction.

Luminaires with supply cords which are not fitted with a plug shall include with the
manufacturer's instructions any information necessary to ensure safe connection, for example
deviations from the national standardized colour coding of the cores where this does not
create the possibility of an unsafe situation during installation, use or maintenance.

NOTE 4 In some countries, luminaires with supply cords which are intended to be connected to the supply via a
socket-outlet and which are not fitted with a plug are not permitted.

3.2.13 Symbol (see Figure 1) for minimum distance from lighted objects, if applicable, for
luminaires which might otherwise overheat the lighted objects due to, for example, the applied
lamp type, the shape of the reflector, the adjustability of the mounting means or the [location
of mounfting as indicated in the installations instructions.

The minimum distance marked shall be determined by the temperature test described |n item j)
of 12.4.1.

The disfance is measured on the optical axis of the luminaire from thatypart of the luminaire or
lamp which is nearest to the lighted object.

The symbol for minimum distance and explanation of its meaning shall also be given gither on
the luminaire or in the instructions with the luminaire.

3.2.14 |Symbol (see Figure 1), if applicable, for rough.service luminaires.

3.2.15 |Symbol (see Figure 1), if applicable, fer“luminaires which are designed for fise with
bowl mifror lamps.

NOTE Sgparate bowls for attachment to GLS lamps without reference to luminaire testing are not within fhe scope
of this do¢ument.

3.2.16 |Luminaires incorporating-a protective shield shall be marked either with:

o "Replace any cracked protective shield", or
e the felevant symbol (see Figure 1).

3.2.17 |The maximum humber of luminaires that may be interconnected or the maximpm total
current [that may be-drawn by means of couplers provided for looping-in connectiop to the
mains supply. Fos*fixed luminaires, this information may alternatively be provided within the
installatjon instructions.

3.2.18 |Awwarning symbol or notice for luminaires with ignitors intended for use with{double-
ended high pressure discharge lamps and luminaires with double-capped Fa8 tubular lamps if
the voltage measured according to Figure 26 exceeds 34 V peak:

a) warning symbol in accordance with IEC 60417-5036:2002-10 visible during replacement of
the lamp. The symbol shall be explained on the luminaire or in the manufacturer's
instructions provided with the luminaire, or

b) a warning notice near to the holder of a replaceable ignitor or replaceable switching
element, if any: "Attention, remove replaceable device before replacement of lamp. After
lamp-replacement reinsert replaceable device".

3.2.19 Symbol (see Figure 1) for luminaires which are designed to be used only with
self-shielded tungsten halogen lamps or self-shielded metal halide lamps.

3.2.20 Where necessary, the means of adjustment where not obvious, needs to be identified.
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NOTE Appropriate marking includes symbols (e.g. arrows) to indicate direction of movement, descriptive text or
colours.

3.2.21 Relevant symbol (see Figure 1) for luminaires not suitable for covering with thermally
insulated material. The symbol shall be explained on the luminaire or in the manufacturer’s
instructions provided with the luminaire. See Table N.1 The minimum size of the symbol shall
be 25 mm for each side.

3.2.22 Symbol (see Figure 1) if applicable, for luminaires with internal replaceable fuses.
Such a luminaire shall, in addition, be provided with information regarding the rated current (in
A or mA) of the fuse. Where the time/current characteristic of the fuse is important for safety,
the rating and type of every fuse shall be marked on the holder or in the proximity of the fuse
in accordance with what is stated in the relevant fuse standard.

3.2.23 |Warning symbol "Do not stare at the operating light source" (see FigurI1 1) for
portablg and handheld luminaires that have been classified as having a threshold~illuminance
Einr in gccordance with IEC TR 62778. This marking shall be visible as detaited by cpndition
'c' of Clause 3.2 and Table 3.1. In addition, the symbol should be positioned so that if can be
read without looking into the operating light source. This requirement is-applicable only when
Ey, is reached at a distance further than 200 mm from the luminaire.

For fixgd luminaires that have been classified as having a<tlreshold illuminance| Ey,, in
accordance with IEC TR 62778, the manufacturer’s instructions provided with the lyminaire
shall giye the following text, where x m is the distance at which the threshold illuminapce Ey,,
condition occurs. This requirement is applicable only when E,,. is reached at a distance
further than 200 mm from the luminaire.

"The luminaire should be positioned so that prolonged staring into the luminaire at a distance
closer than x m is not expected".

NOTE 1 |According to IEC TR 62778, x m is the distance d,, between the light source and the eyes of the viewer
and it is calculated from the lighting distribution measurement of the luminaire.

NOTE 2 |Prolonged staring is not expected "due to the natural aversion response to bright light| sources.
Momentafy exposure is not considered as(prolonged staring.

NOTE 3 [According to IEC 62471:2006, 6.1.3, "the philosophical basis for the Risk Group 2 (Modefate-Risk)
classificafion is that the lamp does\not pose a hazard due to the aversion response to very bright light soyrces (...)".

NOTE 4 |The above marking requirements have been established following IEC TR 62471-2:2009.

In additjon, luminaires incorporating replaceable or non-user replaceable light sour¢es that
have bgen classified as having a threshold illuminance Ey,, condition in accordarce with
IEC TR |62778%and which are directly visible during luminaire maintenance shall be |marked
with thg warning symbol "Do not stare at the operating light source" (see Figure [1). This
marking| shall be visible as detailed by conditions 'a' of Clause 3.2 and Table 3.1.

3.2.24 Where required for protection against electric shock, covers fixed over non-user
replaceable light sources shall be marked with the 'caution, risk of electric shock' symbol
given by IEC 60417-6042:2010-11. The minimum height of this symbol shall be 15 mm (see
Figure 1).

3.2.25 Rated constant input voltage when a luminaire is operated from a constant voltage
controlgear not provided with the luminaire.

3.2.26 Rated constant input current when the luminaire is operated from a constant current
controlgear not provided with the luminaire. Luminaires supplied with constant current shall
also be marked with the highest allowed U, value of the controlgear.
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3.2.27 For luminaires operating a LED light source and containing built-in controlgear, the
maximum rated electrical output characteristics from the controlgear (e.g. current for constant
current controlgear), for which the luminaire has been designed, shall be marked as required
in the first column of Table 3.1 belonging to item a). For luminaires incorporating a constant
light output function, this marking shall indicate the maximum operating conditions for which
the luminaire has been designed. For luminaires using external independent controlgear
delivered with the luminaire, this marking shall be visible according to the second column of
Table 3.1 belonging to item b).

NOTE This marking is additional to any information already marked on the controlgear.

3.3 Additional information

In addition to the above marking, all details which are necessary to ensure proper instlallation,
use and maintenance shall be given either on the luminaire, semi-luminaire_oOr,'on| built-in
ballasts|or in the manufacturer's instructions provided with the luminaire for instance:

3.3.1 Hor combination Iuminaires, the permissible ambient temperature, the dlass of
protectipn or the protection against ingress of dust, solid objects\-and moisturg¢ of an
alternatijve part if not at least equal to that of the basic luminaire.

3.3.2 Nominal frequency in hertz.
3.3.3 Operating temperatures:

a) The|rated maximum operating temperature (of a.winding) ¢, in degrees Celsius.
b) Therated maximum operating temperature (of’a capacitor) ¢, in degrees Celsius.

c) The|maximum temperature to which the.insulation of supply cables and intercomnecting
cablges will be subjected within the luminaire under the most unfavourable conditions of
normal operation, if in excess of 90 °C*(see footnote c to Table 12.2 relating to unsleeved
fixed wiring). The symbol to indicaté)this requirement is given in Figure 1.

d) Spa¢ing requirements to be observed during installation.

3.3.4 Not used.

3.3.5 A wiring diagram;except where the luminaire is suitable for direct connectiop to the
mains supply.

3.3.6 $pecialreonditions for which the luminaire, including the ballast, is suitgble, for
instance, whether or not the luminaire is intended for looping-in.

3.3.7 Lumimaires provided with metat hatide famps shatt, ifappticabte, be provided with the
following warning notice:

"The luminaire shall only be used complete with its protective shield".

3.3.8 The manufacturer of semi-luminaires shall supply information on limitations of use of
such devices, particularly where overheating may be caused by the position or thermal
distribution of the replaceable light source being different from the light sources they will
replace.

3.3.9 In addition, the manufacturer shall be prepared to supply information on the power
factor and the supply current.

For connections suitable for both resistive and inductive loads, the rated current for the
inductive load shall be indicated between brackets and shall immediately follow the rated
current for the resistive load. The marking may accordingly be as follows:
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3(1
3(1)A 250 V or 3(1)/250 or %

NOTE This marking is in accordance with IEC 61058-1.

The rated current values do not apply to circuits in general but only to the rating of the

inaire is

luminaire as a whole.

3.3.10 Suitability for use "indoors" including the related ambient temperature.

3.3.11 For luminaires using remote controlgear, the range of lamps for which the lum
designed.

3.3.12 |For clip-mounted luminaires, a warning when the luminaire is not~suitable for

mountin

3.3.13

3.3.14
for natu

3.3.15
socket ¢

3.3.16

— the ¢
— the ¢
— the

the maximum height of a possible stand, and its required stability by the indicatig

num

3.3.17
contain

- For

if the external flexible cable or cord of this luminaire is damaged, it shall be replad

sped
— For
if th

g on tubular material.
The manufacturer shall provide the specifications of all protective shields.

Where necessary for correct operation, the luminaire shall beCmarked with the
re of supply (see Figure 1).

The rated current at rated voltage shall be declaréd by the manufacturer
utlet incorporated in the luminaire, if less than the-rated value.

The information about rough service luminaites concerning:

onnection to IPX4 rated socket outlets;
orrect mounting taking into account the"temporary installation;

correct fixing to a stand, and also.where the stand is not supplied with the Iu

pber and minimum length of the.legs.

For luminaires with type X, Y or Z attachments, the mounting instructio
the substance of the following information.

ype X attachments having a specially prepared cord:

ial cord orcord exclusively available from the manufacturer or his service age

ype Y attachments:

repl

b external flexible cable or cord of this luminaire is damaged, it shall be exd

symbol

for any

minaire,
n of the

hs shall

ed by a
ht.

lusively

ced’by the manufacturer or his service agent or a similar qualified person in

porder to

avoida hazard.

— For type Z attachments:

the external flexible cable or cord of this luminaire cannot be replaced; if the cord is
damaged, the luminaire shall be destroyed.

3.3.18 Luminaires which are other than ordinary, provided with a PVC supply cord, shall be
provided with information about the intended use, i.e. "For indoor use only".

3.3.19 For Class | luminaires having a supply current > 20 A, which generate a protective
conductor current greater than 10 mA and intended for permanent connection, the protective

conduct

or current shall be clearly stated in the manufacturers’ instructions.

NOTE In Australia and New Zealand there is no allowance for protective conductor current greater than 10 mA.
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3.3.20 Wall mounted, settable and adjustable luminaires not intended to be mounted within
arm's reach shall be provided with information to advise their correct installation, i.e. "Only to
be installed outside arm's reach".

3.3.21 For luminaires with non-replaceable and non-user replaceable light source, the
instruction sheet shall contain the substance of the following information:
— For non-replaceable light sources:

"The light source of this luminaire is not replaceable; when the light source reaches its end
of life the whole luminaire shall be replaced";

— For non-user replaceable light sources:

"Thgttghtsource contamed I this fTuminaire shattonty be reptaced by the manufagturer or
his gervice agent or a similar qualified person".

3.3.22 ([For controllable luminaires the classification of insulation that has been majntained
between LV supply and control conductors shall be provided (e.g. basic insulation, re|nforced
insulatign).

NOTE Maintenance of the declared insulation barrier for the luminaire can also be dependent on othef external
components/products connected to the same control bus. This is the responsibility of the control system|designer,
not the luminaire manufacturer.

3.3.23 |Luminaires delivered without controlgear shall ,bé)provided with the negcessary
information for the selection of the appropriate component{(in particular the maximum wiring
distance and size between controlgear and luminaire)together with the highest allowed U, ;
value of the controlgear and the maximum U, or equivalent peak voltage U, wheie pulse
voltageg are used. In addition, the classification ofsinsulation of the external controlgear that
has begn maintained between LV supply and secondary output shall be provided if there is a
need for at least basic insulation.

— For Jluminaires that require no insulation between LV supply and output of the pxternal
contfolgear no additional information™is required.

— For |luminaires that require basic insulation between the primary and secondary part of the
contfolgear the substance of thiefollowing information is required:

External controlgear shall provide at least basic insulation between LV supply and putput.

— For [luminaires that are“not classified as Class Ill but require double or rejnforced
insulation between the primary and secondary part of the controlgear the substande of the
following information‘is required:

External controlgear shall provide at least double or reinforced insulation between LV
supply and @utput.

— For Juminaires that are classified as Class Ill, an indication that the controlgear shall be
SELVM/RELV is required, except where exposed parts have a voltage higher than 12 V AC
or 3 ot . " - 4 rod.

3.3.24 Where the terminal block is not supplied with the luminaire, the packaging shall
contain the following wording:

"Terminal block not included. Installation must be performed by a qualified person."

3.3.25 Luminaire manufacturers shall provide information about the protection for on-site
mains wiring for luminaires employing light sources that emit UV on the mains wiring
insulation. The information shall contain the substance of the following:

"For installation, the use of additional UV resistant sleeves is required for on-site mains
supply cables which are not UV resistant (in particular some halogen-free low smoke
cable)."

NOTE It is not expected that light sources for general lighting other than fluorescent, metal halide, high pressure
mercury lamps will emit level of UV that could damage the insulation of the cables.
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3.3.26 For fixed wall mounted and portable wall mounted luminaires using an external
flexible cable or cord longer than 30 cm, the manufacturer’s instructions shall include the
substance of the following wording: "To reduce the risk of strangulation the flexible wiring
connected to this luminaire shall be effectively fixed to the wall if the wiring is within arm's

reach".

3.4 Test of marking

Compliance with the requirements of 3.2 and 3.3 is checked by inspection and by the
following test:

The durability of the marking is checked by trying to remove it by rubbing lightly for 15 s with

a piece
soaked
been co

After th
they sha

NOTE T
0,1 % by
approxim

Of CIotiT Soaked WitiT water arnd, after arying, for a farthier 155 With a plece
with petroleum spirit and by inspection after the tests detailed in Sectioh
mpleted.

b test, the marking shall be legible, marking labels shall not be easily removg
/I show no curling.

he petroleum spirit used typically consists of a solvent hexane with a gontent of aromatics of
volume, a value of 29 % for kauri-butanol, an initial boiling-point of approximately 65 °C, a dn
tely 69 °C and a density of approximately 0,68 g/cm?.

of cloth
{2 have

ble and

maximum
ly-point of
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SECTION 4: CONSTRUCTION

4.1 General

This section specifies general constructional requirements for luminaires. See also Annex L.

4.2 Replaceable components

Luminaires incorporating components or parts intended to be replaceable shall be so
designed that there is sufficient space to permit replacement of such components or parts
without difficulty and without impairing safety.

NOTE Sgaled-in components and riveted parts are not replaceable components.
4.3 Wireways

Wireways shall be smooth and free from sharp edges, burrs, flashes and the like, whi¢h might
cause gbrasion of the insulation of the wiring. Parts such as metal{set screws shall not
protrude into wireways.

Complignce is checked by inspection and, if necessary, by dismantling and reassemhbling the
luminaire.

4.4 Lampholders

4.4.1 The requirements for electrical safety of integral lampholders shall be those applicable
to the Iyminaire as a whole with the lampholder and lamp in fully assembled position, as for
normal yise.

In addifion, integral lampholders shall, . When mounted in the luminaire, comply With the
requirernents concerning safety during.insertion of the lamp as specified in the appropriate
lampholder standard.

4.4.2 (Connection of wiring to_integral lampholder contacts may be made by any|method
giving reliable electrical contact over the service life of the lampholder.

4.4.3 Uuminaires for tubular fluorescent lamps designed for end-to-end mounting shall be so
designefd that the lamp-may be changed in the middle luminaire of a row without adjusfing any
other luminaire. ln.multi-lamp luminaires for tubular fluorescent lamps, the changing of any
one lamlp shall not'impair the security of the other lamps.

Complignce with the requirements of 4.4.1 to 4.4.3 is checked by inspection.

4.4.4 Lampholders which are put into position by the user shall be capable of easy and
correct positioning.

The distance between the pair of fixed lampholders for a fluorescent lamp intended to be set
in a fixed position shall comply with the relevant standard sheet of IEC 60061-2 or
(if IEC 60061-2 does not apply), the lampholder manufacturer's mounting instructions.
Lampholders for tungsten filament lamps and lampholders for single-capped fluorescent
lamps shall be adequately fixed to the body of the luminaire. The fixing device of lampholders
shall have adequate mechanical strength so as to withstand such rough handling as may be
expected in normal use. These requirements apply both to lampholders put in position by the
user and to lampholders put in position by the luminaire manufacturer.

Compliance is checked by inspection, measuring and, if applicable, by the following
mechanical tests.
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i)

ii)

Lampholders for a fluorescent lamp, with a test-cap in position, are subjected, for 1 min, to
a pressure applied to the centre of the cap in the direction of its axis of:

— 15 N for G5 lampholders;
— 30 N for G13 lampholders;

— 30 N for lampholders for single-capped fluorescent lamps (G23, G10q, GR8 etc.).
Values for other lampholders are under consideration.

NOTE For these tests, caps from standardized lamps can be used as the test caps.

After the test, the distance between the holders shall comply with the relevant standard
sheet of IEC 60061-2 and the lampholder shall show no damage. The test-cap for this test
shall comply with the following standard sheets in IEC 60061-3:

7001—‘471, for-G5tamphofders,
7006-60C for G13 lampholders,

test{caps for other lampholders are under consideration.

Aftef the test on lampholders for single-capped fluorescent lamps, the/lampholder shall
not |\have moved from its position and the fixing device shall ,show no pefmanent
deformation, so that the lamp, when reinserted, will come in its inteénded position.

Moupnting brackets for Edison screw or bayonet-capped lampholders are subjécted to
testing for 1 min, to the following bending moments:

for BE14 and B15 lampholders 1,2 Nm;
for 26, E27 and B22 lampholders 2,0 Nm;
for B39 and E40 lampholders 4,0 Nm:

After the test, the lampholder shall not have moved from its position and the fixing device
shall show no permanent deformation, so that the lamp, when reinserted, shall be in its
intended position.

4.4.5 For luminaires with ignitors, the. peak pulse voltage occurring across confacts in
lampholders which are part of the pulse*voltage circuit shall not be greater than tHe pulse
voltage [marked on the lampholder or,-in the absence of such marking, shall not be|greater

than:

— for 250 V rated lampholders 2,5 kV;
— for §00 V rated ES lampholders 4 kV;
— for 750 V rated ES gampholders 5 kV.

Complignce is checked by measurement of the voltage occurring across the lampholder

contactg during the pulse test of 10.2.2 for luminaires with ignitors.

4.4.6 Forluminaires with ignitors incorporating Edison screw lampholders, the centre|contact

of the Igmpholder shall be connected to the lead which supplies the pulse voltage.

Compliance is checked by inspection.

4.4.7 The insulating parts of lampholders and plugs incorporated in rough service luminaires
shall be of a material resistant to tracking.

Compliance is checked by the test of 13.4.

4.4.8 Lamp connectors shall comply with all the requirements for lamp holders other than
those related to retaining the lamp in position. Means for retaining the lamp shall be provided
by other parts of the luminaire.

Compliance is checked by inspection and test as required by 4.4.1 to 4.4.7.
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NOTE The difference between lamp connectors and lampholders is clearly identified on the relevant data sheets
of IEC 60061 (all parts).

4.4.9 Caps or bases originally developed for single-capped ELV lamps shall not be used in
luminaires intended for use with general purpose tungsten halogen lamps with rated voltages
higher than 50 V.

NOTE Examples of such ELV fits are: G4, GU4, GY4, GX5.3, GU5.3, G6.35, GY6.35, GU7 and G53.

Luminaires intended for use with GU10 lamps only (with aluminized reflector) shall be
provided with GU10 lampholders only.

Compliance is checked by inspection.

4.4.10 [The use of a light source or light sources, designed to be connected by a lampholder
or conngctor according to IEC 60061 (all parts), but used without the relevant lamphjolder or
connectpor and with the electrical connections made in another way (e.gw with the wire
soldered directly to the pins), is not allowed.

Complignce is checked by inspection.

4.5 Starterholders

Starterholders in luminaires other than class Il shall accept starters which comply with
IEC 601|55.

Class ll|{luminaires may require starters of class Il censtruction.

For clasgs Il luminaires where the starter can bétouched with the standard test finger when the
luminaire is fully assembled for use or open for the replacement of lamps or starters, the
starterhplder shall be one accepting onlystarters complying with the requirements for|starters
for class Il luminaires given in IEC 60155.

Complignce is checked by inspection.

4.6 T[rminal blocks

If luminaires are provided with connecting leads (tails) requiring a separate terminal block for
the conpection to the\ fixed wiring, adequate space for this terminal block shall be provided
within the lumindjre, or within a box delivered with the Iuminaire, or specified| by the
manufagturer.

This redquitement applies to terminal blocks for connecting leads (tails) with conductor jnominal

. . 2
cross-sectional areas not nvr\nnr'lmg ')’R mm

Compliance is checked by measurement and by an installation test, using one terminal block
for each two conductors to be connected together, as shown in Figure 2, and fixed wiring
having a length of approximately 80 mm. The dimensions of the terminal blocks are those
specified by the manufacturer or, in the absence of such a specification, 10 mm x 20 mm x
25 mm.

Unsecured terminal blocks are permitted when they are designed and insulated such that
creepage distances and clearances in accordance with Section 11 are always maintained for
any position of the terminal block, and that damage to internal wiring is prevented.
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4.7 Terminals and supply connections

4.7.1 In portable luminaires of class | and Il and in fixed luminaires of class | and Il that are
frequently adjusted, adequate precautions shall be taken to prevent metal parts from
becoming live due to a detached wire or screw. This requirement applies to all terminals
(including supply terminals).

NOTE The requirement can be met by securing the wires adjacent to their entry to the terminals, by suitable
dimensioning of the enclosure for the terminals, by the use of an enclosure of insulating material or by the
provision of an insulating lining in the enclosure.

Examples of methods deemed efficient to prevent a wire from becoming detached are:

a) wires are retained by a cord anchorage adjacent to the terminals;

b) conduftor is clamped by a spring type screwless terminal;

c) the wife conductor is anchored before soldering;

d) wires pre twisted together in a reliable manner;

e) wires pre fastened together by insulation tape, sleeves, or the like;

f) the wire conductor is inserted into a hole in a printed board, bent and soldereds~the hole having al diameter
slightly greater than the conductor;

g) the wife conductor is securely wrapped around the terminal by means of a special tool (seeFigure 19);

h) the wife conductor is crimped to the terminal by means of a special tool (see Figure 19).

The methpds a) to h) apply to internal wiring and the methods a) and b)o rewireable external flexible corgs.

Complignce is checked by inspection and based upon the assumption that only one cqnductor
can becpme detached at the same time.

4.7.2 Supply terminals shall be located or shielded in such a way that, if a wire of a §tranded
conductor escapes from a terminal when the‘conductors are fitted, there is no risk of| contact
between live parts and metal parts which.can be touched with the standard test finger when
the lumijnaire is fully assembled for use or open for the replacement of replaceable light
sources|or starters.

Complignce is checked by inspection and by the following test.

An 8 min length of insuyfation is removed from the end of a flexible conductor haying the
largest gross-sectionalrarea specified in Section 5. One wire of the stranded conductor is left
free and the remainder are fully inserted and clamped in the terminal. The free wirelis bent,
without |tearing the Ninsulation back, in every possible direction, but without making sharp
bends around barriers.

The fre¢ wire“of a conductor connected to a live terminal shall not touch any metal payt which
is accegsible or connected to an accessible metal part, and the free wire of a canductor
connected to an earthing terminal shall not touch any live part.

This test does not apply to lampholders which have been separately approved in accordance
with an appropriate IEC standard and to terminals of components where the construction
method justifies a shorter length of free wire.

4.7.3 Terminals for supply cords, shall be suitable for connection to be made by means of
screws, nuts or equally effective devices.

Connecting leads (tails) shall comply with the requirements of Clause 5.3.

NOTE 1 For luminaires designed to be connected by means of rigid (solid or stranded) conductors, screwless
terminals of the spring type are effective devices, including the earth connection. No requirements are specified at
present for using such terminals for the connection of supply cords.
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NOTE 2 For luminaires designed to be connected by means of a supply cord and having a rated current not
exceeding 3 A, soldered, welded, crimped and similar connections, including snap-on connectors, are effective
devices, including an earth connection. Other similar connections include screwless terminals, insulation piercing
or insulation displacement clamping terminals.

NOTE 3 For luminaires having a rated current exceeding 3 A, snap-on connectors are suitable if the connection

can also be made without making use of the receptacle, for example, by means of a screwed connection for which
a threaded hole is provided in the tab.

4.7.3.1 Welding method and material

The conductor shall be stranded or solid wire of copper materials. For thin wires, a ferrule
may be used.

The welfding method shall be spot welding only.

NOTE Other methods of welding are under consideration.

Welding of wire and plate is allowed, but welding of wires together is not allowed.
Welded|connections are used in Type Z attachments only.
Welded|connections shall withstand the mechanical, electrical and heat test in normal use.

Complignce is checked by inspection and by the following tests.

a) Mechanical test

Apply the test of 15.6.2.

If the wire is fixed by a cord anchorage, the miéchanical test is not applicable.
b) Electrical test

Apply the tests of 15.6.3.
c) Heat test

Apply the tests of 15.6.3.2.3 and~15.6.3.2.4.

4.7.4 Terminals, other than these for supply connection, which are not covered by geparate
standard@ls for components, shall comply with the requirements of Sections 14 and 15.

Termindls of lampholders, switches and similar parts used for multiple connection of|internal
wiring g$hall have_‘dimensions adequate for the purpose and shall not be used|for the
connectjon of extefnal wiring.

Complignce\is checked by inspection and by the tests of Sections 14 and 15.

4.7.5 |If the external wiring or supply cord is unsuitable for the temperatures reached inside
the luminaire, either a connection shall be provided at the point of entry of the external wiring
into the luminaire for the use of heat-resistant wiring after this point, or heat-resisting parts
shall be supplied with the luminaire to cover the part of the wiring placed inside it, which
exceeds the wiring temperature limit.

Compliance is checked by inspection.

4.7.6 |If during the installation or maintenance of a luminaire, electrical connections are made
by a multi-pole plug and socket, unsafe connections shall be prevented.

Compliance is checked by inspection and by trying to make unsafe connections, for example
by shifting the plug positions. The force applied to the plug during compliance checks shall
take into account forces up to 30 N in any direction.
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4.8 Switches

Switches shall be adequately rated and so fixed that they are secured against rotation and
cannot be removed by hand.

Switches in flexible cables or cords and switched lampholders shall not be used in luminaires
which are other than ordinary, unless the degree of protection against dust, solid objects or
moisture of the switch is in accordance with the classification of the luminaire.

For luminaires intended for use on a polarized supply and where the luminaire has a single-
pole on/off switch, the switch shall be wired into the live side of the supply or the side other
than that identified as the neutral side.

Electronic switches, when incorporated in or supplied with the luminaire, shall comply with the
requirerments of IEC 61058-1.

Complignce is checked by inspection.

4.9

nsulating linings and sleeves

4.9.1 Ipsulating linings and sleeves shall be so designed thatithey are reliably retgined in
positionjwhen switches, lampholders, terminals, wires or similatr parts have been mourjted.

NOTE Sglf-hardening resins, such as epoxy resins, can be used to fix linings.

Complignce is checked by inspection and by manualtest.

4.9.2 Ipsulated linings, sleeves and similar parts’ shall have adequate mechanical, glectrical
and thermal strength.

Complignce is checked by inspection, by manual test and by the electric strength test in
accordance with Section 10. The thermal properties of wire and sleeve are checked in
accordance with Section 12. Heat'resistant sleeves used as covering for wires attaining a
temperdture exceeding the values given in Table 12.2 of Section 12 shall comply With the
requirements of IEC 60684 (all-parts), taking into account the temperature measured on the
wire in question. The sleeve. shall be resistant to a temperature exceeding the temperature
measured on the wire by(20 °C or withstand the following test.

a) Thrde test specimens of the sleeve, about 15 cm in length, are subjected to the humidity
test|of 9.3 and-'subsequently to the insulation resistance and electric strength tests
accqrding to_Section 10. A suitable uninsulated copper conductor or metal rod is| passed
throligh the specimens, and the outside is covered by a metal foil in such a way| that no
flashover—at the ends of the samples can occur. The measurement of the insulation
resigtance and the electric strength test is then made between the copper conductbr/metal
rod and the metal foil.

b) After the copper conductors/metal rods and metal foils have been removed, the specimens
are placed in a heating cabinet for 240 h at a temperature of T + 20 °C, T being the
measured temperature of the wire.

c) The specimens are allowed to cool to room temperature and are then prepared as
indicated in item a) above.

Measurement of the insulation resistance and electric strength is then made between the
copper conductor/metal rod and the metal foil.

Compliance is checked by the insulation resistance values and test voltages specified in
Tables 10.1 and 10.2 in Section 10.
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4.10 Double and reinforced insulation
4.10.1 For metal encased class |l luminaires, contact between:

— mounting surfaces and parts with basic insulation only,
— accessible metal parts and basic insulation,

shall be effectively prevented.

NOTE 1 This does not exclude the use of bare conductors if adequate protection is provided.

This wiring includes internal and external wiring of the luminaire, and fixed wiring of the
installatian

Class ll| fixed luminaires shall be so designed that the required degree of protection|against
electric [shock is not impaired as a result of the installation of the luminaire, for example by
contact with metal conduits or metal sheaths of cables.

Capacitprs shall not be connected between live parts and the body of metal encased|class Il
luminaires, with the exception of interference suppression capacitors and switches meeting
the reqyirements of 4.8.

NOTE 2 |Contact between accessible metal parts and the basic insulation of internal wiring can be preyented by
sleeves of similar parts which comply with the requirements for supplementary insulation.

Complignce is checked by inspection.

4.10.2 |Any assembly gap with a width greater than 0,3 mm in supplementary insulation shall
not be doincidental with any such gap in basic.insulation, nor shall any such gap in rejnforced
insulatign give straight access to live parts.

Openings larger than 0,3 mm in double or in reinforced insulation shall be designed| so that
live parts cannot be touched with the conical pin of test probe 13 shown in Figdyre 9 of
IEC 61032:1997.

NOTE I order to ensure effective forced ventilation or water draining in luminaires, it can be necessary to
provide openings in the double er.reinforced insulation.

In addifion, complian¢e) shall be ensured with the required degree of protection |against
electric shock in accordance with the IP classification of the luminaire.

Complignce is\>ehecked by inspection and measurement using the relevant probe(s) in
accordance(with the required degree of protection against electric shock.

4.10.3 Parts of class IT luminaires which serve as supplementary insulation or reinforced
insulation, shall either:

— be fixed so that they cannot be removed without being seriously damaged; or
— be unable to be replaced in an incorrect position.

Where sleeving is used as supplementary insulation on internal wiring, and where insulated
linings are used in lampholders as supplementary insulation on external or internal wiring, the
sleeving and lining shall be retained in position by positive means.

A sleeve is considered to be fixed by positive means if it can only be removed by breaking or
cutting or if it is clamped at both ends or its movement on internal wiring is restricted by
neighbouring components. A lining is considered to be fixed by positive means if it can only
be removed by breaking or cutting or by dismantling the lampholder.
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Parts, such as a tube of insulating material provided with a shoulder and used as a liner
inside the nipple of a lampholder, are considered to provide supplementary insulation on
external or internal wiring if they can be removed only by dismantling the lampholder.

Compliance is checked by inspection and by manual test.

Lining metal enclosures with a coating of lacquer or with any other material in the form of a
coating which can be easily removed by scraping is not considered to meet this requirement.

4.10.4 Protective impedance device

Parts separated by insulation (e.g where basic, supplementary or double or reinforced
insulatign is required), may be bridged (conductive bridge) by resistors. For bagic and
supplenjentary insulation, they may consist of one single resistor. For double or)rejnforced
insulatign, they shall consist of at least two separate resistors connected imseries of the
same rdted resistance, each one rated for the total working voltage so thatitheir impedance
is unlikgly to change significantly during the individual lifetime of the luminadiré.

They shfall comply with the requirements of test (a) in 14.2 of IEC 60065:2014.

Parts sg¢parated by insulation (e.g where basic, supplementary or double or reinforced is

required), may be bridged by a number of Y capacitors in serigs according to Table 4.6.
Y1, Y2 and Y4 capacitors shall comply with the relevantrequirements of IEC 60384-14.

Table 4.6 — Overview of required Y capacitors

AC mains voltage | Impulse withstand | Bridged insulation Capacitor type |Required number of
RMS? category capacitors
Us< 150V I BorS Y4 1
U<150V 1l BorS Y2 1
Us< 150V I BorS Y1 1
U<150V 1l DorR Y4 2
U< 150V Il DorR Y2 2
Us< 150V I DorR Y1 1
150V <U <300V I BorS Y2 1
150[V < U < 300V I BorsS Y1 1
150V < U £300'V I DorR Y2 2
150|V = . 300 V I DorR Y1 1
3000/ =77 <500V 1l BorS Y2 1
300V<U<500V I BorsS Y1 1
300V<U<500V I DorR Y2 2
300V<U<500V I DorR Y1 1
2 |In the case of capacitors connected between active parts of circuits insulated from the mains and
accessible parts, the voltage to be considered is the voltage indicated in Table X.1.
Key
B = Basic insulation
S = Supplementary insulation
R = Reinforced insulation
D = Double insulation
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4.11 Electrical connections and current-carrying parts

4.11.1 Electrical connections shall be so designed that contact pressure is not transmitted
through insulating material other than ceramic, pure mica or other material with characteristics
which are at least equivalent, unless there is sufficient resilience in the metallic parts to
compensate for any possible shrinkage of the insulating material.

Compliance is checked by inspection.

4.11.2 Self-tapping screws shall not be used for the connection of current-carrying parts,
unless they clamp these parts directly in contact with each other, and are provided with a
suitable means of locking.

Thread-cutting screws and self-tapping screws shall not be used for the interconnection of
current-carrying parts of metal which is soft or liable to creep, such as zinc or aluminium.

Self-tapping screws may be used to provide protective earthing continuity, if if is not
necessgry to disturb the connection in normal use.

Complignce is checked by inspection.

NOTE Sge Figure 22 for some examples of screws.

4.11.3 [Screws and rivets which serve as electrical as well as mechanical connections shall
be lock¢d against loosening. Spring washers may provide satisfactory locking. For rivets, a
non-cirdular shank or an appropriate notch may be sufficient.

Sealing| compound which softens on heating(provides satisfactory locking only for screw
connectjons not subject to torsion in normal use.

Complignce is checked by inspection and manual test.

4.11.4 [Current-carrying parts shdll be of copper, an alloy containing at least 50 % cofpper, or
a materfal having at least equivalent characteristics.

NOTE AJuminium conductors~can be accepted as having at least equivalent characteristics subjg¢ct to an
assessmgnt of suitability being.made in each individual case.

This requirement dees not apply to screws which do not essentially carry current, puch as
terminal screws,

Currenticarrying parts shall be resistant to, or adequately protected against, corrosion

Copper and copper alloys containing at least 50 % copper are considered to meet this
requirement.

Compliance is checked by inspection and, if necessary, by chemical analysis.

4.11.5 Current-carrying parts shall not be in direct contact with the mounting surface or
wood.

Compliance is checked by inspection.

4.11.6 Electro-mechanical contact systems shall withstand the electrical stresses occurring
in normal use.

Compliance is checked by subjecting the electro-mechanical contact systems to 100
operations at a speed which corresponds to practical usage (an operation is either making or
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breaking the contact). The test is made with alternating current at rated voltage, and the test
current shall be 1,25 times the rated current of the electrical contact system. The power factor
of the load shall be approximately 0,6, unless a different rated current is marked for resistive
loads, in which case the load power factor shall be unity.

Where a luminaire is marked for both resistive and inductive loads, it shall be subjected to
tests at power factors of both unity and 0,6.

Before and after the tests, the electro-mechanical contact systems shall be loaded with
1,6 times the rated current, and the voltage drop across each contact shall not exceed 50 mV.

Following completion of these tests, the electro-mechanical contact system shall withstand an
electric |strength test made in accordance with Clause 10.2.

After the test, the samples shall show:

— no wear impairing their further use;
— no deterioration of enclosures or barriers;

— no lposening of electrical or mechanical connections.

For electro-mechanical contact systems, the mechanical (dest of 4.14.3 is carfied out
simultanpeously with this electrical test.

4.12 Sicrews and connections (mechanical) and glands

4.12.1 [Screws and mechanical connections, the failure of which might cause the lumjnaire to
become|unsafe, shall withstand the mechanical stresses occurring in normal use.

Screws |shall not be made of a material which'is soft or liable to creep.

NOTE Ekamples are zinc, some grades of aluminium and several thermoplastics.

Screws |which are operated for . maintenance purposes shall not be of insulating mxterial if
their reglacement by a metal sérew could impair supplementary or reinforced insulation.

Screws [used to provide pprotective earthing continuity, for example fixing screws for [ballasts
and othpr components] shall comply with the requirement in the first paragraph of 4]12.1 as
far as the ballast s\ concerned, as at least one screw retaining the ballast will |have a
mechanjcal and eléctrical function.

Changing the screw retaining the ballast is not considered to be maintenance.

Screws of imsutatingmatertatused—imcord—anchorages cambe—accepted—earing—irectly on
the cable or cord, as replacement of such screws is not regarded as maintenance.

Compliance is checked by inspection, and screws and nuts transmitting contact pressure or
which are likely to be tightened by the user shall be tightened and loosened five times.
Screws and nuts of insulating material shall be removed completely during each operation of
loosening of the screws. During the test, no damage impairing the further use of the fixing or
screwed connection shall occur. After the test, it shall still be possible to introduce the screw
or nut made of insulation material in the intended manner.

The test is made by means of a suitable test screwdriver or spanner, applying a torque as
specified in Table 4.1, except that for screws of insulating material used in cord anchorage
and bearing directly on the cable or cord, the torque is 0,5 Nm.
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Table 4.1 — Torque tests on screws

Nominal outer thread diameter of Torque
screw Nm
mm 1 2 3
Up to and including 2,8 0,20 0,40 0,40
Over 2,8 up to and including 3,0 0,25 0,50 0,50
Over 3,0 up to and including 3,2 0,30 0,60 0,50
Over 3,2 up to and including 3,6 0,40 0,80 0,60
Over 3,6 up to and including 4,1 0,70 1,20 0,60
Qrer4+tp-toand-netueing—4-F 6;86 486 6,96
Qver 4,7 up to and including 5,3 0,80 2,00 1,00
Qver 5,3 up to and including 6,0 — 2,50 1,25
Qver 6,0 up to and including 8,0 - 8,00 4,00
Over 8,0 up to and including 10,0 - 17,00 8,50
Over 10,0 up to and including 12,0 - 29,00 14,50
Qver 12,0 up to and including 14,0 - 48,00 24,00
Over 14,0 up to and including 16,0 - 114,00 57,00
The shgpe of the blade of the screwdriver shall suit theshead of the screw to be test

screws shall not be tightened in jerks. Damage to covers is neglected.

Column
protrudd

Column

— othefr metal screws and nuts;

— screws of insulating material

1 of Table 4.1 applies to metal screws without heads if the tightened screw ¢
from the hole;

2 applies to:

aving a hexagonal head with the dimensions across flats exceeding the overa
iameter;

aving a cylindrical head and a key socket with a cross-corner dimension ex
he overall thread diameter;

aving a~head with a slot or cross slots, the length of which exceeds 1,5 ti
verall-thread diameter.

3applies to other screws of insulating material.

ed. The

oes not

| thread

ceeding

mes the

The values given in Table 4.1 for screws over 6,0 mm diameter apply to steel screws and the
like, which are used mainly in the mounting of the luminaire.

The values given in Table 4.1 for screws over 6,0 mm diameter do not apply to nipple threads
of lampholders, the requirements for which are specified in Clause 15 of IEC 60238:2016.

The requirements of 4.12.1 do not apply to metal nuts used as means of fixing for push-button
switches.

4.12.2 Screws transmitting contact pressure and screws which are operated when mounting
or connecting the luminaires and having a nominal diameter less than 3 mm shall screw into

metal.
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Screws or nuts which are operated when mounting the luminaire or replacing lamps include
screws or nuts for fixing covers, lids, etc. Connections for screwed conduits, screws for
mounting the luminaire to its mounting surface, hand-operated fixing screws or nuts of glass
covers and screwed lids are excluded.

Compliance is checked by inspection and for screws which are operated when mounting the
luminaire or when replacing the lamps, by the test described in 4.12.1.

4.12.3 Void.

4.12.4 Screwed and other fixed connections between different parts of luminaires shall be
made in_such a way that they do not work loose through such torsion. bending stresses,
vibratiof, etc., as may occur in normal use. Fixed arms and suspension tubes-shall be
securely attached.

NOTE Ekamples of means of preventing the loosening of connections are soldering, weldingy. lock nuts and set
screws.

Complignce is checked by inspection and by attempting to loosen locked connections with a
torque not exceeding:

— 2,5 Nm for thread size < M 10 or corresponding diameters;
— 5,0 Nm for thread sizes > M 10 or corresponding diameters)
For lampholders which are exposed to a rotary action~during lamp replacement, compliance
shall be checked by inspection and by attempting.to loosen locked screwed mec¢hanical
connectjons. The test is not applied to lampholders.retained in the luminaire by more than one
fixing means (e.g. two fixing screws). The test torque shall be applied for 1 min in a clockwise
and antl-clockwise direction with a torque not exceeding:

— 4,0 Nm for E40 lampholders;

— 2,0 Nm for E26, E27 and B22 lampholders;

— 1,2 Nm for E14 and B15 lampholders (except candle type);
— 0,5 Nm for E14 and B15 candle lampholders;

— 0,5 Nm for E10 lampholders.

For othér lampholderssexposed to a rotary action, a torque equal to two times the maximum

withdrawal torque as specified in the lampholder requirements of IEC 60061-2 shall be
applied ffor 1 min jinya‘clockwise and anti-clockwise direction, but with a minimum of 1,2 Nm.

For push-butten*switches, the means of fixing are subjected to a torque not exceeding| 0,8 Nm.

During flhe taet’ such-screwed-connections-shall notloosen-

4.12.5 Screwed glands shall comply with the following test.

Screwed glands shall be fitted with a cylindrical metal rod having a diameter equal to the
nearest whole number of millimetres below the internal diameter of the packing. The glands
shall then be tightened by means of a suitable spanner, the moment given in Table 4.2 being
applied to the spanner for 1 min.
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Table 4.2 — Torque tests on cable glands

Moment
Diameter of
test rod Metal cable glands Moulded plastic cable
glands
mm Nm
Nm
Upto7 4,00 2,5
Over 7 up to 14 6,25 3,25
Over 14 up to 20 7,50 5
Over 20 10 7,50

After the test, the luminaire and the glands shall show no damage.

4.13 Mechanical strength

4.13.1 |[Luminaires shall have adequate mechanical strength and be sd.constructed as to be
safe after such rough handling as may be expected in normal use.

Complignce is checked by applying blows to the sample by, means of the spring-gperated
impact |test apparatus specified in IEC 60068-2-75 or byy‘other suitable meang giving
equivalgnt results.

NOTE Epuivalent impact energies obtained by different methods\do'not necessarily give the same test rg¢sult.

The hammmer spring shall be such that the produet of the compression, in millimetres, |and the
force exXerted, in newtons, equals 1 000, thexéompression being approximately 20 mmm. The
spring ghall be adjustable so as to cause the hammer to strike with an impact energy and
spring compression as given in Table 4.3:
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Table 4.3 — Impact energy and spring compression

Impact energy Compression
J mm
Impact level
Fragile Other Fragile Other
parts parts parts parts
Level 1 (Low impact energy): applicable to luminaires that 0,2 0,35 13 17
are normally subjected to a low mechanical impact because
of their installation on a wall or on a ceiling @
Level 2 (medium impact energy): applicable to luminaires 0,35 0,50 17 20
where a higher mechanical strength is required because of
their mobility or because they are easily accessible in normal
use °
Level 3 (high impact energy): applicable to luminaires 0,5 0,70 20 24
where a higher mechanical strength is required because of
their installation without any additional protection or because
they are subject to frequent handling °©
Rough sdgrvice luminaires, handlamps, ground recessed Other testing methods as spetified in this
luminaires, air-handling luminaires, lighting chains, rope document and/or in the gpegific parts of
lights, lupinaires for emergency lighting and hand-held IEC 60598-2.
luminaires for use in clinical areas of hospitals (and health
care buildlings)
Lampholgers and other components are retested only insofar as they protrudé\beyond the projection of the outline
of the lurhinaire. The front of the lampholders is never retested since in normal operation, this part is cove¢red by
the lamp)
Fragile pprts are parts such as glass and translucent covers providing only protection against dust, solid pbjects,
moisture [and/or UV. Fixing/closing mechanisms are not regarded as/fragile parts.
Protectivg shields required on account of 4.21 are regarded as.fragile parts.
a8 Luminaires requiring Level 1 impact energy are: recéssed luminaires, fixed general purpose Iuminaires,
portable luminaires for wall mounting (for indoor use);‘and extra-low-voltage lighting systems.
b Luminaires requiring Level 2 impact energy are: portable floor and table luminaires for indoor use, ghoto and
film Iyminaires and aquarium luminaires.
¢ Luminaires requiring Level 3 impact energy-are: floodlights, road and street lighting luminaires, swimming-pool
luminpires, portable luminaires for outdoor.Use, portable luminaires for children, mains socket-outletlmounted
nightlfjghts and luminaires for stage lighting, television and film studios (outdoor and indoor).
NOTE 1 |The level of impacts has‘been described for testing purposes only and are not considered as |a product
rating.
NOTE 2 |The introductioh, of impact Levels 1, 2, 3 in this ninth edition of IEC 60598-1 does not reprgsent any
technical change to the,standard compared with the requirements of Table 4.3 given in the previous editiopn.
Translugent covers, neither providing protection against electric shock and/or UV, nor{forming
part of the protection against dust, solid objects, moisture and lamps, are not tested.
The sample IS mounted or supported as in normal use on a rigid wooden board, cable entries

being left open, knockouts opened, and cover-fixing and similar screws tightened with a
torque equal to two-thirds of that specified in Table 4.1.

Three blows shall be applied to the point which is likely to be the weakest, paying special
attention to insulating material enclosing live parts and to bushings of insulating material, if
any. Additional samples may be necessary to find the weakest point; in case of doubt, the test

shall be

repeated on a fresh sample to which three blows only are applied.

After the test, the sample shall show no damage, in particular:

a) live parts shall not have become accessible;

b) the effectiveness of insulating linings and barriers shall not have been impaired;

c) the sample shall continue to afford the degree of protection against ingress of dust, solid

obje

cts and moisture, in accordance with its classification;
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d) it shall be possible to remove and to replace external covers without these covers or their

insulating linings breaking.

Breakage of an enclosure is, however, allowed if its removal does not impair safety.

In case of doubt, supplementary insulation or reinforced insulation is subjected to an electric
strength test as specified in Section 10.

Damage to the finish, small dents which do not reduce creepage distances or clearances
below the value specified in Section 11, and small chips which do not adversely affect the
protection against electric shock, dust or moisture are neglected.

4.13.2 [Metal parts enclosing live parts shall have adequate mechanical strength.

Complignce is checked by the appropriate tests of 4.13.3 to 4.13.5.

4.13.3 |A straight unjointed test finger is used, with the same dimensions_as'the standard test
finger specified in IEC 60529. The finger is pressed against the surface-With a force of|30 N.

During tihe test, metal parts shall not touch live parts.

After the
meet the

4.13.4 [Rough service luminaires

~

est, covers shall not be excessively deformed and)the luminaire shall cortinue to
equirements of Section 11.

=

Rough gervice luminaires shall have protection.against ingress of solid objects and moisture

of at legst IP54.

Complignce is checked by inspection and\the appropriate test of 9.2.0.

Rough service luminaires shall have adequate mechanical strength and shall not pverturn
under clrcumstances that may be.expected during normal use. In addition, the fixation means
of the sfand to which the luminaire is connected shall have adequate mechanical strength.

Complignce is checked-by tests a) to d) below.

a)

b)

Fixed rough service luminaires and portable rough service luminaires (not hand-held)

Each of three~samples of the luminaire shall be subjected to three single impacts, gt points
likely to be-the weakest, on any surface normally exposed. The sample without famp (or
lamps)/is_mounted as in normal use on a rigid supporting surface.

The limpacts are produced by dropping a steel sphere 50 mm diameter weighingl0,51 kg
from a height H (1,3 m) as shown in Figure 21, to produce an impact energy of 6,5 Nm.

Each of the three samples of a luminaire intended for outdoor use shall additionally be
cooled to a temperature of =5 °C + 2 °C and maintained at that temperature for 3 h.

Whilst the samples are at this temperature, they shall be subjected to the impact test
specified above.

Hand-held luminaires

The luminaire is caused to fall four times from a height of 1 m onto a concrete floor. The
falls are made from four different horizontal starting positions, the luminaire being turned
through 90° around its axis between each fall. Lamps are removed, but protective glasses,
if any, are not removed for this test.

After the test of 4.13.4 a) or 4.13.4 b), the luminaire shall show no damage impairing
safety and its further use. The parts protecting the lamp against damage shall not have
loosened.
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NOTE These parts may have become deformed. Breakage of a protective glass or translucent cover is
ignored if the glass or cover is not the sole means of protecting the lamp against damage.

¢) Luminaires delivered with a stand

Any
The

lamp(s) are removed before the tests.
luminaire and stand shall not overturn at an angle of 6° from the vertical.

The luminaire shall withstand the impacts resulting from overturning four times from an
angle up to 15° from the vertical.

The fixation means of the stand shall withstand a force of four times the weight of the
luminaire in the most onerous direction.

If the luminaire overturns during the test on the plane inclined at an angle of 15° from the

verti
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4.13.6

not impq

Complid

with 1E(

details:

Height ¢
- 100

1= 5T

vourable of the overturned positions that may reasonably be expected in pract
inaires for temporary installations and suitable for mounting on a stand
luminaire shall withstand four impacts resulting from the following test.
lamp(s) are removed before the test.

luminaire is suspended by an aluminium rod along a concrete-oenbrick wall. Th
e rod is that of the stand as indicated for a possible stand in the mounting inst

luminaire is lifted until the rod is in the horizontal plane.anpd then allowed to fé

nst the wall.

- the test, there shall be no impairing of the safety.

Not used.

Plug-in independent controlgear and mains socket-outlet mounted luminair

bse undue strain on socket-outlets.

nce is checked by the following test) which is made in a tumbling barrel in acc
[ 60068-2-31:2008, 5.3 (free fall'repeated — procedure 2), according to the f

f the falls: 500 mm;

falls if the mass ofithe sample does not exceed 100 g;

- 50 fIIIs if the masscof-the sample is > 100 g and < 250 g;

- 25f

Socket-

NOTE T

Ils if the mass of the sample exceeds 250 g.

butlet mounted luminaires shall be equipped with the appropriate light source.

helnumber of falls is not that considered in the conformity criteria of IEC 60068-2-31:2008.

ce.

e length
ruction.

Il freely

es shall

prdance
bllowing

After the test, the sample shall continue to comply with the requirements of this document, but
need not be operative and any damage to the light source in the mains socket-outlet mounted
luminaires shall be ignored. Provided that the protection against electric shock is not affected,
small pieces which may have broken off the sample shall be ignored.

Distortion of pins and damage to the finish and small dents which do not reduce the creepage
distances or clearances below the values specified in Section 11 shall be ignored.

414 S

4141
safety.

uspensions, fixings and means of adjustment

Mechanical suspensions, fixings and connections shall have adequate factors of

Compliance is checked by the appropriate tests from the following.


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 64 - IEC 60598-1:2020 © |IEC 2020

Test A: The fixings of the luminaire to the installation mounting surface and the fixings of
other external parts held by the luminaire shall be securely kept in place. The following test is
applicable to:

— suspended, fixed luminaire or track-mounted luminaire (ceiling — wall) — tested with four
times the weight of the complete luminaire in addition to its weight;

— external parts fixed to the luminaire (e.qg. diffuser, glass, reflector, louvre) — tested with
four times the weight of the part being held, in addition to its weight. It is not necessary to
test all external parts if compliance with the requirement of 4.14.1 is obvious from
available information and by visual inspection for example parts fixed by several screws.

A constant, evenly distributed load equal to four times the weight either of the luminaire, or of
the releyant part, as applicable, shall be added to their fixings in the normal directiopn of the
load forla period of 1 h. There shall be no appreciable deformation of the compohenis of the
suspengion and fixing system at the end of this period. Where alternative means’of fixing or
suspengion are provided, each shall be tested separately.

Test B: |For rigid suspension luminaires: A torque of 2,5 Nm is applied.X0)the luminaines for a
period df 1 min, first in a clockwise and then in an anticlockwise direction. For this test, it shall
not be gossible to rotate the luminaire relative to the fixed part by (more than one revojution in
either direction.

Test C: |For rigid suspension brackets: Details of the test for rigid suspension brackets are as
follows.

a) For heavy-duty brackets (for example workshop brackets), a force of 40 N shall be|applied
for | min, in various directions at the free end, with the bracket arm fixed as in norinal use.
The |bending moment resulting from this test\shall be not less than 2,5 Nm. When|the test
force has been removed, the bracket arm\shall not be permanently displaced or deformed
so ap to endanger safety.

b) For [ight-duty brackets (for example domestic brackets), a similar test to item a) jshall be
applied for 1 min, but with a force*ef 10 N, and the bending moment resulting from {this test
shall be not less than 1,0 Nm.,

Test D:|For track-mounted luminaires: The mass of the luminaire shall not exceed the value,
recommlended by the track\manufacturer, of the maximum loading for which the Iyminaire
suspengion devices are suijtable.

Test E: [For clip-mounted luminaires: A pull is applied to the cable without jerk for 1 mjn in the
most urifavouraple_direction in normal use. During the test, the clip is mounted on dtandard
test "shelves" made of ordinary window glass, one with a nominal thickness of 10 mm and one
with thel makimum thickness onto which the clip can be mounted. For this test, the thickness
of the testsshelf is increased by multiples of 10 mm. The clip shall not fall off the glass at a
pull of 20-N-

Clip-mounted luminaires shall, in addition, be tested on the metal rod having a polished
chromium plated finish and a nominal diameter of 20 mm. The luminaire shall not rotate under
its own weight and shall not fall off the rod when a pull of 20 N is applied on the cable. The
test on a polished metal rod is not applied to luminaires marked "not suitable for mounting on
tubular material”.

NOTE 1 The increase in the thickness of the test sheet, by 10 mm steps for the maximum thickness limits the
possibility of forcing the clip onto the test shelf.

NOTE 2 The test shelf for a maximum thickness test can comprise layers of glass and wood, provided that the
surfaces that are gripped by the clip of the luminaire are of glass.
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Provided guidance and/or means is given by the manufacturer for the safe installation and use
of a fixed luminaire or independent controlgear without fixing devices (holes, brackets, etc),
(see 3.3), this equipment can be regarded as complying with the requirements of this

docume

nt.

It is not the intention of 4.14.1 to check the mechanical strength of the installation mounting

surface.

Any damage to the mounting surface is not a failure.

4.14.2 The mass of the luminaire suspended by flexible cables or cords shall not exceed
5 kg per flexible cable or cord. The total nominal cross-sectional area of the conductors of
flexible cables or cords suspending pendants shall be such that the stress in the conductors
does not exceed 15 N/mm2. When more than one flexible cable or cord is used, the mounting

instructi
cord an

For the

When t
flexible
as to pr

EXAMPLH

For the

bons shall staie all necessary information o prevent any overloading of any.
1 ensure the even distribution of the load.

calculation of the stress, only the conductors are considered.

ne mass of the luminaire suspended by flexible cables or cords” exceeds §
cable or cord, the design of the luminaire or of the flexible cable’ or cord shall
bvent any tension being applied to the conductors.

A cable which incorporates suitable load-carrying cores.

semi-luminaires intended for connection to Edisen,screw or bayonet lamphold

mass and effective bending moment shall not exceed €he“maximum value given in Ta

The ber
semi-luf
plunger

Complid

ding moment is relative to the point of contact, in the fully inserted position
ninaire contact(s) with the centre contact-0f an Edison screw lampholder
5 of a bayonet lampholder.

Table 4.4 — Test'on semi-luminaires

Luminaires
Lampholders Maximum mass | Maximum bending
moment
E14 and B15 1,8 kg 0,9 Nm
E27vand B22 2,0 kg 1,8 Nm

NOIE These values are lower than those to which a
lampholder would normally be tested to provide a safety margin.

nce\is checked by inspection, by measurements and by calculation.

able or

kg per
be such

ers, the
ble 4.4.
, of the

or the

4.14.3

Requirements for adjusting devices are given below.

a) Adjusting devices and means of adjustment, for example joints, hoisting devices, adjusting
brackets or telescopic tubes, shall be so constructed that cords or cables are not pressed,
clamped, damaged or twisted along the longitudinal axis by more than 360° during
operation.

If a luminaire has more than one joint the 360° limit applies to each joint if they are not too
close together. Each case needs to be judged on its own merits.

Compliance is checked by the following test and inspection:

The adjusting device, equipped with the appropriate cable or cord shall be operated in
accordance with Table 4.5. A cycle of operation is a movement from one extreme of the
range to the other and back to the starting position. The rate of movement shall not cause
the device to heat appreciably and shall not exceed 600 cycles per hour.
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For electromechanical contact systems, this test is conducted simultaneously with the
electrical connection test of 4.11.6.

During the test the values according to Table 5.2 shall not be exceeded.

After the test, not more than 50 % of the strands in a conductor shall be broken nor shall
there be any serious damage to the insulation, if any, of the flexible cord. The cord or
cable shall be subjected to, and shall satisfy, the insulation resistance and high-voltage
tests specified in Section 10.

Ball-joints and the like, where the clamping means can be adjusted, are tested with the
joints only lightly clamped to avoid excessive friction. If necessary, the clamping areas are
readjusted during the test.

For adjusting devices that consist of a flexible tube, the range of adjustment for this test is
norlIa//y 135° in both directions from the vertical. However, where this adjustmen}f cannot
be achieved without using unreasonable force, the flexible tube is bent ©nly to the
positions where it will remain by itself.

Lumjnaires with a means of adjustment intended to be installed within_arm’s reagh, shall
allow the operation of its intended function without impairing the stability of the I[yminaire
or gausing deformation of any part of the construction, nor_‘cause injury [due to
temperatures above those specified in Table 12.1.

Conipliance is checked by manipulating or handling the Juminaire, by the mpans of
adjustment as expected to represent normal use and by measurement of the temperatures
durimg the test of 12.4.

For luminaires intended to be mounted within arm’s<feach, the space surrounding any
meaps of adjustment, except the light beam apertufe,vup to 5 cm away from the means of
adjuptment in any direction, shall comply with the' temperature limits for the mieans of
adjuptment, as specified in Table 12.1. The same temperature limits apply alsq to any
meaps of adjustment which are lit after the pasitioning of the luminaire light beam aperture.

Conipliance is checked by positioning, the Iluminaire light beam aperture lJand by
meajsurement of the temperatures duringthe test of 12.4.

Table 4.5 <Test on adjusting devices

Type-of'luminaire Number of cycles
of operation

Luminaires intended‘to be frequently adjusted, 1 500
for example drawing board luminaires

Luminaires intended to be occasionally adjusted, 150
for example shop-window spotlights

Settable luminaires 45

4.14.4 (Cords or cables passing through telescopic tubes shall not be fixed to the ou1|er tube.
Means shall be provided for avoiding strain on the conductors at the terminals.

Compliance is checked by inspection.

4.14.5 Guide pulleys for flexible cords shall be dimensioned to prevent damage to the cords
by excessive bending. Grooves in the pulleys shall be well rounded, the diameter of the pulley
at the bottom of the groove being at least three times the diameter of the cord. With the
exception of SELV or PELV supplied luminaires, accessible metal pulleys shall be connected
to a protective earth.

Compliance is checked by inspection.

4.14.6 Plug-in independent controlgear and mains socket-outlet mounted luminaire shall not
impose undue strain on socket-outlets.
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Compliance is checked by the following test. The plug-in independent controlgear or mains
socket-outlet mounted luminaire is inserted, as in normal use, into a fixed socket-outlet
pivoted about a horizontal axis through the centre lines of the contact tubes at a distance of
8 mm behind the engagement face of the socket-outlet. During this test, the plug-in
independent controlgear shall be provided with 1 m of the cable supplying the luminaire in
question or a cable specified by the manufacturer. The cable shall be free hanging during the
test.

The additional torque which has to be applied to the socket-outlet to maintain the engagement
face in the vertical plane shall not exceed 0,25 Nm.

For settable and adjustable mains socket-outlet mounted Iluminaires, the total torque
transmifted to the socket-outlet during adjustment shall not exceed 0,5 Nm.

The sogket-outlet used for the test shall have the earth contact (if any) removed unfess the
socket has shuttered pin receptacles that are uncovered by the action of inserting the earth

pin.

4.15 Flammable materials

4.15.1 [Covers, shades and similar parts not having an insulationfunction and which do not
withstand the 650 °C glow-wire test of 13.3.2 shall be adequately spaced from any| heated
part of the luminaire which could raise the material to its ignition temperature. These parts
made of flammable material shall have suitable fasteningsior supporting devices to fnaintain
this spaging.

The spdcing from heated parts mentioned above shall be at least 30 mm, unless the material
is protected by a screen spaced at least 3 miY from the heated parts. This scre¢n shall
comply with the needle-flame test of 13.3.1, shall have no holes, and shall have a he|ght and
a length at least equal to the corresponding*dimensions of the heated parts. A screen is not
required in cases where the luminaire provides an effective barrier to burning drops.

NOTE The requirements of 4.15.1 are illustrated in Figure 4.

Materials which burn fiercely, such as celluloid, shall not be used.

The requirements of 4.15-4~do not apply to small parts such as wiring clips and resintbonded
paper parts used insidé the luminaire.

Spacing is not required from electronic circuits if, under abnormal conditions, the operating
current does not.exceed normal conditions current by more than 10 %.

Spacing is{not required from parts of luminaires incorporating a temperature sensing control
which provides protection againstoverheating of the covers, shades or simifar parts.

The requirements of 4.15.1 do not apply to a transformer supplied within an enclosure of its
own, that is IP20 or higher, complying with the relevant part of IEC 61558 or with IEC 60989.

Compliance is checked by inspection, by measurement and by operating the luminaire in the
abnormal condition with a slowly and steadily increasing current through the windings of the
ballast or transformer, until the temperature sensing control operates. During and after this
test, covers, shades and similar parts shall not catch fire and accessible parts shall not
become live.

To check whether accessible parts have become live, a test in accordance with Annex A is
made.
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4.15.2 Luminaires made of thermoplastic materials shall withstand temperature rises due to
fault conditions in ballasts/transformers and electronic devices, so that no danger occurs
when mounted as in normal use.

This requirement shall be met by one of the following measures.

a) Constructive measures ensuring that:

— during failure conditions, the components are kept in place, for example by mechanical
temperature-independent supports;

— luminaire parts cannot be overheated in such a way that live parts can become
accessible.

Complignce is checked by inspection and/or the test of 12.7.1.

b) The| use of a temperature sensing control to limit the temperature |[of the
ballgst/transformer and electronic device fixation points and exposed parts.of'the Iyminaire
to a|safe value. The temperature sensing control may be either an auto:reset thermal cut-
out, |a manual-reset thermal cut-out, or a thermal link.

Complignce is checked by the test of 12.7.2.

c) The|thermoplastic materials used for the luminaires shall«be’ suitable for the maximum
surface temperature permitted by the use of thermally protected ballasts complyjng with
the lelevant controlgear standard.

Complignce shall be checked by the test of 12.7.2.

4.16 Luminaires for mounting on normally flammable surfaces

Luminaires classified as suitable for mounting on a normally flammable surface shalll comply
with one of the following requirements of 4¢16.1, 4.16.2 or 4.16.3.

NOTE 1 |Annex N gives guidance on when to*use the symbols and warnings.

The requirements of Clause 4.:16”7are not applicable to a transformer supplied wjthin an
enclosufe of its own, i.e. IP20_or higher complying with IEC 61558 (all parts). Forl shaver
transformers or shaver supply units incorporated in a luminaire and complyihg with
IEC 615958-2-5, the requirements of 4.16.1 apply. Electronic lamp controlgear and small
wound [devices that may be incorporated into these components are exempt flom the
requirements of Clause 4.16.

NOTE 2 | Examples of small wound devices are windings having ferrite or non-laminated cores, th¢se being
normally mounted-on a printed circuit board.

For lumjnaires incorporating lamp controlgear, compliance with this requirement shall be met
by spacing the famp controlgear from the mounting suriace in accordance with 4.16.1, or by
the use of thermal protection in accordance with 4.16.2, or by compliance with 4.16.3.

For luminaires that do not contain lamp controlgear, the requirements are met by compliance
with Section 12.

Because of their application, luminaires which are provided with an adaptor for mounting on a
track shall meet the requirements for direct mounting on normally flammable surfaces.

4.16.1 The lamp controlgear shall be spaced from the mounting surface by a minimum
distance of either:
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a) 10 mm, including the thickness of the luminaire case material when the spacing includes a
minimum of 3 mm air space between the outer surface of the luminaire case and the
mounting surface of the luminaire in the region of the lamp controlgear, and a minimum of
3 mm air space between the lamp controlgear case and the inner surface of the luminaire
case. If there is no controlgear case, the distance of 10 mm shall apply from the active

part,

for example windings of the lamp controlgear.

The luminaire case should be continuous in the projected area of the lamp controlgear to
prevent a direct path of less than 35 mm between an active part of the lamp controlgear

and
or

b) 35n

the mounting surface, otherwise the requirement of item b) applies.

NOTE

contr

In both

The spacing of 35 mm is primarily to take into account stirrup-mounted luminaires where
blgear to the mounting surface distance is often much greater than 10 mm.

instances, the luminaire shall be so designed that any necessary air s

automatically obtained when it is mounted as in normal use.

Complid

4.16.2
of the n
may be

nce is checked by inspection and by measurements.

The luminaire shall incorporate a temperature sensingccontrol to limit the tem
hounting surface of the luminaire to a safe value. This temperature sensing

controlgear in accordance with the relevant controlgear_standard.

The temperature sensing control may be either_a.self-resetting thermal cut-out, a

reset th
requireg

A tempd

ermal cut-out or a thermal link (a thermalcut-out which operates only once 3
replacement).

rature sensing control external to‘the lamp controlgear shall not be of the plug

or an ofherwise easily replaceable type’ It shall be kept in a fixed position with regar

ballast/t
Complig

The red
“class

temperdg
value e
any furt

ransformer.
nce is checked by inspection and by the test of 12.6.2.

uirements of 4.16.2 are deemed to be complied with for luminaires incor
P" thermally-\protected ballast/transformer(s), marked with the s§mbol

ture declared thermally protected ballast/transformer(s), symbol with a
hual te-or below 130 °C, in accordance with the relevant auxiliary standard,
her tests.

the lamp

pace is

berature
control

either external to the lamp controlgear or be~part of a thermally protect¢d lamp

manual
nd then

-in type
d to the

borating
, and

marked
without

Luminaires incorporating ballast/transformer(s) without the symbol for thermally protected
ballasts or with a marked value above 130 °C shall comply with the requirements of 4.16.1 or

4.16.3.

4.16.3

If the luminaire does not comply with the spacing requirements of 4.16.1, and does
not incorporate thermal cut-outs in accordance with 4.16.2, it shall be so designed that it
satisfies the test of 12.6.

NOTE This requirement and its test are based on the assumption that, during failure of the ballast/transformer, for
instance owing to short-circuited windings or a short-circuit to the case, the ballast/transformer winding will not
exceed 350 °C for a duration of more than 15 min and therefore that the temperature of the mounting surface will

not excee

d 180 °C for a duration of more than 15 min.
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4.17 Drain holes

Drip-proof, rain-proof, splash-proof and jet-proof luminaires shall be so designed that if water
accumulates in the luminaire it can drain out effectively, for example by opening one or more
drain holes. Watertight luminaires shall have no provision for draining.

Compliance is checked by inspection and by the tests of Section 9.

NOTE A drain hole in the back of a luminaire for surface mounting is effective only if the design ensures a
clearance of at least 5 mm from the mounting surface, for example, by means of projections from the back.

4.18 Resistance to corrosion

NOTE Sjnce the tests of 4.18 and Annex F may be destructive, they can be carried out on separate_spmples in
accordange with 0.4.2.

4.18.1 [Ferrous parts of drip-proof, rain-proof, splash-proof, jet-proof,hwatertight and
pressurg-watertight luminaires, the rusting of which might cause the luminaire to pecome
unsafe, |shall be adequately protected against rusting.

Complignce is to be checked by the following test.

All greake is removed from the parts to be tested. The parts are.then immersed for 10 min in a
10 % sdlution of ammonium chloride in water at a temperature of 20 °C + 5 °C. Withoyt drying,
but aftdr shaking off any drops, the parts are placed for 10 min in a box containing air
saturatdd with moisture at a temperature of 20 °C + 5_°C.

After tHe parts have been dried for 10 min ¢dn "a heating cabinet at a temperature of
100 °C t 5 °C, their surfaces shall show no sighs"of rust.

NOTE Traces of rust on sharp edges and any yellewish film removable by rubbing are ignored.

For small helical springs and the like}xand for inaccessible parts exposed to abrasion| a layer
of grease may provide sufficient protection against rusting. Such parts are subjectef to the
test only if there is doubt about-the effectiveness of the grease film, and the test is thgn made
without previous removal of the*grease.

4.18.2 [Contacts and other parts made of rolled copper or copper alloy sheet, the failure of
which might cause the‘luminaire to become unsafe, shall be free from stress corrosion

Complignce is checked by the test given in Annex F which shall be made on samples not
subjected to_any other test.

4.18.3 [Parts of aluminium or aluminium alloy in drip-proof, rain-proof, splash-proof, j¢t-proof,
watertight and pressure-watertight luminaires, shall be resistant to corrosion, if the luminaire
might otherwise become unsafe.

NOTE Guidance on resistance to corrosion is given in Annex L.

4.19 Ignitors

Ignitors used in luminaires shall be electrically compatible with the associated ballast in the
luminaire.

Compliance is checked by inspection.
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4.20 Rough service luminaires — Vibration requirements

Rough service luminaires shall have adequate resistance to vibrations.
Compliance is checked by the following vibration test (as specified in IEC 60068-2-6).

The luminaire is fastened in its most onerous but normal position of installation to a vibration
generator.

The direction of vibration is in the most onerous direction and the severity is:

duration: 30 min,

amplitude: 0,35 mm,
frequency range: 10 Hz, 55 Hz, 10 Hz,

sweep rate: approximately one octave per minute.

After the test, the luminaire shall have no loosened parts which could impair the safety.

4.21 Protective shield

4.21.1 [(Because of the possible risk of lamp shattering, luminaires designed for tungsten
halogen| lamps and luminaires designed for metal halide lamps) shall be fitted with a protective
shield. For tungsten halogen lamps, the shield shall be of-glass.

Luminaires designed to be used with self-shielded lamps only are exempt frpm this
requirement, but shall be marked with the appropriate symbol (see Figure 1).

NOTE 1 |Lamps needing a protective shield as part ofithe luminaire construction are supplied with an appropriate
cautionary notice or their packaging is marked with thessymbol shown hereafter:

[SOURCE: IEC 60417-6071:2011-09 — Caution, unprotected lamp]

NOTE 2 |For lamp$ npt needing a protective shield as part of the luminaire construction (self-shielded lamps) their
packaging is marked with the symbol shown hereafter:

[SOURCE: IEC 60417-6030:2009-11 — Self-shielded lamp, general]

4.21.2 Parts of the lamp compartment shall be so designed that particles from a shattering
lamp cannot impair safety.

4.21.3 All openings in the luminaire shall be such that no parts of a shattered lamp can leave
the luminaire by a direct path (direct line of sight), including the rear of recessed luminaires.
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4.21.4 Compliance with 4.21.1 to 4.21.3 is checked by inspection and by the following tests:

— the protective shield shall comply with the impact test of 4.13.1 with the impact energy of
Table 4.3 for fragile parts. In case the mounting means of the glass shield is solely
designed to withstand impacts from the inside, the test of 4.13.1 should be performed in
that direction if possible;

— parts of the lamp compartment, if of insulating material, shall comply with the resistance to
flame and ignition test of 13.3.2.

NOTE 1 This is intended to improve safety by eliminating the hazards due to chance failure of a lamp or incorrect
application. Existing open luminaires not fitted with a protective shield do not necessarily present a hazard.

NOTE 2 JThe-impact-testof 413 4 which-isperformed from-the outside —is—regarded-to-be more severe than the
P u ™ T 7
impacts of glass particles. A specific test simulating the latter is therefore not necessary.

4.22 Attachments to lamps

Luminaires shall not incorporate attachments to lamps which might cause overhegating or
damage| to the lamps, lamp caps or holders, luminaires or attachments.

Attachments to fluorescent lamps are only allowed if supplied orlapproved by the Iyminaire
manufagturer. The total weight of the lamp plus attachment shallnot exceed:

— 200 g for lamps with cap G5, and
— 500 g for lamps with cap G13.

Complignce is checked by inspection, by weighing and by thermal measurements, if
appropriate.

NOTE Ekamples of attachments to incandescent lamps which might not comply with these requirementq are bowl
mirror reflectors, reflectors around lamps. Examples which might be permitted are springs for attaghment of
lightweight shades to lamps and similar devices.

4.23 Siemi-luminaires
Semi-luminaires shall comply with all relevant requirements for class Il luminaires.

NOTE Thpe class Il symbol is omitted to avoid it being considered as applying to the complete luminairg in which
the semi-juminaire is used.

4.24 Photobiological hazards
4.24.1 [UV radiation

Luminaires dpqignpd for tungsten halngpn lamps and luminaires dpqignpd for metdl halide
lamps shall not emit excessive UV radiation when used with the lamp. For self-shielded lamps,
this requirement is met by the lamp design.

For tungsten halogen lamps and most metal halide lamps, when needing a protective shield,
any glass will reduce the UV radiation to a sufficiently low level.

See |IEC 60432-3 and IEC 62035 for lamp marking.

For some metal halide lamps, emitting a high level of radiation, Annex P describes methods to
provide adequate shielding for UV radiation by the luminaire.

NOTE See Annex P, procedure A or B for method of calculation to provide effective radiation shielding.
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4.24.2 Retinal blue light hazard

Luminaires with light sources, where the safety standard does not exclude the lamp from
retinal blue light hazard assessment, shall be assessed according to IEC TR 62778.

The use of light sources with a blue light risk group rating greater than RG2 is not expected.
Additional more onerous requirements for the management of these types of light sources
would need to be applied.

NOTE 1 At the present time, the only light source types where a blue light hazard needs to be considered are:
LED; metal halide and some specialist tungsten halogen types.

NOTE 2 Requirements for luminaires using RG3 light sources are not yet developed because these products are
not generplly available on the market. Further requirements will be developed if needed in the future.

For luminaires using light sources not exceeding RG1 unlimited rating in accordarnce with
IEC TR 62778, and for luminaires fully assembled for use which have been assessed as not
exceeding RG1, under the same conditions, no requirements for retinal, blue light| hazard

apply.

For lum|naires having a threshold illuminance Ej, assessed in accordance with IEC TIR 62778
the follogwing requirements apply.

a) For fixed mounted luminaires, an additional assessment innaccordance with IEC TR 62778
shal| be made to find the distance x m between the luminaire and the borderline bhetween
RGZ and RG1. The luminaire shall be marked and.have instructions in accordangce with
3.2.23 of this document.

b) Portpble and handheld luminaires exceeding RG4rat 200 mm assessed in accordance with
IEC TR 62778 are required to be marked in acgordance with 3.2.23 of this document.

NOTE 3 |Where applicable, blue light hazard information is provided for the light source as required by the light
source saffety standard.

NOTE 4 |In some luminaire designs e.g. luminaires with integral light sources, it can be necessalny for the
complete Juminaire to be tested.

NOTE 5 [The manufacturers' declared“\photometric data for the luminaire can be used as the basis for the
assessmgnt detailed under item 'a’.

Portablg luminaires for-&hildren, covered by IEC 60598-2-10, and mains socket-outlet
nightlights, covered byAEC 60598-2-12, shall not exceed RG1 at 200 mm, in accordance with
IEC TR62778.

NOTE 6 [Future amehdments specific to IEC 60598-2-10 and IEC 60598-2-12 in this respect will follow.

4.25 Mechanical hazard

Lol ol H H daollot:
cotra—aurmg—msStanator,normal use, or

L 1 1 la ol la H'S <l oot
uminalres—snarmhaveno—Sarppomtsoreages—tat

maintenance, create a hazard for the user.
Compliance is checked by inspection.

4.26 Short-circuit protection

4.26.1 Adequate means shall be provided to prevent the impairing of safety due to
unintended short-circuiting of uninsulated accessible SELV or PELV parts of opposite polarity.

NOTE Class Il luminaires supplied from a separate unspecified SELV or PELV supply can have one conductor
insulated. Where insulation is not provided, the luminaire manufacturer can declare the maximum VA output and
type reference of the SELV or PELV source, and the test in 4.26.2 can be conducted with this
transformer/converter.

4.26.2 A type test sample is operated at 0,9 to 1,1 times its rated voltage with its nominal
load. In case the supply source is an ES1 PSE, no short-circuit is needed. A test chain as
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specified in 4.26.3 is hung over accessible uninsulated SELV or PELV parts. The test chain
shall form the shortest possible path by being loaded at each end, subject to a maximum of

250 g w

ith a weight equal to:

(15'X) g

where ‘X’ is the distance between conductors in the unloaded state, in centimetres.

The test chain shall not melt through, nor shall any part of the type test sample reach a
temperature exceeding the values of Tables 12.1 and 12.2.

4.26.3

accorda
value o
resistan

4.27 Terminal blocks with integrated screwless protective earthing contacts

Termingd
accordg

Complid

428 F

Any tem
an othe
regard {

Adhesiv|
from a
Temper

Complid
fixing, a

The ten
subjecte
accordil

The sp¢

nce with Figure 29 and made of 63 % Cu/37 % Zn. The chain shall have a.te
f 2,5 O/m with a tolerance of +20 % when stretched with a load of 2007g
ce value of the test chain should be checked before each measurement.

nce with the requirements specified by the manufacturer with reference to Ann
nce is checked by inspection.

xing of thermal sensing controls

perature sensing control external to the lamprcontrolgear shall not be of the p
rwise easily replaceable type. It shall bg, reliably kept in its specified posit
p the controlgear.

e fixing of temperature sensing controls shall not be used where UV radiation
lamp could degrade the reliability of the fixing during the life of the Iu
hture sensing controls shall not be mounted outside of the luminaire enclosure

nce is checked by inspéction and, for temperature sensing controls with &
ccording to the following test.

perature sensing control, together with the ballast/transformer to which it is
d to the temperature change test in accordance with IEC 60068-2-14:2009,
g to the following details.

bcimen® shall be subjected to 100 cycles between the minimum and the m

links in
sistance
m. The

| blocks with integrated screwless protective earthing contacts shall be modinted in

ex V.

ug-in or
on with

emitted
minaire.

dhesive

fixed, is
fest Na,

aximum

values 4

s'given below.

The maximum temperature is the temperature measured on the adhesive material when the
ballast/transformer is loaded by a current equal to 0,95 times the value of the lowest current
that causes the protective device to operate in steady state conditions;

The minimum test temperature is 0°C.

The duration of exposure of the two temperatures is 30 min each.

As specified in [IEC 60068-2-14:2009, the standard transfer time is between 2 min and 3 min.
A transfer time (¢2) of less than 30 s is allowed, if an automatic test system is used

During the test the temperature sensing control shall not undergo any change in fixing
impairing its further use, especially with respect to its operating temperature. After the test,
the temperature sensing control shall not be detached/moved from its designed position.
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Transformers complying with IEC 61558 (all parts) are not subjected to this test.

429 L

uminaire with non-replaceable light source

It shall not be possible to replace and/or to give access to live parts without breaking the

luminair

e or its parts.

Compliance is checked by the following test.

Parts of the luminaire giving access to the light source which is possible to open by hand or
by using a tool shall be opened or dismantled.

Parts o
shaped

After re
checked

430 L

Where
protecti
risk' syn
detailed
means 1

4.31

1

Luminai
luminair]
circuits

The sa

compon
by th
IEC 613

controIITebIe luminaire where it-is-required to maintain the same level of insulatio

NOTE A

-  FELV
contr

- SELV

the luminaire which are sealed, or glued, or fixed by screws which are desig
to be used only once, or permanently embedded barriers, are not opened.

moving all parts as detailed above, it shall not be possible to access live |
with the test probe and test method according to Section 8.

uminaires with non-user replaceable light sources

a protective cover is used over a non-user replaceable light source to
bn against electric shock, and the cover is marked with the 'caution, electri
hbol detailed in 3.2.24, the cover shall be left in place-during the tests and ins

equiring the use of a tool for its removal.

sulation between circuits

res incorporating transformers or controlgear providing insulation between circ

and between these circuits and the-external accessible conductive parts.

me requirements apply tolthe circuits connected to the control termina

nts. On the evaluation-of the type of circuit to be considered, the informatig
e controlgear manufacturer (see 7.1.k) of IEC 61347-1:2015
47-1:2015/AMD1:2017) shall be taken into account.

present on the ‘market the following types of control systems are available:

control sighal; basic insulated to LV supply (e.g. Digital Addressable Lighting Interface and 1
Dls);

/PELV control signal, (e.g. DMX);

ned and

barts as

provide
c shock
bections

in Sections 7 and 8. The cover shall be held securély in position by at least ofe fixing

uits and

e using circuits insulated from an LYAsupply, shall provide suitable insulation between

s of a
for all
n given
and

-10 vV DC

— contr

plsignal, not insulated to LV supply (e.g. Push button control / phase cut / step dim).

Compliance is checked by the following requirements.

4311

SELV or PELYV circuits

The following sources may be used to supply SELV or PELV circuits:

IEC

— aco

61558;
ntrolgear providing SELV or PELV in accordance with IEC 61347 (all parts);

a safety isolating transformer in accordance with IEC 61558-2-6 or equivalent Part 2 of

— an electrochemical source (e.g. a battery) or another source independent of a higher
voltage circuit;

— a PSE providing ES1

IEC

62368-3:2017.

in accordance with IEC 62368-1, fulfilling the requirements of
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NOTE By using connectors in accordance with IEC 62680 (all parts) or IEC 60603 (all parts) the system will fulfil
the requirements of SELV by default.

PELV circuits shall have one pole connected to earth for functional purposes. The connection
between the PELV circuit and the earth (wire, PCB track) shall fulfil the requirements for
functional earth.

The voltage in the circuits shall not be higher than the limits defined for ELV.

SELV or PELV circuits shall be insulated from the LV supply by double or reinforced insulation
(based upon a working voltage equal to LV supply voltage).

SELV orPEtvV—Tircuits—stattbe—msutated—fromrothrer mom—SEEV-—or PEELV-—Tircuits(excluding
FELV) by double or reinforced insulation (based upon a working voltage equal tothé|highest
voltage fin the circuits).

SELV or PELV circuits shall be insulated from FELV circuits by supplementary insulation
(based upon a working voltage equal to the LV supply voltage).

SELV or PELYV circuits shall be insulated from other SELV or PELV-circuits by basic infsulation
(based upon a working voltage equal to the highest voltage in th€ circuits).

SELV of PELYV circuits shall be insulated from accessible’ conductive parts by an insulation
according to Table X.1.

In the case of controlgear in accordance with IEC 61347 (all parts), the SELV or PELV|voltage
to be cpnsidered for insulating purposes is the, maximum output voltage indicated| on the
controlgear as "U-OUT".

Complignce is checked by inspection and by the test required in Sections 8, 10 and 11|

Plugs and socket-outlets in SELY “or PELV systems shall comply with the fpllowing
requirements:

— plugp shall not be able tormake any electrical contact with socket-outlets of other|voltage
systems;

— socket-outlets shall'not admit plugs of other voltage systems;

— plugp and socket-outlets in SELV systems shall not have a protective conductor coptact.

Complignce is checked by inspection and test.

4.31.2 [EELV circuits

The following sources may be used to supply FELV circuits:
— a separating transformer in accordance with IEC 61558-2-1 or equivalent Part 2 of
IEC 61558;

— a separating controlgear providing basic insulation between input and output circuits in
accordance with IEC 61347 (all parts);

— an electrochemical source (e.g. a battery) or another source in circuit separated by the LV
supply by basic insulation only.

The voltage in the circuits shall not be higher than the limits defined for ELV.

FELV circuits shall be insulated from the LV supply by at least basic insulation (based upon a
working voltage equal to the LV supply voltage).
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It is not required that FELV circuits shall be insulated from protective earth circuit except for

function

al purposes.

FELV circuits shall be insulated from accessible conductive parts by an insulation according
to Table X.1.

Compliance is checked by inspection and by the tests required in Sections 8, 10 and 11.

Plugs and socket-outlets for FELV systems shall comply with the following requirements:

— plugs shall not be able to make any electrical contact with socket-outlets of other voltage
systems,

— sockK

— sockK

Complid

4.31.3

The ins

et-outlets shall not admit plugs of other voltage systems;

et-outlets shall have a protective conductor contact.

nce is checked by inspection and test.

Other circuits

ilation between circuits other than SELV, PELV or FELV\anhd accessible co

parts shiall be in accordance with the requirements in Table X.1.

In class
contactsg

— Allc
shor]

- Tod
(ear

— Inc
cond
Anng{

- For
supq
used
mas
parts
lumi

Complig
requireg

Il construction, where equipotential bonding is used for the protection against
with live parts (see Table X.1), the following requirements are applicable.

onductive parts are connected together so¢hat two failures of the insulation re
t circuit.

heck whether the conductive parts are-reliably connected together, the test
h continuity test with 10 A) has to be:carried out.

hse of an insulation fault between live parts and accessible conductive p3
uctive part shall not become'a part that can cause an electric shock acco
bX A.

master/slave applications* (the controlgear is mounted in the master lumina
lies the slave luminaires) an equipotential bonding between the luminaires
to prevent dangerous voltages between accessible luminaires. For this r
er luminaire shall’be provided with a terminal to connect the accessible co
5 of the slave “luminaires and the slave luminaires shall be constructed as
haires.

nce is‘checked by applying the requirements of this document to check the in
in Ahhex X.

nductive

indirect

sult in a

in 7.2.3

rts, the
rding to

ire and
shall be
ason a
ductive
class |

sulation

NOTE E

amples or tniS Kind OT CITCUILS are:

— output circuits of ballast in accordance with IEC 61347 (all parts),

—  circui

ts supplied by isolating transformer in accordance with IEC 61558-2-4 or equivalent,

— circuits supplied by separating transformers in accordance with IEC 61558-2-1 which do not fulfil the
requirements for FELV,

— circuits supplied by separating controlgear (other than FELV) and isolating controlgear in accordance with
IEC 61347 (all parts).

4.32 Overvoltage protective devices

Overvoltage protective devices shall comply with IEC 61643-11. Overvoltage protective
devices which are external to controlgear and connected to earth, shall be used only in fixed

luminair

es and connected only to a protective earth.
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4.33 Luminaire powered via information technology communication cabling

A luminaire powered via information technology communication cabling shall fulfill the
requirements for class Ill.

The rated voltage of the luminaire shall be within the range of ES1 and shall not exceed the
maximum voltage related to the used connector.

NOTE 1 Indoor use is expected to be the main application for luminaires powered via information technology
communication cabling, however when used in other applications, additional requirements for outdoors and IP
rating might be needed.

The luminaire shall be designed to be in line with the limits of the electrical parameters of a
PSE. Information regarding the limits of a PSE is given in Annex Y.

The lumliinaire shall not create any hazard when supplied with

— 130(% of the rated input voltage of the luminaire at the relevant inpuf port for| circuits
greater than 5 V¢, with a minimum of 7,5 V. and

— 150 [% of the rated input voltage of the luminaire at the relevant input port for circuits equal
to/less than 5 V.

Any consequential failure of components in the luminaire shall*not create a hazard.

NOTE 2 |[This fault condition in the PSE is an abnormal condition ford¢he fuminaire.

Complignce is checked by the tests in Section 12.

4.34 Electromagnetic fields (EMF)

Luminaires shall not produce harmful electromagnetic fields.

Complignce is checked according to lFEC 62493:2015.

NOTE Spubclause 4.2.2 of IEC 62493:2015 details common types of luminaire constructions that are deemed to
comply with the requirements of this EMF standard without the need for testing.

4.35 Pfrotection againstmoving fan blades

Motor driven fan blades for active cooling of luminaires shall not be accessible when the
luminaire has been installed and wired as in normal use, and when it is opened as negcessary
for replacing replaceable light sources or (replaceable) components. The test is carried out
with a standacditest finger (probe B according to Figure 2 of IEC 61032:1997), when |nserted
into op¢nings ‘'with a force of 30 N. For portable luminaires test probe 19 according to
Figure 13.6f IEC 61032:1997 shall be used for this test. This test is not carried out for fans
that haveleading edges and tips rounded wi ; .

— if they have a hardness less than D60 Shore, or
— if they have a peripheral speed less than 15 m/s when supplied at rated voltage, or
— if the fan has an input power not exceeding 2 W when supplied at rated voltage.

NOTE D60 is referenced in ISO 48-4:2018.

Compliance with this requirement is checked by inspection and if necessary by testing with
the relevant test probe. The test probe shall be applied in every possible position with the
specified force. No contact to the fan blade shall be made.

4.36 Track-mounted luminaires

Additionally, track-mounted luminaires shall be tested in accordance with Annex A of
IEC 60570:2003/AMD2:2019.
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SECTION 5: EXTERNAL AND INTERNAL WIRING

5.1 General

This section specifies general requirements for the electrical connections to a supply and for
the internal wiring of luminaires.

5.2  Supply connection and other external wiring

5.2.1 Luminaires shall be provided with one of the following means of connection to the
supply:

a) fixed luminaires:
— devices for the connection of luminaires;
— terminals; plugs for engagement with socket-outlets;

onnecting leads (tails);

d
Where the luminaire is delivered with connecting leads (tails)-and without a means of
donnection to the supply, the manufacturer of the luminaire shall specify which ferminal
hlock may be used which shall conform to IEC 60998-2-1 0or/IEC 60998-2-2; either the
terminal block to be used shall be specified or the following shall be defined:

o the type of terminal (screw/screwless);
¢ number of terminals;

¢ rated voltage;

¢ rated connecting capacity;

¢ any necessary preparation of the ends of conductors

any fixing method.

he requirements of Clause 46, 4.7.1, 4.7.2, 4.10.1, Clause 11.2, Section|12 and
[lause 13.2 shall apply.

o=l

— dupply cords;

dapters for engagement with supply tracks;

|
Q

— 4gppliance inlets;
— ipstallation couplers;

— dlass Il Zluminaires where the power supplied via information technology
dqommunication cabling having the appropriate connectors, for instance plugs
described in IEC 60603 (all parts) and IEC 62680 (all parts);

b) portable luminaires

— sUpply cords,; with plugs, appliance inlets,

— class Il luminaires where the power supplied via information technology
communication cabling having the appropriate connectors, for instance plugs
described in IEC 60603 (all parts) and IEC 62680 (all parts);

c) track-mounted luminaires
— adaptors or connectors;
d) semi-luminaires
— Edison screw or bayonet cap.
Portable luminaires intended for wall mounting and incorporating a junction box and cord

anchorage may be delivered without a supply cord, if instructions for mounting are enclosed
with the luminaire.
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Luminaires declared by the manufacturer to be suitable for use outdoors shall not have PVC-
insulated external wiring. This requirement is not applicable to Class Ill or SELV or PELV
circuits in luminaires (up to 25V AC/60V DC/25V peak interrupted DC voltage with a
frequency between 10 Hz and 200 Hz) and to external wiring that is protected from the
outdoor environment by other means, for example wiring between the lamp compartment and
the connection to the incoming main supply inside (in its whole length) a lighting column.

NOTE 1 In Australia, Austria and Japan, PVC insulated cables are acceptable for outdoor use.

NOTE 2 A wall mounted luminaire can be portable if it is fixed to its support by means of a wing screw, a clip or a
hook (see 1.2.9).

NOTE 3 In some countries, luminaires intended to be connected to the supply via a socket-outlet need to be fitted

i supply cord and appropriate plug
with the sppply pprop pHig

5.2.2 upply cords used as a means of connection to the supply, when supplied by the
luminaire manufacturer, shall be at least equal in their mechanical and electrical properties to
those specified in IEC 60227 (all parts) and IEC 60245 (all parts), as indicated in Tgble 5.1,
and shdll be capable of withstanding, without deterioration, the highest temperature o which
they maly be exposed under normal conditions of use.

Materials other than polyvinyl chloride and rubber are suitable if the above requirements are
met, but in such cases, the particular specifications of IEC 60227-2 and IEC 60245-2 do not
apply.

Unsheathed basic insulated conductors shall be subjected to the electric strength test
specifief in Section 10 for SELV or PELV (500 V).

Table 5.1 — Supply cord

Luminaire Rubber PVC No insulation
Ordinafy class | luminaires 60245 IEC 89 © 60227 IEC 52 ¢
Ordinafy class Il luminaires 60245 IEC 53 ¢ 60227 IEC 52 ¢
Lumingires other than ordinary class | and 1l | 60245 IEC 57 ¢ 60227 IEC 522°¢
Portable rough service luminaires 60245 IEC 66 ©
Class Il or with SELV or PELV gircuits Uninsulated
lumina|res conductor
AC:UE 25V
DC: UE 60V

Interrupted DC voltage for frequencies
betwegn 10 Hz.and 200 Hz: < 25 V peak

Class Il ot ,with SELV or PELV circuits Unsheathed basic insulated conductor
luminajres

AC:25V<U=<50V
DC:60V<U=<120V

a8  For indoor use only.

b In accordance with IEC 60364 (all parts) uninsulated conductors are not allowed in certain special

installations and locations e.g. IEC 60364-7-701 "Locations containing a bath or shower".

¢ For supply voltages greater than 250 V, higher voltage grade cables and cords than those given in this
table may be necessary.

To provide adequate mechanical strength, the nominal cross-sectional area of the conductors
of external wiring, for example supply cord and inter-connecting cables, shall be not less than
specified in Table 5.3.
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Table 5.3 — Wiring dimension

Condition Minimum nominal conductor cross-section (mm?2)!
Ordinary luminaire Other than ordinary
luminaire

General 0,75 1,0

Declared to be "For indoor use only", in accordance

with 3.3.18. 0.75 0.75

When luminaire is provided with a 10/16 A socket-

1,5 1,5

outlet.

Class Il luminaires or SELV or PELV circuits

connectiqns-between parts of other luminaire types Q4 2ac 043¢

with 2 A maximum rated current.

Class Il luminaires or SELV c or PELYV circuits

connectidns between parts of other luminaire types, 0.2 abc 9 2/ab.c

with 2 A maximum rated current, consisting of cables ’ !

with two ¢r more conductors.

Conductdrs connected to SELV or PELV controlgear < 0,2 (No minimum)d-e.g:h £0.2 (No minimunp) @f.ah

that limitg output current to maximum 2 A.

a8  Providled that current-carrying capacity and mechanical properties are adequate,

b Able fo withstand the normal and short circuit current provided by the associated controlgear.

¢ Compliance is checked by inspection and by the test in 5.2.10.

d  Selecled in relation to the maximum available current, complianceis‘checked by the test in 5.4.1.

€ Contrplgear output voltage under load does not exceed 25 V. RNMS or 60 V ripple free DC and no-load voltage
does phot exceed 35 V peak or 60 V ripple free DC.

f Contrplgear output voltage not exceeding 12 V RMS or 30 V ripple free DC.

9 To check mechanical properties, the conductor assembly, fixed to the luminaire, shall be subjected tp the test
in 5.2]10.3.

P The njinimum insulation thickness shall be selécted to withstand the voltage stress occurring, see Tabjle X.1.

i |EC 6p228 specifies that the requirement @8sociated with the nominal conductor cross-section is a maximum
resisthnce value, not a physical measure of the area. For nominal sizes of 0,5 mm?2 and above, thege values
are ligted in IEC 60228. For lower cross:sections the resistance value needs to be calculated accordir|gly.

If the luminaire is providediwith a 10/16 A socket-outlet, the flexible conductor nominal cross-

section grea shall be at-least 1,5 mm?2,

Externa| cables of Class Ill luminaires or SELV or PELV circuits in luminaires, or those used

for SELY or PELV ctonnections between parts of other luminaire types, with a maximuym rated

current hot exceeding 2 A, may have a cross-sectional area of less than 0,75 mmZ2 or 1,0 mm?2,

but not| lessthan 0,4 mm?2, provided that the current-carrying capacity and meg¢hanical

properti

bs.dre adequate. Cables provided with two or more conductors may have & cross-

sectional area of each conductor of minimum 0,2 mm? if the cable can withstand the normal

and sho

rt circuit current provided by the associated controlgear.

Compliance is checked by inspection and by the testin 5.2.10

5.2.3
luminair
— type
— type
- type

e by one of the following methods:

X attachment;
Y attachment;
Z attachment.

Where the supply cord is provided with the luminaire, it shall be connected to the

5.2.4 Compliance with the requirements of 5.2.1 to 5.2.3 is checked by inspection and, if
necessary, by fitting the appropriate flexible cable or cord.
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5.2.5 Terminations within luminaires utilizing type Z attachment shall not be made by means
of screwed connections.

5.2.6 Cable entries shall be suitable for the introduction of the conduit or the protective
covering of the cable or flexible cord so that the cores are completely protected, and they
shall provide the degree of protection against dust or moisture in accordance with the
classification of the luminaire, when the conduit, cable or flexible cord is fitted.

5.2.7 Cable entries through rigid materials for external flexible cables and cords shall have
smoothly rounded edges of minimum radius 0,5 mm.

Complia
tests.

5.2.8 |If, in class Il luminaires, in settable and adjustable luminaires or in portable luminaires
other tHan those for wall mounting, a flexible cable or cord where entering: or leaying the
luminaire passes through accessible metal parts or through metal parts in contact with
accessible metal parts, the opening shall be provided with a toughSbushing of infsulating
material having smoothly rounded edges, so fixed that it cannot easily;be removed. Bushings
of material likely to deteriorate with age shall not be used in openings with sharp edges.

NOTE 1 |The term "easily removable bushing" is used to describe a bushing which can be pulled put of its
mounting [by movement of the luminaire during its life or by inadvertent ‘handling of the luminaire. Exgmples of
accepted ffixings include use of lock-nut, appropriate adhesive such as-s€lf-hardening resin, or properly siged push-
fits.

NOTE 2 |An example of materials known for deterioration with age*is natural rubber.

If tubes|or other guards are provided for the protection of flexible cables or cords at the entry
to the Iyminaire, they shall be of insulating material.

Helical metal springs and similar components, even when covered with insulated material, are
not guards.

Complignce is checked by inspgection.

5.2.9 Bushings which screw into the luminaire shall be locked in position. If bushings are
fixed with an adhesive,it.shall be of the self-hardening resin type.

Complignce is checkéd by inspection.

5.2.10 |Unless meeting the requirements of 5.2.10.4, luminaires provided with or designed for

use with a supply cord or other external flexible cable or cord shall have a cord anghorage
such t i in, i i isti hey are

connected to the terminals, and such that their covering is protected from abrasion. It shall be
clear how the relief from strain and the prevention of twisting is intended to be effected. For
luminaires supplied without a cable or cord, suitable test cables or cords of the largest and
smallest sizes recommended by the luminaire manufacturer shall be used for the tests.

It shall not be possible to push the flexible cable or cord into the luminaire to such an extent
that the cable or cord is subjected to undue mechanical or thermal stress. Methods such as
tying the cable or cord into a knot or tying the ends with string shall not be used.

Cord anchorages shall be of insulating material or be provided with a fixed insulating lining if
an insulation fault on the cable or cord could make accessible metal parts live.

5.2.10.1 Cord anchorages for type X attachment cord shall be constructed and located such
that:
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ast one part is fixed to, or is integral with, the luminaire;

NOTE A cord anchorage is described as fixed to or held by the luminaire if this is actually the case when the
wiring is inserted and the luminaire is completely assembled.

b) they are suitable for the different types of supply cord that are appropriate for connecting
to the luminaire, except where the luminaire allows only one type of cable or cord to be
fitted;

c) they do not damage the supply cord and they are unlikely to be damaged when they are
tightened or loosened in normal use;

d) the whole supply cord with its covering, if any, is capable of being mounted into the cord

ews are

cable or

anchorage;

e)

f)
supply cord;

g) replacement of the supply cord does not require the use of a tool spéecially designed for
the purpose.

Glands [shall not be used as cord anchorages in portable, settable or adjustable luminaires,

unless they have provision for clamping all types and sizes of ¢abtes and cords whig

be used
from th
mounte

Complid
5.2.10.2

Complid
supplied

5.2.10.3

Complid
or cord

The co
tightene

The cor
with a tq

for the supply connection. Anchorages of labyrinth type“may be used if it is
b design or by means of suitable marking how the(flexible cable or cord
.

nce is checked by the test of 5.2.10.3.
For type Y and Z attachments, cord anchorages shall be adequate.

nce is checked by the test of 5.210.3. The test is carried out on the cable
with the luminaire.

Wwhich is fitted to thelNuminaire as delivered.

hductors areywintroduced into the terminals and the terminal screws, if g
d just sufficiently so as to prevent the conductors from easily changing their pd

d anehorage is used in the normal manner, clamping screws, if any, being ti
rque-two-thirds of that specified in Table 4.1.

h might
evident
s to be

or cord

nce is checked by inspection and by the following tests which are made with the cable

ny, are
sition.

ghtened

After this preparation, it shall not be possible to push the cable or cord into the luminaire in
such a way as to cause movement of the cable or cord at the terminals, or to cause the cable
or cord to come into contact with moving parts or parts which operate at a temperature higher
than that permissible for the insulation of the conductors.

The cable or cord is then subjected 25 times to a pull of the value specified in Table 5.2.

The pulls are applied without jerks, each time for 1 s. The measurement of the longitudinal
displacement of the cable or cord is made during this test. A mark is made on the cable or
cord at a distance of approximately 20 mm from the cord anchorage while it is subjected to
the first pull and during the 25th pull, the mark shall not have been displaced by more than

2 mm.

The cable or cord shall then be subjected to a torque of the value specified in Table 5.2.
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During and after the above tests, the conductors shall not have moved noticeably in the
terminals and the cable or cord shall not be damaged. If it can be assumed, that the terminals
work partly as cord anchorage (for example because the wires between cord anchorage and
terminal are elongated), the test shall be repeated with an opened connection between
conductors and terminals, to ensure that the cord anchorage function is independent of the
electrical connection.

Table 5.2 — Tests for cord anchorage

Total nominal cross-sectional area Pull Torque
of all conductors together

mm? N Nm
Up|to and including 0,4 mm? L -
Over 0,4 up to and including 0,75 30 0,08
Over 0,75 up to and including 1,5 60 0,15
Over 1,5 up to and including 3 60 0,25
Over 3 up to and including 5 80 0,35
Over 5 up to and including 8 120 0,35

5.2.10.4 Luminaires provided with or designed for use with a supply cord or other pxternal
flexible |cable or cord may be exempt from the need for a cord anchorage if they|have a
maximum current of 2 A, including short cifcuit current, available in the circuit prior to the
operatidn of an overcurrent limiting deviceéZand the following conditions and test reqyirement
are met

— ordipary Class lll luminaire supplied with SELV at a voltage not exceeding 25 V |RMS or
60 \ ripple free DC;

— ordinary Class Ill luminaire supplied with PELV at a voltage not exceeding 12 V |RMS or
30 M ripple free DC;

— othef than ordinary Class Ill luminaire supplied at a voltage not exceeding 12 V |RMS or
30  ripple free DC

The follpwing testyrequirement shall be complied with.

Each cgnductor of a lead assembly connected to the circuit shall be subjected to a pull test of
30 N. Thewpull is applied without jerks, for 1 min, in the direction opposite to that used for the
application or insertion of the conductor or lead assembly. During the test, the conductor or
lead assembly shall not have moved noticeably in the terminals nor become disconnected in
case of soldering. If the lead, cord or cable can be pushed inside the enclosure, contact with
hazardous voltage circuits, hot parts exceeding the temperature rating of the lead, cord or
cable, and contact with moving parts that may damage it, shall be prevented.

5.2.11 If external wiring passes into the luminaire, it shall comply with the appropriate
requirements for internal wiring.

Compliance is checked by the tests of 5.3.

5.2.12 Fixed Iuminaires for looping-in shall be provided with terminals intended for
maintaining the electrical continuity of supply cables feeding the luminaire, but not terminating
in it.
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Compliance is checked by inspection.

5.2.13 The ends of flexible stranded conductors may be tinned, but shall not have additional
solder applied, unless a means is provided of ensuring that clamped connections cannot work
loose owing to cold flow of the solder (see Figure 28).

EXAMPLE This requirement is met when spring terminals are used. Securing the clamping screws is not an
adequate means of preventing the connection of soldered strands from working loose owing to cold flow of the
solder.

Compliance is checked by inspection.

|'F | Li A I'h H'\ | h H'\ f 1 H'\ | hall
5.2.14 a r\ ||r1 IS Supp HP2Y A e ||mun0|rn v\yl the—manufacturer; b ||g shal-have the

same degree of protection against electric shock and degree of protectlon againstfingress of
dust, so]id objects and moisture as the luminaire.

Moulded-on type plugs are deemed suitable for the IP luminaire requirements on other than
ordinary luminaires intended for domestic use.

NOTE 1 |In some countries (United Kingdom and Australia), where national legislation requires the fitting of a
certain plug which does not provide the required ingress protection, the luminaire manufacturer shall provide
adequate|instructions for connection to the supply ensuring an equivalent degree of protection againgt harmful
ingress of dust and moisture as that provided by the luminaire.

A class |lll luminaire shall not be provided with a plug which permits any electrical copnection
with a [socket-outlet in accordance with IEC TR 60083 or mains appliance outlets or
connectprs in accordance with IEC 60320 (all parts).

There shall be no unsafe compatibility between couplers for class Il and class Ill with systems
specified in standard sheets of IEC 60320 (all*parts) and with the national domestic glug and
socket-gutlet systems of the country where_ the luminaire is placed on the market.

NOTE 2 |[The manufacturer can provide the list of the countries where the luminaire is placed on the market where
no risk of|unsafe plug-socket compatibility has been verified.

Complignce is checked by inspection and by the following test (see Figure 34).

—0 o
A B

|+
|

Buzzer

IEC
Figure 34 — Circuit for checking electrical contact between socket outlet and plug

Pole A is connected to all contacts of the outlet and Pole B is connected to all contacts of the
plug. During insertion the buzzer shall not operate.

NOTE 3 Some national plug and socket-outlet systems are shown in IEC TR 60083.

Plugs and socket-outlets for class Ill luminaires, where a safety isolating transformer is
delivered with the luminaire having a rated current < 3 A and a rated voltage < 25 V AC or
60 V DC and a power not exceeding 72 W, are allowed to comply only with the following
requirements:
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— plugs shall not be able to make any electrical contact with socket-outlets of other voltage
systems (in accordance with IEC TR 60083);

— sockets-outlets shall not admit plugs of other voltage systems;
— socket-outlets shall not have the protective earth contact.

For this particular plug and socket-outlet system, the ball pressure test given in Section 13 is
not applicable.

5.2.15 For Class Ill luminaires powered via information technology communication cabling,
connection to the supply shall be made by means of connectors complying with IEC 60603 (all
parts) or IEC 62680 (all parts).

NOTE The given requirements for PoE are adapted from IEC 62368-3:2017.

Complignce is checked by inspection.

5.2.16 |AC mains appliance inlets incorporated into luminaires to connect’to the L\ supply
shall comply with the requirements of IEC 60320 (all parts). For fixed-laminaires insfallation,
couplers according to IEC 61535 may alternatively be used. In this(case it shall be|verified
that cdnditions of use advised by the coupler manufactufer have been opserved
(IEC 61535:2009, 8.6). For appliance inlet or connector systemstaecording to IEC 61984 used
in accgrdance with their intended use and ratings thexfollowing requirement$ apply
additionglly.

a) Poldrization

Therne shall be no unsafe compatibility between, any pole of connectors, in accordapce with
6.3 of IEC 61984:2008.

b) Protection against electric shock
Enclosed connectors shall be used if the,econnector is accessible in normal use.
c) Mechanical locking

Conpectors without a breaking capacity (COC), as defined in 3.9 of IEC 61984:2008, shall
be pgrovided with mechanical\locking between the socket outlet and the plug. [Locking
deviges, where the locking\. function can be enabled by hand are permitted. Connectors
with|a breaking capacity (CBC), as defined in 3.8 of IEC 61984:2008, may be provided
withput a locking devjee:

d) Early contact making

Early contact making of a protective earth contact is also required for connectors designed
with[contacts-making only in a no-load condition.

e) Protectionragainst short circuit of poles

If stfanded wires are used, there shall be protection against an unintended shoft circuit
R £ n A Thaoitcat ~f1-A AACOC.0ONNQ 49 Q 4 L TR n ol
causet oy aree stant— e eSSt oo O Too zU00 I Tz o appresS—wim—=a—stant .,ngth of

6 mm insulation removed.

f) Cable clamp
Connectors for external wiring shall be provided with cable clamp, in accordance with 6.17
of IEC 61984:2008.

Compliance is checked by inspection.

NOTE IEC 60320 (all parts) allows for other configurations which do not comply with the relevant standard data
sheet.

5.2.17 Inter-connecting cables, if not made of standardized insulated and sheathed cables,
shall consist of a defined assembly made by the luminaire manufacturer of wiring within a
sleeve, tube or equivalent construction.
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5.2.18 All portable luminaires and fixed luminaires or luminaires intended to be connected to
the supply via a socket outlet, shall be fitted with a plug in accordance with IEC TR 60083, or
with regional or national standards where applicable, appropriate to the classification of the
luminaire.

Compliance is checked by inspection.

5.3 Internal wiring

5.3.1 Internal wiring shall be made with conductors of a suitable size and type to handle the
power occurring during normal use. The insulation of the wiring shall be made of a material
capable of withstanding the voltage and the maximum temperature to which it is subjected,
without gffecting the satety When properly Instalfed and connected to the mains.

If cable$ with a common type of insulation (PVC or rubber) are used as through-wiring, they
do not|need to be delivered with the luminaire if the way of mounting.‘given| in the
manufagturer’s instructions is clear. However, if special cables or sleeves,far example due to
high temperatures, are necessary, the through wiring shall always be factory assembled. The
requirerments of 3.3.3 ¢) shall be taken into account in the latter case,

Wires cploured with green and yellow combination shall only<be~used for protectiye earth
connectjons.

NOTE The temperature limits for the insulation are given in Table 1272\0f Section 12.

Sleeves|in compliance with 4.9.2 are suitable to protegt hot spots.

Complignce is checked by inspection and the following test, after the temperature and|heating
tests of [Section 12.

The sodket-outlet, if any, is loaded with the declared value specified by the manufacturer and,
if not dgclared, with its rated current at-rated voltage.

When stable conditions are reached, the voltage is increased until an over-wattage of| 5 %, or
an overivoltage of 6 % (depending on the type of lamp), is present.

When the new stable eonditions are reached, all temperatures on components, cables, etc.
which chn be influenced’ by the self-heating of the conductor shall be checked in accprdance
with the|requirements of Clause 12.4.

5.3.1.1 | For-wiring including connecting leads (tails) which is directly connected to the fixed
wiring, for,.example via a terminal block, and where the disconnection from the mains |s relied
upon by| the“external protection device(s), the following is applicable.

For normal operating currents 2 A and higher:

— nominal cross-sectional area: minimum 0,5 mm?Z,
— for through-wiring of fixed luminaires: minimum 1,5 mm?2,

— nominal insulation thickness: minimum 0,6 mm (PVC or rubber).
For mechanical protected wiring carrying normal operating currents lower than 2 A:

— nominal cross-sectional area: minimum 0,4 mm?2,

— nominal insulation thickness: minimum 0,5 mm (PVC or rubber).

The required mechanical protection is regarded to be adequate when extra insulation is added
at the following places where the wire insulation may be damaged:
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— in small openings of pipes when, during production, the wires are slid through,
— when bending wires closely around metal not specially treated to produce smooth edges.

5.3.1.2 For wiring which is connected to the fixed wiring via an internal current-limiting
device and limiting the current to 2 A maximum, for example lamp current control device,
circuit cut-outs, fuses, protective impedance or isolating transformers, the following is
applicable:

— the minimum cross-sectional area may be less than 0,4 mm?2 if overheating of the wire
conductor insulation is prevented under normal and short circuit operating conditions in
accordance with the tests of 5.4;

— the minimum insulation thickness, which may be less than 0,5 mm (PVC or rubber), shall
be sglecied in relation to the voltage stress occurring, see Table X.T.

— the purrent limit rating of the protection device shall be a proven characteristi¢ of the
device used.

NOTE Sge also Clause 0.5.

5.3.1.3 | In class Il luminaires where the internal wiring has a live conductor and [touches
accessible metal parts under normal operating conditions, the insulation, at least at the places
of contdct, shall comply with the requirements for double or reinforced insulation relgvant to
the voltage stress,for example by applying sheathed cables or sl€eves.

5.3.1.4 | Conductors without insulation may be used providéed that adequate precautions have
been taken to ensure adherence to the creepage distances and clearance requirements of
Section|11 and also with regard to the class of protection of Section 2.

5.3.1.5 | The SELV or PELV current-carrying parts do not have to be insulated. However, if
insulatign is applied, they shall be tested as méentioned in Section 10.

5.3.1.6 | When insulation materials are used which have insulating or mechanical prpperties
higher than PVC or rubber, an insulation thickness shall be selected which gives tHe same
degree pf protection.

5.3.2 Ipternal wiring shall be 'so situated or protected that it cannot be damaged by sharp
edges, fivets, screws and.similar components, or by moving parts of switches, joints| raising
and lowpring devices, telescopic tubes and similar parts. Wiring shall not be twisted along the
longitudjinal axis of the(cable through an angle exceeding 360°.

Complignce is checked by inspection (see also 4.14.4 and 4.14.5) and in accordance |with the
test of 4.14.3,

5.3.3 Ifid.class Il luminaires, in settable and adjustable luminaires, or in portable lufinaires
other than those for wall mouniing, infernal wiring passes through accessible metal parts or
through metal parts in contact with accessible metal parts, the opening shall be provided with
a tough bushing of insulating material, having smoothly rounded edges, so fixed that it cannot
easily be removed. Bushings of material likely to deteriorate with age shall not be used in
openings with sharp edges.

NOTE 1 The term "easily removable bushing" is used to describe a bushing which can be pulled out of its
mounting by movement of the luminaire during its life or by inadvertent handling of the luminaire. Examples of
accepted fixings include use of lock-nut, appropriate adhesive such as self-hardening resin, or properly sized push-
fits.

NOTE 2 An example of materials known for deterioration with age is natural rubber.

If the cable entry openings have smoothly rounded edges and the internal wiring is not
required to be moved in service, this requirement is met by the use of a separate protective
sheath over a cable that has no special protective sheath, or by using a cable which
incorporates a protective sheath.
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5.3.4 Joints and junctions in internal wiring, excluding terminations on components, shall be
provided with an insulating covering no less effective than the insulation of the wiring.

Compliance with the requirements of 5.3.3 and 5.3.4 is checked by inspection.

5.3.5 Where internal wiring passes out of the luminaire and the design is such that the wiring
may be subject to strain, the requirements for external wiring apply. The requirements for
external wiring do not apply to internal wiring of ordinary luminaires which has a length of less
than 80 mm outside the luminaire. For luminaires which are other than ordinary, all wiring
external to the enclosure shall comply with the external wiring requirements.

Compliance is checked by inspection. measurements and. if appropriate. in accordance with
the test$ and conditions of 5.2.10.1 or 5.2.10.4.

5.3.6 \\iring of settable and adjustable luminaires shall be fixed by means of|wire ¢arriers,
clips or|similar parts of insulating material at all places where it might otherwise rubjagainst
metal parts in the normal movement of the luminaire in such a way that thelinsulation|may be
damageld.

5.3.7 The ends of flexible stranded conductors may be tinned but)shall not have additional
solder dpplied unless a means is provided of ensuring that clamped connections cannot work
loose owing to cold flow of the solder (see Figure 28).

EXAMPLE This requirement is met when spring terminals are used. Securing the clamping screws |is not an
adequate|means of preventing the connecting of soldered strands{from working loose owing to cold flow of the
solder.

Complignce with the requirements of 5.3.6 and 5(3.7 is checked by inspection.

5.4 Test to determine suitability of conductors having a reduced cross-sectionfal area

To determine the suitability of conducters having a reduced cross-sectional area, connected
to contrplgear that limits the current to2 A, the following test shall be conducted:

a) discpnnect the conductors being evaluated as close as practical to the lights sourge in the
lumipaire and attach a resistive load using minimum 1 mm?2 cross section test leads; these
leads shall be routed out of the luminaire in a manner that will have the least infpact on
temperatures within-the luminaire;

b) adjust the resistive load to measure the maximum output current of the confrolgear,
maximum measured current shall not exceed 2,5 A;

c) with[the resistive load set to draw maximum output current, conduct the thermal test in
accgrdance with Clause 12.4. (see Figure 33);

d) the [resistive load is then set to 0 Q (short circuit) and the thermal test repgated in
accordance with Clause 12.4 (see Figure 33);

In no case shall the temperature of the luminaire wiring insulation exceed the limits stated in
Table 12.2 nor shall there be any indication of damage to the luminaire wiring.
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Resistive load is adjustable and capable of presenting 0 Q resistance.

Figure 33 — Test to determine suitability of conductors
having.a reduced cross-sectional area
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SECTION 6: Void
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SECTION 7: PROVISION FOR EARTHING

7.1 General

This section specifies requirements, where applicable, for the earthing of luminaires.

7.2 Provision for earthing

7.2.1 Metal parts of class | luminaires which are accessible when the luminaire has been
mounted, or is opened for replacement of a replaceable light source or replaceable starter or
for cleaning purposes, and which may become live in the event of an insulation fault, shall be
perman ;Ilt:y arrd |c:iab:y cormected—to—=a plutcutivc Ualth;ll\d termirrat—ot plutcbtivc ,arthing

contact.

Metal pprts screened from live parts by metal parts which are connected to .the protective
earthind terminal or protective earthing contact, and metal parts separated,from live parts by
double jnsulation or by reinforced insulation, are not, for the purpose ‘of "this requjrement,
regardef as likely to become live in the event of an insulation fault.

NOTE 1 |If a lamp breaks during a re-lamping operation, the breakage is mot.regarded as an insulgtion fault
according| to 7.2.1, as the lamp in this sense is not considered to be a part ‘of\the luminaire (see 0.4.2 fand 8.2.3
item a) fof clarification).

Metal parts of luminaires which may become live in the gvent of an insulation fault and which
are not j[accessible when the luminaire has been mounted; but are liable to come into|contact
with thg supporting surface, shall be permanently~and reliably connected to a protective
earthind terminal.

NOTE 2 |[The earthing of starters and lamp caps is not,a‘requirement but earthing of lamp caps can be pecessary
as a start|ng aid.

The protective earthing connections shall'be of low resistance.

Self-tapping screws may be usedsto provide protective earthing continuity, provided they
comply with the requirements diven in 4.12.1.

Thread-forming screws may-be used to provide protective earthing.

A thread forming serew used in a groove of a metallic material could provide protectiye earth
continuity for a _laminaire if all the tests required within this document regarding protective
earthind connection were passed. See Figure 30.

For clagsN luminaires with detachable parts provided with connectors or similar copnection
devices, i i = i ontacts

are made and the current-carrying contacts shall separate before the protective earth
connection is broken.

For terminal blocks with integrated screwless protective earthing contacts, the additional tests
of Annex V are to be applied.

It is allowed to earth built-in controlgear by means of fixing the controlgear to earthed metal
parts of the luminaire. Connection to protective earthing of the Iluminaire via the built-in
controlgear is not allowed.

7.2.2 Surfaces in settable and adjustable joints, telescopic tubes, etc., providing protective
earthing continuity, shall be such that a good electrical contact is ensured.
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7.2.3 Compliance with the requirements of 7.2.1 and 7.2.2 is checked by inspection and, for
protective earth, by the following test.

A current of at least 10 A, derived from a source with a no-load voltage not exceeding 12 V,
shall be passed between the earthing terminal or earthing contact and each of the accessible
metal parts in turn.

The voltage drop between the earthing terminal or earthing contact and the accessible metal
part shall be measured and the resistance calculated from the current and the voltage drop. In
no case shall the resistance exceed 0,5 Q. When type testing, the current shall be applied for
a period of at least 1 min.

NOTE I the case of a luminaire with a supply cord, the earthing contact is at the plug or supply~gnd of the
flexible cagble or cord.

7.2.4 PRrotective earthing terminals shall comply with the requirements\of 4.7[3. The
connectjon shall be adequately locked against accidental loosening.

For scrgw terminals, it shall not be possible to loosen the clamping méans by hand.
For scrgwless terminals, it shall not be possible to loosen the clamping means unintengionally.

Complignce is checked by inspection, by manual test and-by the tests specified in 4.7.]3.

NOTE I general, the designs commonly used for current-carrying terminals provide sufficient resilience [fo comply
with this nequirement; for other designs, special provisions, such)as the use of an adequately resilient paft which is
not likely fo be removed inadvertently, can be necessary.

For terminal blocks with integrated screwless,protective earthing contacts, the additional tests
of Annek V apply.

7.2.5 For a luminaire provided with ‘a:connector socket for a mains supply, the earth|contact
shall belan integral part of the socket:

7.2.6 For a luminaire to be connected to supply cables (fixed wiring) or to a supply dord, the
earth tefminal shall be adjacent to the mains terminal.

NOTE Lyminaires can be provided with type X or Y attachments.

7.2.7 Hor lumijhaires which are other than ordinary luminaires, all parts of a protectiye earth
terminal shalkkbe such as to minimize the danger of electrolytic corrosion resulting from
contact with'the earth conductor or any other metal in contact with them.

7.2.8 Either the screw or the other part of the protective earth terminal shall be made of
brass or other non-rusting metal or a material with a non-rusting surface and the contact
surfaces shall be of bare metal.

7.2.9 Compliance with the requirements of 7.2.5 to 7.2.8 is checked by inspection and by
manual test.

7.2.10 If a fixed class Il luminaire is provided with internal terminal(s) for maintaining the
electrical continuity for example for looping in or through wiring of an earthing conductor,
this (these) terminal(s) shall be insulated from accessible metal parts by double insulation or
reinforced insulation.
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A fixed connected class Il luminaire may have an earth connection for functional purposes, for
example for looping in, to assist the starting of a lamp or to avoid radio interference. The
functional earth circuit shall be separated from live parts by double or reinforced insulation.

Compliance is checked by inspection.

7.2.11
earthing

When a class | luminaire is supplied with a supply cord, this cord shall have an

core coloured green-yellow.

The green-yellow core of a supply cord shall be connected to the earthing terminal of the

luminair

e and to the earthing contact of the plug if one is attached.

All cong
colour ¢

For lum
conduct
cable o
before t

Complid
7.2.12
circuit s

circuit ¢

NOTE T
circuit of

uctors, whether internal or external, which are identified by the green .ang
ombination shall only be connected to a protective earthing terminal.

inaires with supply cords, the arrangement of the terminals, orythe length

cord move out of the cord anchorage, the current-carrying eonductor becon
he protective earthing conductor.

nce is checked by inspection.

Where a PELV circuit is connected to a protectivetearth for functional purpos
hall not be used for interconnection with othér Yuminaires to avoid overloa
bnductor.

he overload of the conductor can be caused by~fault current coming from a different point of
h building to earth.

yellow

of the

prs between the cord anchorage and the terminals, shall be sugh that, should the

hes taut
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the earth
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SECTION 8: PROTECTION AGAINST ELECTRIC SHOCK

8.1 General

This section specifies requirements for protection against electric shock from luminaires. A
test to determine whether a conductive part is a live part which may cause an electric shock is
described in Annex A.

8.2 Protection against electric shock

8.2.1 Luminaires shall be so constructed that their live parts are not accessible when the
luminairefrasbeeninstated—and-wired—as—mrrormatuse—and-whenitis upcllcd as1rgcessary
for replacing replaceable light sources or (replaceable) starters, even if the operatior] cannot
be achipved by hand. Basic insulated parts shall not be used on the outer surfaceé of the
luminaire without appropriate protection against accidental contact.

NOTE 1 |Examples of basic insulated parts are cables intended for internal wiring, controlgear for building-in.

Where a protective cover is used over a non-user replaceable light source in accordance with
Clause §.30, the cover shall be left in place during the tests and (inspections detailed by this
section.

No accgss to live parts with the standard test finger 4s permitted when the asg$embled
luminaire has been installed as for normal use and, in addition, under the following conditions:

— for portable, settable and adjustable luminairesy,~ho access to basic insulated parts with
the standard test finger is permitted, and

— for qther types of luminaires, there shall be"no access to basic insulated parts from the
outsjde of the luminaire by means ofia @&,50 mm probe according to Figufe 1 in
IEC 1032:1997.

Lampholders and starterholders, if used in portable, settable and adjustable luminairgs and if
accessible as specified above, shall comply with the electrical strength test and cfeepage
distance and clearance requirements for double or reinforced insulation.

NOTE 2 |Sufficient creepage distances and clearances to outer accessible surfaces might only be achi¢ved after
mounting [into the luminaire.

NOTE 3 |[Information on fampholders and starterholders complying with the above requirements can be taken from
the manufacturer’s literature.

Basic ipsulation—/may be accessible when the luminaire is opened for lamp or| starter
replacemment.

If a component infended for building-in is used on the outside of a fully assembled luminaire
which can be touched by the 50 mm sphere, it shall comply with the relevant requirements
applied to an independent component (see 1.2.29).

Other than where specifically required, lamps, lampholders and starterholders complying with
their own standard are exempt from the requirements of 8.2.1.

Protection against electric shock shall be maintained for all methods and positions of
installation in normal use with regard to the limitations indicated in the manufacturer's
installation instructions, and for all adjustments of settable and adjustable luminaires.
Protection shall be maintained after removal of all parts which can be removed by hand,
except lamps and the following parts of the lampholders:

a) For bayonet lampholders:

1) domes (terminal covers);
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kirts.

b) For Edison screw lampholders:

3) domes (terminal covers) for cord grip types only;

4) outer shells.

Covers in fixed luminaires that cannot be removed by a single action with one hand are not
removed. However, covers which have to be removed for changing lamps or starters are
removed for this test.

NOTE 4 A single action with one hand is normally taken to include removal of items such as a knurled headed
screw or a shade retaining ring.

Supply fonductors held by screwless terminals with push-button releasing devices~g

be remd
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uirement. This is possible as some specific actions are requiredyin order to
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and class Il luminaires intended for tubular tungsten filament lamps having a ¢
end shall incorporate a means of automatic double-polesdisconnection operati

tion(s) is (are) covered by standards which incdrporate special requireme
p accessibility of live parts which may cause an.électric shock.

LIlating properties of lacquer, enamel, paper)and similar materials shall not b
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tested according to Figure 26.
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8.2.3 For protection against electric shock, the following additional requirements apply:

a) Metal parts of class Il luminaires which are insulated from live parts by basic insulation
only are live parts for the purpose of this section. This requirement is applicable for the
situations where no electrical insulation is provided between the LV supply and output
circuits of the controlgear. Where the controlgear provides basic or double/reinforced
insulation from the LV supply the required insulation from the live part to the accessible

part

shall comply with Table X.1.

This does not apply to the non-current carrying parts of caps which comply with their
relevant IEC safety standard.

For class Il luminaires, glass lamp bulbs are not regarded as having further protection
against electric shock. If glass bowls and other protective glasses have to be removed
when the lamp is replaced or if they do not withstand the test of Clause 4.13, they shall
not be used as supplementary insulation.
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b) Metal lamp holders for bayonet cap lamps in class | luminaires shall be connected to a
protective earth.

c) SELV circuits may have exposed current carrying parts under the following conditions.

— For ordinary luminaires:

the no-load voltage and the voltage under load, does not exceed

for AC: 25 V RMS;

for DC: 60 V ripple-free;

for interrupted DC voltage for frequencies between 10 Hz and 200 Hz: 25V
where the voltage exceeds AC 25 V RMS or DC 60 V ripple-free, the touch

does not excead:
& SO+ 3 G-

If the vd
earth m
withstari

NOTE T

Class Il

8.2.4 H
shall ha

8.2.5 (

for AC: 0,7 mA (peak);
for DC: 2,0 mA (non-interrupted DC only).

[ the voltages or currents exceed the values given above, at,least one
onductive parts in the SELV circuit shall be insulated by insulation cap
ithstanding a test voltage of 500 V RMS for 1 min.

or luminaires which are other than ordinary the nominal veltage (under Iq
nder no load) does not exceed 12 V RMS or 30 V «ipple-free DC or 12
hterrupted DC voltage for frequencies between 10 Hz and*200 Hz. When the Iy
5 opened for light source replacement, the voltage limits for ordinary lumina
pplicable (for parts only accessible during maintenance).

V circuits may have exposed current carrying parts under the following conditiq

pr ordinary luminaires the voltage under doad and under no load does not
2V RMS or 30 V ripple-free DC;

br luminaires which are other than ordihary, the voltage (under load and under
oes not exceed 12 V RMS or 30 V ripple-free DC.

Itages exceed the values givep,above in the PELV circuit, only the pole conn

ay be accessible. The other-vpole shall be protected by an insulation caf
ding a test voltage of 500 ¥;RMS for 1 min in accordance with 10.2.2.

hese limits are based on, JEC 60364-4-41. See also Annex A.

luminaires are.accepted only for connection to a SELV source or PELV sourcg

Portable luminaires for connection to the supply by means of a supply cord 3
ve protection against electric shock which is independent of the supporting sur|

Compliance with the requirements of 8.2.1 to 8.2.4 is checked by inspection
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face.

and, if

necessd

.Y by the test with the relevant test probe according to Figures 1 ajd 2 in

IEC 61032:1997 or by means of the specific test probe specified for the component in
question.

This test probe shall be applied to every possible position, if necessary with a force of 10 N,
an electrical indicator being used to show contact with live parts. Movable parts, including
shades, shall be placed in the most unfavourable position by hand; if made of metal, they

shall no

t touch live parts of the luminaire or of the lamps.

8.2.6 Covers and other parts providing protection against electric shock shall have adequate
mechanical strength and shall be reliably secured so that they will not work loose with normal
handling.

Compliance is checked by inspection, by manual test and by the tests of Section 4.
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For wall mounted luminaires, portable, settable and adjustable luminaires where covers
whose fixing is not dependent on screws and whose removal is obtained by applying a force
in an approximately perpendicular direction to the mounting/supporting surface, shall comply

with the

following test:

A force is applied approximately perpendicular to the mounting/supporting surface. The force
shall be 20 N when the opening of the cover gives access to basic insulated parts and 80 N
when live parts are accessible.

During the test, the cover(s) shall not work loose.

8.2.7

uminaires (other than those mentioned below) incorporating a capa

citor of
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across 1
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exceedi
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nce exceeding 0,5 uF shall be provided with a discharge device so that the
he capacitor 1 min after disconnection of the luminaire from the source-0of,s
Iltage does not exceed 50 V.

luminaires designed to be connected to the supply by means of @\plug, track
ed luminaires, or luminaires with supply connector with contacts) ‘accessible
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so that 1 s after disconnection, the voltage betweef the pins of the
connector contacts does not exceed 34 V.
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SECTION 9: RESISTANCE TO DUST, SOLID OBJECTS AND MOISTURE

9.1 General

This section specifies the requirements and tests for luminaires classified as resistant to dust,
solid objects and moisture in accordance with Section 2, including ordinary luminaires.

9.2 Tests for ingress of dust, solid objects and moisture

The enclosure of a luminaire shall provide the degree of protection against ingress of dust,
solid objects and moisture in accordance with the classification of the luminaire and the IP

number pmarkedon-thetumirraire:

NOTE 1 |The tests for the ingress of dust, solid objects and moisture specified in this document afe not all
identical fo the tests in IEC 60529 because of the technical characteristics of luminaires. An explanation| of the IP
numbering system is given in Annex J.

Complignce is checked by the appropriate tests specified in 9.2.0 to 94271, and for pther IP
ratings by the appropriate tests specified in IEC 60529.

Before |the tests for the second characteristic numeral, withithe exception of IAX8, the
luminaife complete with lamp(s) shall be switched on and%brought to a stable operating
temperdture at rated voltage.

The waler for the tests shall be at a temperature of 15CC + 10 °C except for IPX9 where the
tempergture shall be 80 °C (£5 °C) or 15 °C (10 °C)\following the marking of the lumipaire.

Luminaiyes shall be mounted and wired as in nérmal use and placed in the most unfayourable
position| complete with their protective translucent covers, if any, for the tests of 9.2.0 to
9.2.11.

Where ¢onnection is made by a plug or a similar device, then this shall be regarded a$ part of
the complete luminaire and shall_be included in the tests and similarly for any deparate
controlgear.

For tests of 9.2.3 to 9.2-1%;* a fixed luminaire intended for mounting with its body in|contact
with a |surface shall be-tested with an expanded metal spacer interposed betwgen the
luminaire and the meunting surface. The spacer shall be at least equal in overall size to the
projection of the luminaire, and have dimensions as follows:

Longway efimnesh 10 mm to 20 mm
Shortway-0f mesh 4 mm to 7mm
Strand-width 5 mm—to—2-mm
Strand thickness 0,3mm to 0,5mm
Overall thickness 1,8 mm to 3 mm

Luminaires having provision for draining water by means of drain holes shall be mounted with
the lowest drain hole open unless otherwise specified in the manufacturer's installation
instructions.

If the installation instructions indicate that a luminaire is for ceiling or under-canopy mounting,
the luminaire shall be attached to the underside of a flat board or plate which extends 10 mm
beyond that part of the luminaire perimeter in contact with the mounting surface.
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For recessed luminaires, the parts in the recess and the parts protruding from the recess shall
each be tested according to their IP classification as indicated in the manufacturer's mounting
instructions. A box encapsulating the part in the recess may be necessary for the tests of

9.2.4 to

9.2.11.

NOTE 2 The claimed IP rating is only applicable to the enclosure of the luminaire. In the case of a recessed
luminaire, the IP rating of the luminaire does not protect the integrity of any seals outside of the luminaire, e.g.

between t

he lower and upper parts of the ceiling.

For IP2X luminaires, the enclosure denotes that part of the luminaire containing the main part
other than the lamp and optical controls.

NOTE 3 Since luminaires have no hazardous moving parts, the level of safety as specified in IEC 60529 is

achieved.
Portabld
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equal td
other c4
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in Secti
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luminaires, wired as in normal use, shall be placed in the most unfavourable
bl use.

if any, shall be tightened with a torque equal to two-thirds of that-applied to g
of 4.12.5.

crews of covers, other than hand-operated fixing screws-of glass covers,
d with a torque equal to two-thirds of that specified in Table 4.1.

) lids shall be tightened with a torque having a“walue in newton metres nun
one-tenth of the nominal diameter of the screw"thread in millimetres. Screv
ps shall be tightened with a torque equal to two-thirds of that specified in Tabl

mpletion of the tests, the luminaire shallkwithstand the electric strength test §
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eposit of talcum powder inside enclosures for dust-tight luminaires;

race of water on electrical’connections, current carrying parts or on insulation
d become a hazard. for the user or surroundings, for example where it could
Creepage distanceStbelow the values specified in Section 11; the only exceptio
r SELV or PELY " conductors where the voltage under load does not exceed 14
rupted DC voltage for frequencies between 10 Hz and 200 Hz, 12 V RMS
e free DCand the conductors are protected from corrosion.

E 4 Some-aspects of protection against corrosion are covered by Clause 4.18.

ror,luminaires without drain holes, there shall be no water entry.
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nerically
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b 4.1.
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where it
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n to this
V peak
or 30V

NOTE5—Care s takemr ot tomistake comdensatiom forwaterentry:

2) For luminaires with drain holes, water entry including condensation is allowed during
the tests if it can drain out effectively and provided it does not reduce the creepage
and clearance distances below the minimum levels specified in this document;

d) no trace of water having entered in any part of a watertight or pressure watertight
luminaire or high pressure and temperature water jet-proof luminaire or high pressure and

cold

water jet-proof luminaire;

e) no contact permitted with live parts by the relevant test probe for first characteristic
IP numeral 2;

no entry into the luminaire enclosure by the relevant test probe for first characteristic
IP numerals 3 and 4;
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for luminaires with drain holes in accordance with Clause 4.17 and luminaires with
ventilation slots for forced cooling, no contact with live parts is permitted through the drain
holes and ventilation slots with the relevant test probe for the first characteristic IP
numerals 3 and 4;

f) no trace of water on any part of a lamp requiring protection from splashing water as
indicated in the "information for luminaire design" section of the applicable lamp standard;

g) no damage, for example, cracking or breakage of a protective shield or glass envelope,
such that safety or protection against the ingress of moisture is impaired.
9.2.0 Tests

Solid-object-proof luminaires (first characteristic IP numeral 2) shall be tested with the
standar@l test finger specified in TEC 60529 in accordance with the requirements of S€lctions 8
and 11.

Luminaires with first characteristic IP numeral 2 are not required to be tested\with thg sphere
specified in IEC 60529.

Solid-ohject-proof luminaires (first characteristic IP numerals 3 and 4)shall be tested gt every

possiblg point (excluding gaskets) with a probe in accordance with’ test probe C |lor D of
IEC 61032, applied with a force as specified in Table 9.1:

Table 9.1 — Solid-object-proof luminaire test

Test probe according to Probe wire Application
IEC 61032 diameter force
N
Firsf IP numeral 3 Cc +0,05 3 wih a tolerance
25mm “5op MM of +10 %
First IP numeral 4 D +0,05 1 with a tolergnce
Tmm "0 MM of £10 %

The end of the probe wire shall.bé-cut at right angles to its length and be free from burs.

9.2.1 Dust-proof luminaires- (first characteristic IP numeral 5) shall be tested in| a dust
chambey similar to that{shown in Figure 6, in which talcum powder is maintained|in sus-
pension| by an air current. The chamber shall contain 2 kg of powder for every cubic metre of
its volume. The taleum powder used shall be able to pass through a square-meshead sieve
whose mominal wife diameter is 50 ym and whose nominal free distance between wires is
75 um. It shall'‘not have been used for more than 20 tests.

The test shall proceed as follows.

a) The luminaire is suspended outside the dust chamber and operated at rated supply
voltage until the operating temperature is achieved.

b) The luminaire, whilst still operating, is placed with the minimum disturbance in the dust
chamber.

c) The door of the dust chamber is closed.

d) The fan/blower causing the talcum powder to be in suspension is switched on.

e) After 1 min, the luminaire is switched off and allowed to cool for 3 h whilst the talcum
powder remains in suspension.

NOTE The 1 min interval between switching on the fan/blower and switching off the luminaire is to ensure that the
talcum powder is properly in suspension around the luminaire during initial cooling, which is most important with
smaller luminaires. The luminaire is operated initially as in item a) to ensure the test chamber is not overheated.
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9.2.2 Dust-tight luminaires (first characteristic IP numeral 6) are tested in accordance
with 9.2.1.

9.2.3 Drip-proof luminaires

9.2.3.1 Drip-proof luminaires (second characteristic IP numeral 1) are subjected for 10 min
to an artificial rainfall of 1*8'5 mm/min, falling vertically from a height of 200 mm above the top

of the luminaire.

9.2.3.2 Drip-proof luminaires (second characteristic IP numeral 2) are subjected for 10 min

to an artificial rainfall of 3*%5 mm/min, falling vertically from a height of 200 mm above the top

of the Iyminaire, when the luminaire is in the most onerous position and tilted at any~angle up
to 15° oh either side of the vertical.

9.2.4 Rain-proof luminaires (second characteristic IP numeral 3) are sprayed with water
for 10 min by means of a spray apparatus as shown in Figure 7. The radiusof the semjcircular
tube shall be as small as possible and compatible with the size and position of the lumjinaire.

The tubg shall be perforated so that jets of water are directed towards the centre of the circle
and the|water flow rate at the inlet of the apparatus shall be approximately 0,07 I/mih with a
tolerange of +5 % per hole multiplied by the number of holes (approximately 80 kN/mZ2).

The tuble shall be caused to oscillate through an angle/of 120°, 60° on either sid¢ of the
vertical,|the time for one complete oscillation (2 x 120:)being about 4 s.

The luminaire shall be mounted above the pivet line of the tube so that the end$ of the
luminaire receive adequate coverage from the-jets. The luminaire shall be turned gbout its
vertical laxis during the test at a rate of 1 r/min.

After thjs 10 min period, the luminaife shall be switched off and allowed to cool naturally
whilst the water spray is continued for a further 10 min.

NOTE I Japan, the oscillating tube test and the spray nozzle test as specified in IEC 60529 are accepted.

9.2.5 $plash-proof lumijnaires (second characteristic IP numeral 4) are sprayed frofn every
direction with water for 0 min by means of the spray apparatus shown in Figur¢ 7 and
described in 9.2.4. The Tuminaire shall be mounted under the pivot line of the tube so|that the
ends of|the luminaire receive adequate coverage from the jets.

The tubp shall.be caused to oscillate through an angle of almost 360°, 180° on either side of
the vertfcal; the time for one complete oscillation (2 x 360°) being about 12 s. The lyminaire
shall belturhed about its vertical axis during the test at a rate of 1 r/min

The support for the equipment under test shall be grid shaped in order to avoid acting as a
baffle. After this 10 min period, the luminaire shall be switched off and allowed to cool
naturally whilst the water spray is continued for a further 10 min.

NOTE In Japan, the oscillating tube test and the spray nozzle test as specified in IEC 60529 are accepted.

9.2.6 Jet-proof luminaires (second characteristic IP numeral 5) are switched off and
immediately subjected to a water jet for 15 min from all directions by means of a hose having
a nozzle with the shape and dimensions shown in Figure 8. The nozzle shall be held 3 m
away from the sample.

The water pressure at the nozzle shall be adjusted to achieve a water flow rate of 12,5 I/min
with a tolerance of 5 % (approximately 30 kN/m?).
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9.2.7 Powerful water jet-proof luminaires (second characteristic IP numeral 6) are switched
off and immediately subjected to a water jet for 3 min from all directions by means of a hose
having a nozzle with the shape and dimensions shown in Figure 8. The nozzle shall be held
3 m away from the sample.

The water pressure at the nozzle shall be adjusted to achieve a water flow rate of 100 I/min
with a tolerance of 5 % (approximately 100 kN/m?2).

9.2.8 Watertight luminaires (second characteristic IP numeral 7) are switched off and
immediately immersed for 30 min in water, so that there is at least 150 mm of water above the
top of the Iluminaire and the lowest portion is subjected to at least 1 m head of water.
Luminaires shall be held in position by their normal fixing means. Luminaires for tubular
fluoresTnt Tamps shall be positioned horizontally, with the diffuser upwards, T m_bélow the
water suirface.

NOTE This treatment is not sufficiently severe for luminaires intended for operation under water.

9.2.9 Pressure watertight luminaires (second characteristic IP numeral 8)-are heated either
by switdhing on the lamp or by other suitable means, so that the tempetature of the Iyminaire
enclosufe exceeds that of the water in the test tank by between 5 °C'and 10 °C.

The luminaire shall then be switched off and subjected to a water pressure of 1,3 times that
pressure which corresponds to the rated maximum immersion_depth for a period of 30 |min.

9.2.10 (High pressure and temperature water jet-proGf luminaires (second characteyistic IP
numeral 9 (80 °C)) are switched off and immediately.subjected to the high pressure gnd high
temperdture water jet. The test is made by spraying‘the luminaire with a stream of hpt water
from a $tandard test nozzle as described in IEC60529. The water for the tests shalllbe at a
temperdture of (80 £ 5) °C. For small enclostires (largest dimension less than 250 mm), the
test durgtion is in total 2 min. For large enclosures (largest dimension greater than or pqual to
250 mm), the test duration is 1 min/m2-of the calculated surface area of the emclosure
(excluding any mounting surface), with-a minimum duration of 3 min.

9.2.11 [High pressure and cold water jet-proof luminaires (second characteristic IP nymeral 9
(15 °C) fare switched off and imlediately subjected to the high pressure and cold temperature
water jgt. The test is madewby-spraying the luminaire with a stream of water from a gtandard
test nozzle as described-inIEC 60529. The water for the tests shall be at a tempenature of
(15 £ 1Q) °C. For small~enclosures (largest dimension less than 250 mm), the test dulation is
in total P min. For large enclosures (largest dimension greater than or equal to 250 mm), the
test dufation is 1 min/m? of the calculated surface area of the enclosure (excluding any
mounting surface),*with a minimum duration of 3 min.

9.3 I-1umidity test

All luminaires shall be humidity-proof where humid conditions may occur in normal use.

Compliance is checked by the humidity treatment described in 9.3.1, followed immediately by
the tests of Section 10.

Cable entries, if any, shall be left open; if knock-outs are provided, one of them shall be
opened.

Parts which can be removed by hand (e.g. electrical components, covers, protective glasses),
shall be removed and subjected, if necessary, to the humidity treatment with the main part.

9.3.1 The luminaire is placed in the most unfavourable position of normal use, in a humidity
cabinet containing air with a relative humidity maintained between 91 % and 95 %. The
temperature of the air at all places where samples can be located shall be maintained within
1 °C of any convenient value "t" between 20 °C and 30 °C.
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Before being placed in the humidity cabinet, the sample shall be brought to a temperature
between "t" and (t + 4) °C. The sample shall be kept in the cabinet for 48 h.

NOTE In most cases, the sample can be brought to the specified temperature between "t" and (¢+ + 4) °C by
keeping it in a room at this temperature for at least 4 h before the humidity treatment.

In order to achieve the specified conditions within the cabinet, it is necessary to ensure
constant circulation of the air within, and in general to use a cabinet which is thermally
insulated.

After this treatment, the sample shall show no damage affecting compliance with the
requirements of this document.
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SECTION 10: INSULATION RESISTANCE AND ELECTRIC STRENGTH,
TOUCH CURRENT AND PROTECTIVE CONDUCTOR CURRENT

10.1 General

This section specifies requirements and tests for the insulation resistance, electric strength,
touch current and protective conductor current of luminaires.

10.2 Insulation resistance and electric strength

The insulation resistance and the electric strength of luminaires shall be adequate.

Complignce is checked by the tests of 10.2.1 and 10.2.2 in the humidity cabinet or‘'the|room in
which the sample was brought to the specified temperature, after reassemblycofithose parts
which may have been removed.

The switch, if any, shall be placed in the ON position for all tests, except for tests between
live parls which are separated by the action of a switch.

During these tests, the following components shall be disconnetted, so that the test yoltages
are applied to the insulation of the components, but not:to the capacitive or ipductive
functional elements of these components, as appropriate:

a) shunmt-connected capacitors;

b) caplcitors between live parts and the body;

c) protective impedance device;

d) chokes or transformers connected betwegn live parts.
If it is impossible to place metal foil in poSition on linings or barriers, the tests shall he made
on thre¢ pieces of the lining or barrierywhich have been taken out and placed betwgen two

metal balls having a diameter of 20.mm, which shall be pressed together with a force pf 2 N £
0,5 N.

The corlditions of test for transistorized ballasts shall be as specified in IEC 61347 (all|parts).

For fixep Class 1 luminaires, overvoltage protective devices which comply with IEC 6{1643-11
shall be|disconnected from the circuit.

The insplation-between live parts and the body, as well as between accessible mefal parts
and metal, foil 'on the inside of insulating linings and barriers, are tested according to the
required type of insulation. T

NOTE The term “body” includes accessible metal parts, accessible fixing screws and metal foil in contact with
accessible parts of insulating material.

When carrying out the electric strength test on luminaires containing electronic controlgear,
rated lamp circuit voltages greater than the luminaire supply voltage rating may be present.
This is indicated by the rating Uy, marked on the lamp controlgear. In these instances, the
test voltage applied to parts of the lamp circuit shall be calculated from the U, rating marked
on the lamp controlgear instead of U, where U is the working voltage.

10.2.1 Test — Insulation resistance

The insulation resistance shall be measured with a DC voltage of approximately 500 V, 1 min
after the application of the voltage.
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For the insulation of SELV or PELV parts of luminaires, the DC voltage to be used for
measurement is 100 V.

The insulation resistance shall be not less than the values specified in Table 10.1.

The insulation between live parts and the body of class Il luminaires shall not be tested if the
basic insulation and the supplementary insulation can be tested separately.

Table 10.1 — Minimum insulation resistance

Minimum insulation resistance MQ

—sulationefparts

Class |
luminaires

Class Il
luminaires

Classd
luming

1
ires

SELV/PEL

V:

Between
polarity

Current-carrying parts of different

Between
mounting

Current-carrying parts and the
surface *

Between
parts of th

Current-carrying parts and metal
e luminaire***

Between
cord or c3
cord anch
parts

he outer surface of a flexible
ble where it is clamped in a
orage and accessible metal

Insulating
Section 5

bushings as described in

Other tha

h SELV/PELV:

Between

ive parts of different polarity

b

Between
surface *

ive parts and the mounting

bandc, ord

Between
luminaire

ive parts and metal parts of the

b and c, ord

Between
different
switch

ive parts which can becomge of
olarity through action ofta

b

b

Between
cord or cg
cord anch
parts

he outer surface of a flexible
ble where it is ¢lamped in a
orage and aecessible metal

Insulating
Section 5

bushingssas described in

a Basic

insulation for voltages of

SELV

PELV

b Basic

insulation for voltages other

than SELV/PELV

¢ Supplementary insulation

d Double or reinforced insulation

* The mounting surface is covered with metal foil for the purpose of this test.

** During the test, the switch may influence the result. In the case of electronic disconnection or micro
disconnection according to 7.1.11 of IEC 61058-1:2000, it may be necessary to remove the switch from the

circuit

*** This requirement does not exclude the connection of the PELV-circuits to earth for functional purposes.
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Insulating linings and barriers shall be tested only if the distance between live parts and
accessible metal parts, without the lining or barrier, would be less than that specified in
Section 11.

The insulation of bushings, cord anchorages, wire carriers or clips shall be tested in
accordance with Table 10.1 and, during the test, the cable or cord shall be covered by metal
foil or replaced by a metal rod of the same diameter.

These requirements do not apply to starting aids which are purposely connected to the mains
if they are not live parts.

NOTE See Annex A for a test for live parts.

10.2.2 |Test — Electric strength

A voltage of substantially sine-wave form, with a frequency of 50 Hz or 60 Hz‘and the value
specifief in Table 10.2, shall be applied for 1 min across the insulation shown in that table.

Initially,|no more than half the specified voltage shall be applied, it iS-then raised gradually to
the full yalue.

In the case of a luminaire where it is not possible to remove colpling capacitors, leadipng to an
incorredt result in an AC test, an alternative dielectric strength test with a DC test voltage may
be applied according to the following parameters/procedtire:

— The|DC test voltage shall be substantially free of ripple. This requirement is fulfilled if the
ratio between the peak value of the voltage, ahd the average value is (1,0 £ 3)|%. The
average value of the DC test voltage shall\be equal to the peak value of the |AC test
voltage as required in Table 10.2.

— The|DC test voltage shall be raised uniformly from 0 V to the value specified abovie within
5 s gnd held at that value for 1 min,

For the|high-voltage source usedfor the test, when the output terminals are short-¢ircuited
after the output voltage has beenhadjusted to the appropriate test voltage, the outpuf current
shall be|at least 200 mA.

The ovdrcurrent relay shall not trip when the output current is less than 100 mA.
The vallie of the testvoltage applied shall be measured within +3 %.

The mefal foil'shall be so placed that no flashover occurs at the edges of the insulation.

For class—H-uminaires—ncorporating—both—reinforeed—nsutation—and—double—instiation, the
voltage applied to the reinforced insulation shall not overstress the basic insulation or the
supplementary insulation.

Glow discharges without a drop in voltage are ignored.
No flashover or breakdown shall occur during the test.

These requirements do not apply to starting aids which are purposely connected to the mains
if they are not live parts.

For luminaires with ignitors, the electric strength of parts of the luminaire that are stressed by
the pulse voltage is tested with the ignitor operating, to ensure that the luminaire insulation,
wiring and similar parts are adequate.
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For luminaires with ignitors and lampholders which, according to the Ilampholder
manufacturer’s instructions, achieve their maximum impulse voltage protection only with a
lamp inserted, a dummy lamp shall be inserted for this test.

NOTE 1 The dummy lamp can be supplied with the type test sample.

NOTE 2 This requirement enables the cap/holder design to be kept to a reasonable size while allowing the pulse
voltage to rise to a level which will ensure hot restarting of a discharge lamp (for example in studio applications).

The luminaire with ignitors is connected to a supply of 100 % rated voltage, for a period of
24 h. Ignitors that become defective during this period are replaced immediately. The electric
strength test with the values specified in Table 10.2 is then applied to the luminaire with all
the terminals (except any earthing terminal) of the ignitor connected together.

For luminaires with manual ignitors such as push-buttons, the luminaire is connected to a
supply of 100 % rated voltage and subjected to a "3 s on/10 s off" switching cycle foy a total
period df 1 h. Only one ignitor is used for this test.

Luminaiyes with ignitors provided with ballasts which are marked for exelusive use |with an
ignitor Raving a time limitation device, conforming to IEC 61347-2-9,cshall be subjectgd to the
same test but for a period consisting of 250 on/off cycles, keeping @n off-period of 2 mjn.

No flashover or breakdown shall occur during the electric strength test.

When ciarrying out the electric strength test on luminaires containing electronic conirolgear,
rated lamp circuit voltages greater than the luminaire ‘Supply voltage rating may be present.
This is [ndicated by the rating U, marked on the.lamp controlgear. In these instanges, the
test volfage applied to parts of the lamp circuit shall'be calculated from the U, rating|marked
on the lamp controlgear instead of U where U is_the working voltage.

Furthermore, dependent on the type of instlation between the LV supply and output cifcuits of
the contfrolgear, the value of working volftage U used for the electric test shall be based on

Uyt LM supply, or U, plus LV supply;”as detailed by Table X.1.
Table 10.2 — Electric strength
Test voltage
\Y
Insulation of parts
Class | Class Il Clasg Il
luminaires luminaires lumingires
SELV/PELV:
Between gurrent-carrying parts of different a a a
polarity
Between current=tarryimg partsamndthe g g g
mounting surface*
Between current-carrying parts and metal a a a
parts of the luminaire****
Between the outer surface of a flexible a a a
cord or cable where it is clamped in a
cord anchorage and accessible metal
parts
Insulating bushings as described in a a a
Section 5
Other than SELV/PELV:
Between live parts of different polarity b b -
Between live parts and the mounting b b and c, or d***** -
surface”
Between live parts and metal parts of the b b and c, or d***** -
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Test voltage
\Y
Insulation of parts
Class | Class Il Class Ill
luminaires luminaires luminaires
luminaire

Between live parts which can become of b *** b *** -

different polarity through action of a

switch

Between the outer surface of a flexible b c -

cord or cable where it is clamped in a

cord anchorage and accessible metal

parts

Insulatingrbustrimgs—asdescrited-im 19 C =

Section 5

a Basiclinsulation for voltages of 500

SELV|PELV

b Basic|insulation for voltages other 2U ** + 1 000

than §ELV/PELV

c Supplémentary insulation 2U ** + 1 000

d Doublg or reinforced insulation 4U ** +2°000

* Thie mounting surface is covered with metal foil for the purpose of this test!

** U Jin this case is the nominal line-to-neutral voltage of the neutral-earthed supply system. Advi¢e can be
foynd in IEC 60664-1.

e Ddring the test, the switch may influence the result. In dhevcase of electronic disconnection| or micro
digconnection according to 7.1.11 of IEC 61058-1:2000, itmay be necessary to remove the switch from the
circuit.

R Thlis requirement does not exclude the connection of(the PELV-circuits to earth for functional purpgses.

****  Thlis table gives details for the situations where ne"electrical insulation is provided between the LV supply
an(d output circuits of the controlgear. Where the controlgear provides basic or double/reinforced [insulation
frdgm the LV supply, the required insulation fram the live part to the accessible part, including thelmounting
sufface, may be different. As a consequence of the requirements according to Table X.1, the tept voltage
may be modified.

10.3 Tpuch current, protective conductor current and electric burn

The tough current or protective conductor current that may occur during normal opefation of

brdance

the Ium’Lnaire shall not(exceed the values given in Table 10.3 when measured in acc

with An

ex G:
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Table 10.3 — Limits of touch current or protective conductor current and electric burn

Touch current Max limit (peak)
All luminaires of class Il 0,7 mA
Class | luminaires rated up to and including 16 A fitted with a plug 0,7 mA
connectable to an unearthed socket outlet?
Metal parts of class | luminaires isolated by double or reinforced insulation 0,7 mA
Protective conductor current Supply currents Max limit (RMS)
Class | luminaires fitted with a <4A 2 mA
single or multiphase plug, rated up
tO and ir CIuding 32 A 4 ADUL=TUA U,0 TTMATA
>10 A 5 mA
Class | luminaires intended <7A 3,5'mA
for pernfanent connection
P >7 Abut<20A 0,5 MA/A
>20A 10-mA or according|to
manufacturer’s instrugtions

Electric purn u.c.

NOTE [n Australia and New Zealand there is no allowance for protettive conductor current greafer than
10 mA.

a8 Testjng is not required where the manufacturer’s instruction§)supplied with the luminaire advise |that the
lumipaire must be earthed.

Complignce is checked in accordance with Annex G.

NOTE 1 | For luminaires incorporating AC supplied electronic ballasts, the leakage current can be greatly
dependent upon the spacing between the lampgsand the earthed starting aid, due to the high frequency operation of
the lamp.

NOTE 2 |Further explanations regarding\the measurement of touch current and protective conductor cyrrent can
be found |n IEC 60990 and IEC 6114032001, Annex B.
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SECTION 11: CREEPAGE DISTANCES AND CLEARANCES

11.1 General

Section 11 specifies minimum requirements for creepage distances and clearances in
luminaires.

NOTE 1 The way in which creepage distances and clearances are measured is specified in IEC 60664-1.

NOTE 2 The calculation method and the structure of the creepage distances and clearances are taken from
IEC 60664-1:2007 and IEC 60664-4.

NOTE 3 [Annex U provides information about values for Impulse withstand category 1.
11.2 Creepage distances and clearances
11.2.1 |General

Parts dg¢tailed in Table M.1 shall be adequately spaced. Creepage distatices and cleprances
shall be[not less than the values given in Tables 11.1.A, 11.1.B and #1.2. Creepage distances
shall nof be less than the required minimum clearance.

No valugs are specified for working voltages below 25 V RMS ‘and 60 V DC as the test|voltage
of Tablg 10.2 is considered sufficient.

Distancgs between current-carrying parts of opposite polarity shall comply with the
requirements for basic insulation.

The minimum distances specified are based on the following parameters:

— for Use up to 2 000 m above sea level;

— pollgtion degree 2 where normally only non-conductive pollution occurs, but occasionally a
temporary conductivity caused by condensation is to be expected;

— equipment of impulse withstand category Il which is energy-consuming equipment to be
supplied from the fixed installation.

For detpils of pollution degrees or impulse withstand categories, IEC 60664-1 shpuld be
consultgd.

Complignce is cheeked by measurements made with and without conductors of thel largest
section |connected to the terminals of the luminaires. Internal wiring terminals of lufninaires
shall be|checked with actual conductors supplied with the luminaire fitted.

Th P T H rs 4+l oliat £ L £l 4 N H H s dt 't
e corrrtottron—totne CreTuayeurstanie T ur arry " yrouoveTTC oS urarr 1T 11T wWikdT TS TITTTIIG o IS

width.

A creepage or a clearance distance may be split into several parts. Any air gap less than
1 mm wide is ignored in calculating the total distances, unless the total clearance is less than
3 mm where one third of the air gap width shall be taken into account.

For luminaires provided with an appliance inlet, the measurements are made with an
appropriate connector inserted.

Distances through slots or openings in external parts of insulating material are measured with
metal foil in contact with the accessible surface. The foil is pushed into corners and similar
places by means of the standard test finger specified in IEC 60529, but it is not pressed into
openings.
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Reductions for creepage distances and clearances are allowed for luminaires which are (or
have parts) protected against pollution by the use of coating or potting, if the requirements

given in

Annex P of IEC 61347-1:2015 and IEC 61347-1:2015/AMD1:2017 are fulfilled.

The values in Table 11.1.A and 11.1.B do not apply to components for which separate IEC
publications exist, but do apply to mounting and accessibility distances to the component
when it is incorporated in the luminaire.

Creepage distances at a supply terminal shall be measured from the live part in the terminal
to any accessible metal parts, and the clearance shall be measured between incoming supply
wiring and accessible metal parts, i.e. from a bare conductor of the largest cross-section to
the metal parts which can be accessible. At the internal wiring side of the terminal, the

clearan¢e shall be measured between live parts of the terminal and accessible me

(see Fig

NOTE The measurements of the clearances from supply and from internal wiring differ because the
rer does not have control over the length of insulation removed from the supply wining by the ingtaller.

manufact

When ¢
carriers

11.2.2

The min

For the
be take
Annex X

The val
frequen

- If tH
prov

Table 11.1.A.

— Ifth
than
30 k

ure 24).

reepage distances and clearances are determined at bushings;¢cord anchorag
or clips, the measurement shall be made with the cable fitted.

Creepage distances

imum values for creepage distances are listed in Table 11.1.A.

 into account. In the case of an insulated cireuit the requirements of Clause 4
shall be taken into consideration to find the working voltage.

les of Table 11.1.A are valid for voltages with a frequency below 30 kHz. Fg
cies the following requirements shalt apply.

e voltage and/or frequency “requires higher creepage distances, the infq
ded by the controlgearc manufacturer shall be followed, see footnote

b l[uminaire is used in eombination with or together with components or devic
controlgear covered by IEC 61347 (all parts) and which produces frequenc
Hz, the requirements of IEC 60664-4 shall apply.

al parts

luminaire

es, wire

dimensioning of the creepage distances the . RMS values of the working voltage shall

.31 and

r higher

rmation

c" of

bs other
y above
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Table 11.1.A — Minimum creepage distances for AC sinusoidal voltages up to 30 kHz

(to be used in conjunction with Annex M)

RMS working voltage not exceeding
Distances
\Y
mm
50 150 250 500 750 1000

Creepage distances ° ¢
— Basic or supplementary insulation PTI @
> 600 0,6 0,8 1,3 2,5 3,8 5,0
< 600 1,2 1,6 2,5 5 7,6 10
— Reinfofced insulation PTI @ > 600 -d 1,6 2,6 5,0 7,6, 10

< 600 -d 3,2 5,0 10 16 20

Lined

IEC 6
creef]

Valug

a8 PTI (proof tracking index) in accordance with IEC 60112.

For greepage distances, the equivalent DC voltage is equal to the RMS value of the-sinusoidal AC

¢ In the case of combination of voltage and frequency which require higher creepage than the values
in thip table, the controlgear is marked with the details of this combination (Uout and frequency f,,

r interpolation between columns is allowed.

1347-1:2015 and IEC 61347-1:2015/AMD1:2017, 7.1, item w). For“details and the required v
age see IEC 61347-1:2015 and IEC 61347-1:2015/AMD1:2017, 16.2.3.

s under consideration.

voltage.

required
;) — see
hlues for

In the case of creepage distances to parts not energized, or not intended to be earthed

tracking
materia

For cre¢page distances subjected to working voltages of less than 60 s duration, thd
specifief for materials with a PTI = 60Q shall apply for all materials.

For cre¢page distances not liable~to contamination by dust or moisture, the values §

for matéd

11.2.3

The mir
be appli
Table 1
(interna

The val

cannot occur, the values specified for.material with a PTI = 600 shall app
s (independent of the real PTI).

rial with a PTI =2 600 shall apply (independent of the real PTI).

Clearances

imum values\for clearances are listed in Tables 11.1.B and 11.2. Table 11.1
ed to all Circuits taking into consideration the transient coming from the mains
1.2 is «applicable to circuits where peak voltages are generated by the eq
ly orexternally).

I, where
y for all

b values

pecified

.B shall

supply.
uipment

For higher frequencies the following requirements shall apply:

30 kHz.

— If the voltage and/or the frequency requires higher clearance than the value in Tables
.B and 11.2, the equivalent peak voltage (Up) provided by the controlgear
manufacturer shall be used. The value of U, is directly comparable to the values given in
Table 11.2. The value of U, may be different for the evaluation of basic/supplementary

11.1

and

reinforced insulation.

— If the luminaire is used in combination with or together with components or devices other
than controlgear covered by IEC 61347 (all parts) and which produces frequency above

30 k

Hz, the requirements of IEC 60664-4 shall apply.
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Table 11.1.B — Minimum clearance for working voltages
(to be used in conjunction with Annex M)

RMS working voltage not exceeding
Distances
\Y
mm
50 150 300 600 1000

Clearances with mains supply transients according to

impulse withstand category 11 °

— Basic or supplementary insulation 0,2 0,5 1,5 3 5,5

— Reinforced insulation 0,2 1,5 3 5,5 8

Clearances without mains supply transients 2 ®

— Basic qr supplementary insulation 0,2 0,2 0,2 0,2 0,7

— Reinfofced insulation 0,2 0,2 0,2 0,6 1,6

28 The values in this row are applicable to circuits where it is ensured that they are free from transient (e.g.
battery circuits).

b For dlearances, the equivalent DC voltage is equal to the peak of the AC voltage~Interpolation [between
columns is not allowed, if transient according to the impulse withstand category.'ll hiave to be consiglered for
the main supply.

Minimum clearance distances for ignition pulse voltages and €quivalent peak voltage Up) are
given in|Table 11.2.
Table 11.2 — Minimum distances for.ignition pulse voltages
or equivalent peak‘voltage Up
Rated ignition pulse voltage or equivalent peak voltage U,
kV
2,0 2,5 3,0 4,0 5,0 6,0 8,0 10 12

Minimum 1 15 2 3 4 5,5 8 11 14

clearancg in mm @ (basic

and suppglementary

insulation)

Minimum 2,2 3,0 3,8 6,0 8,0 10,4 15 19,4 24

clearancg in mm @

(reinforced insulation)

Rated ignition pulse voltage or equivalent peak voltage U,
kV
15 20 25 30 40 50 60 80 100

Minimum 18 25 33 40 60 75 90 130 170

clearancb-mm-2

Minimum 31,4 44 60 72 98 130 162 No values

clearance in mm @ available

(reinforced insulation)

NOTE The distances in Table 11.2 are derived from IEC 60664-1:2007, Table F.2, case A, inhomogeneous field
conditions.

2 Linear interpolation between columns is allowed.

For distances subjected to both sinusoidal voltage as well as non-sinusoidal pulses, the
minimum required distance shall be not less than the highest value indicated in Tables 11.1.A,
11.1.B and 11.2.
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SECTION 12: ENDURANCE TEST AND THERMAL TEST

12.1 General

This section specifies requirements relating to the endurance test and thermal tests of
luminaires.

12.2 Selection of lamps and ballasts

Lamps used for the tests of this section shall be selected in accordance with Annex B.

The lanfps used in the endurance test are operated above their rated watfage for-ektended
periods, and shall not be used for the thermal tests. However, it is usually convenient’{o retain
in the thermal test for abnormal operation those lamps that have been used in the thermal test

for normal operation.

If the Idminaire requires a separate ballast and this is not supplied{with the lumipaire, a
ballast shall be selected for test purposes which is typical of normak production, and which
compliep with the relevant ballast specification. The power delivered-to a reference Jamp by

the ballast under reference conditions shall be within +3 % of ratedtamp power.

NOTE 1 |[For reference conditions, see the relevant IEC controlgear standard.

NOTE 2 [In the relevant lamp performance standards, the rated~wattage can still be indicated as
wattage. This wording will be corrected in future editions of these standards.

12.3 Endurance test

pbjective"

Under donditions representing cyclic heatingsand cooling in service, the luminaire ghall not

become|unsafe.
Complignce is checked by carrying.out-the test described in 12.3.1.

12.3.1 [Test

a)

b)

c)

The|luminaire shall be mounted in a thermal enclosure with means for controlling the
ambient temperature(within the enclosure.

The|luminaire shall be positioned on a similar supporting surface (and in the same
opefating position) as for the normal operation thermal test (see 12.4.1).

The| ambient )temperature within the enclosure shall be maintained within {2 °C of
(ty 1 10)~€ during the test; t, is 25 °C unless otherwise marked on the luminaire.

The|ambient temperature within the enclosure shall be measured in accordarice with
AnnexK—Battastsfor operation—separate fronthefurminaire—statt-be-mounted—imfree air,
not necessarily in the thermal enclosure, and shall be operated in an ambient temperature
of 25 °C + 5 °C.

The luminaire shall be tested in the enclosure for a total duration of 168 h consisting of
seven successive cycles of 24 h. Supply voltage as specified in item d) below shall be
applied to the luminaire for the first 21 h and disconnected for the remaining 3 h of each
cycle. The initial heating period of the luminaire is part of the first test cycle.

The circuit condition shall be as in normal operation for the first six cycles, and as in
abnormal operation (see Annex C) for the seventh cycle. For luminaires containing an
electrical motor (e.g. a fan) the abnormal condition which most adversely affects the result
of the test shall be selected.

For luminaires powered via information technology communication cable, the seventh
cycle is carried out with the overvoltage condition as indicated in item d) considering the
over voltage as an abnormal condition.
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For luminaires for which there is no abnormal condition test according to 12.5.1, the total
test duration shall be 240 h (i.e. 10 x 24 cycles at normal operation). For filament
luminaires, the total test duration of 240 h shall apply in all cases.

During operating periods, the supply voltage for filament lamp luminaires, other than ELV,
shall be 1,05 + 0,015 times the voltage at which the rated wattage of the lamp is obtained.

During operating periods, the supply voltage for other luminaires shall be 1,10 = 0,015
times the rated voltage or the maximum of the rated voltage range.

For luminaires for constant voltage or constant current operation not equipped with
controlgear the test shall be performed with 1,1 times the rated input constant voltage or
rated input constant current as appropriate.

During operating periods, the supply voltage for class Il luminaires, powered via
infonmation technology communication cable, shall be:

for gdycles 1 to 6 (representing normal operation)
— 110 % of the rated input voltage of the luminaire at the relevant input port;
for dycle 7 (representing abnormal operation)

30 % of the rated input voltage of the luminaire at the relevant'.input port for circuits
reater than 5 Vo, with a minimum of 7,5 V- and

50 % of the rated input voltage of the luminaire at the relevant input port fon circuits
qual to/less than 5 V.

If the luminaire ceases to operate because of a failure,/the“following shall apply.

— In the case of chance failure of a part of the\luminaire (including the lamp), the
instructions of item g) of 12.4.1 shall apply.

If a thermal protective device operates during the first six cycles, the test shall be
modified as follows.

1) For luminaires with cyclic protective devices, the luminaire shall be allowed to cool
until the device resets. For lumihaires with one-shot thermal protective |devices
(thermal links), the device shalhbe replaced.

D
~—

For all kinds of luminaires, the test shall then be continued up to 240 h in tgtal with
the circuit and the temperature adjusted in such a way that the protective device
just fails to operate.(The luminaire is deemed to have failed the test if adjustment
below the luminaire’s rated characteristics is necessary to prevent the pnotective
device operating:

If a thermal protective device operates during the seventh (abnormal conditions) cycle,
it shall eithernbé allowed to cool, or, in the case of a one-shot device, it $hall be
replaced, and the test continued with the circuit and temperature adjusted in such a
way that(the protective device just fails to operate.

In the case of luminaires incorporating a constant light output function, the luminafre shall
be qpérated with the output of the controlgear set to deliver the maximum outpyt to the

Ilghi source for which the luminaire has been desianed.
[} HH Fo-WaHeAth A8S—H H-GeSighHea-

NOTE It is possible that the manufacturer will need to provide a specially prepared test sample.

It is considered that if a cut-out device operates during the seventh (abnormal condition) cycle,
then the functioning of the intended protection has been proven.

Arrangements should be made to signal a break in operation. The effective test duration shall
not be reduced as a consequence of such a break.
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Compliance

After the test of 12.3.1, the luminaire and, for track-mounted luminaries, also the track and
component parts of the track system, shall be visually inspected. No part of the luminaire shall
have become unserviceable (other than as a chance failure as described in item e) of 12.3.1)
and plastic ES lampholders shall not be deformed. The luminaire shall not have become
unsafe and shall not have caused damage to the track system. The marking of the luminaire

shall be

legible.

NOTE Symptoms of possible unsafe conditions include cracks, scorches and deformation.

12.4 Thermal test (normal operation)

Under d
the sup
which w|

In addit
luminair]

Luminai

Track-m

mounted.

Complignce is checked by carrying out the test desecribed in 12.4.1. The test condit
measuring the track temperature shall be as giventin)12.1 of IEC 60570:2003.

For lumjnaires containing an electrical motor, this motor shall operate as intended du
test.

12.4.1 |Test

The temperature shall be measured as indicated in 12.4.2 in accordance with the fi
conditions.

a) The|luminaire shall béitested in a draught-proof enclosure designed to avoid ex

chamges in ambient\temperature. A luminaire suitable for surface mounting 4§
nted on a sutface as described in Annex D. An example of a draught-proof egclosure

mou
isg
com|
Ann

The

ply wiring within the luminaire, or the mounting surface shall attain a_tem
ould impair safety.

on, parts intended to be touched, handled, adjusted or gripped‘by hand W
e is at operating temperature shall not be too hot for the purposé-

res shall not cause excessive heating of lighted objects.

ounted luminaires shall not cause excessive heatipng- of tracks on which t

ven in Annex*D, but other types of enclosure may be used if the results obta
patible with those that would be obtained by the use of the enclosure desg
bx D. (For ballasts separate from the luminaire, see item h) of the present subd

luminaire shall be connected to the power supply with the wiring and any n

(for

onditions representing normal service, no part of the luminaire (including th¢ lamp),

berature

hile the

hey are

ions for

ring the

bllowing

cessive
hall be

ned are
ribed in
lause.)

haterials

pxample insulating sleeves) supplied with the luminaire for the purpose.

In general, connection shall be in accordance with the instructions provided with the
luminaire or marked on it. Otherwise, wiring required to connect the luminaire under test to
the supply and not supplied with it should be of a type representative of common practice.
Such wiring not supplied with the luminaire is hereafter referred to as the test piece.

Temperature measurements shall be made in accordance with Annex E and Annex K.

b) The operating position shall be the thermally most onerous operating position which may
reasonably be adopted in service. For fixed non-adjustable luminaires, a position shall not
be selected if it is stated to be not permissible in instructions supplied with, or marked on,
the luminaire. For settable and adjustable luminaires, the required distance from lighted
objects shall be respected if marked on the luminaire, except for luminaires without
provision for mechanical locking in any position, when the front rim of the reflector if any,
otherwise the lamp, shall be positioned 100 mm from the mounting surface.
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The ambient temperature within the draught-proof enclosure shall be within the range of
10 °C to 30 °C and should preferably be 25 °C. It shall not vary by more than +1 °C during
measurements and during a preceding period long enough to affect the results.

If, however, a lamp has temperature-sensitive electrical characteristics (e.g. a fluorescent
lamp), or if the t, rating of the luminaire exceeds 30 °C, the ambient temperature within
the draught-proof enclosure shall be within 5 °C of the t, rating and should preferably be
the same as the t, rating.

An alternative test method is given in Clause D.3. In case of doubt the test method of
12.4.1 c) shall be taken as a reference test method.

The test voltage for the luminaire shall be as follows.

— Filament lamp luminaires other than ELV: that voltage which produces 1,05 times the
rnated wattage of the test lamp (see Annex B) except that heat test source (H1TS§) lamps
gre always operated at the voltage marked on the lamp.

fror other luminaires: 1,06 times the rated voltage or the maximum of the|rated| voltage
rmange.

ffor motors contained in luminaires: 1,06 times the rated voltage'(of the maximum of
the rated voltage range of the luminaire).

Exception

For |determination of the average temperature of the winding of a component|with t,
marking and for the determination of the case temperature-of a component with t, marking,
excgpt capacitors, the test voltage shall be 1,00 times,the rated voltage. This exception
applies only to the measurement of the winding or case temperature and does nqt apply,
for gxample, to the measurement of a terminal block{on the same component.

Capagcitors whether carrying t, or not are tested at 1,06 times the rated voltage when
opefated within fluorescent and other discharge luminaires.

NOTHE 1 If a luminaire contains both a filament ldmp and a tubular fluorescent or other discharge Jamp or a
motop, it can be necessary to provide it temporarjly*with two separate supplies.

For |luminaires for constant voltagé™or constant current operation not equipped with
controlgear the test shall be performed with 1,1 times the rated input constant vdltage or
ratedl input constant current asappropriate.

During operating periods,(_the supply voltage for class Il luminaires, powdred via
infonmation technology communication cable, shall be:

— 106 % of the rated input voltage of the luminaire at the relevant input port.

During and immediately before a measurement, the supply voltage shall be held within
+1 % and preferably within 0,5 % of the test voltage. The supply voltage shall|be held
within 1 % ~ef. the test voltage during such preceding period as may affect the
meajsurement; this period shall be not less than 10 min.

Medgsurements shall not be taken until the luminaire has stabilized thermg3lly, i.e.
temperatures are changing at a rate less than 1 °C per hour.

If the luminaire ceases to operate because of a defective part of the luminaire (including
the lamp), the part should be replaced and the test continued. Measurements already
made need not be repeated, but the luminaire shall be stabilized before further
measurements are made. If, however, a hazardous condition has arisen, or if any part
becomes unserviceable as a type defect, then the luminaire is deemed to have failed the
test. If a protective device in the luminaire operates, the luminaire is deemed to have
failed.

If remote controlgear/components are supplied as part of a luminaire, they shall be
mounted and operated in accordance with the manufacturer’s instructions. Temperatures
of all parts shall comply with the limits specified by Section 12.

If remote controlgear is not supplied as part of the luminaire, the manufacturer will provide
controlgear typical of normal use. The controlgear shall be operated in free air and in an
ambient temperature of 25 °C £ 5 °C. The temperature of the controlgear shall not be
measured.
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i)

)

k)

l)

m)

NOTE 4 |lt is possible that the manufacturer will need to provide a specially prepared test sample.

12.4.2 |Compliance

In case of doubt in the test for filament lamp luminaires, the test shall be repeated with
heat test source (HTS) lamps, if available. For temperatures which are mainly governed by
the cap temperature of the lamp, the values obtained by HTS lamps are decisive. For
those temperatures which are mainly governed by radiation, the values obtained by normal
production lamps with clear bulbs are decisive.

The light beam from the luminaire, for luminaires covered by 3.2.13, is directed towards a
matt black painted wooden surface mounted perpendicular to the main direction of the
light and similar to that described in Annex D. In case of more than one lamp is in use, the
centre lamp shall be directed as specified above. All other lamps shall be directed in order
to achieve a common focus. Luminaires are mounted at the distance from the surface
which is marked on the luminaire.

During the tests, measurements shall be made of the temperature of certain insulating
parts, as required for the tests of Section 13.

For |the measurement of lampholder temperatures for double-capped fluorescent lamps,
the not junction of the thermocouple shall be located flush with that surface,of the holder
adjacent to the lamp cap. If this is not possible, it should be placed as close as po$sible to
this point but without touching the lamp cap.

NOTE 2 The luminaire manufacturer can provide the type test sample with a thermocouple already| attached
to thg lampholder. Usually, only one lampholder is prepared in such a way.

During the test for compliance, the through wiring and the, Tooping-in wiring $hall be
loaded to the maximum value allowed by the size of the wike,"or at a value specified by the
manfacturer in the installation instructions.

NOTE 3 In the following countries, during thermal testing, beth“the through wiring and the loopingd-in wiring
are required to be loaded to the maximum value allowed by the size of the wire: Canada, USA.

In the case of luminaires incorporating a constant light output function the luminajre shall
be gperated with the output of the controlgear set to deliver the maximum outpyt to the
light|source for which the luminaire has beén designed.

In the test of 12.4.1, none of the\temperatures shall exceed the appropriate values given in
Tables (2.1 and 12.2 (subject‘only to the concession of item a) of this subclause) when the

luminaine is operated at its rated ambient temperature t,.

In those cases where the temperature in the test enclosure differs from t,, this differerice shall

be taken into account'when applying the limits in the tables (see also item c) of 12.4.1).

a)

b)

The|temperature shall not exceed the values specified in Tables 12.1 and 12.2 by more
than 5 °C.

NOTE “\The allowance of 5 °C is made to take into account the inevitable variability of temperature |measure-
mentsTIT [ummaires.

The temperature of any part of the luminaire liable to thermal degradation in service shall
not exceed a value which corresponds to a reasonable service period for the particular
type of luminaire. Generally agreed values for principal parts of luminaires are given in
Table 12.1 and values for common materials, when used in luminaires, are listed in
Table 12.2. These values are specified here to obtain uniform assessment; slightly
different values may be quoted elsewhere on the basis of other forms of materials testing
or for other applications.

If materials are used which are claimed to withstand higher temperatures than those
specified in Table 12.2, or if other materials are used, they shall not be exposed to
temperatures in excess of those which have been proved permissible for these materials.
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c) The temperature of the test piece (see item a) of 12.4.1), if PVC-insulated, shall not
exceed 90 °C (or 75 °C where it is stressed, for example clamped), or such higher
temperatures as may be indicated on the luminaire or in the manufacturer's instructions
supplied with the luminaire in accordance with the requirements of Section 3. The limit
shall be 120 °C for any PVC-insulated wire (internal or external wiring) even when
additionally protected by a heat-resisting sleeve supplied with the luminaire. The sleeve
shall comply with the requirements of 4.9.2.

Table 12.1 — Maximum temperatures under the test conditions of 12.4.2,
for principal parts (7 of 2)

Part Maximum temperature
°C
Lamp caps As specified in the appropriate(|IEC lamp
standard?®

Windings in ballasts or transformers with 7, marking L
Case (of capacitor, starting device, electronic ballast or convertor,
etc.)
If 7, is markled 1P
For capacitpr if 7, is not marked 50
Windings in| transformers, motors, etc., if the winding insulation
system accprding to IEC 60085 is:
— ofcl \ material®

of class A materia 100
— of class E material®

5

— of cl B material®

of class B materia 420
— ofcl F material®

of class I materia 140
— ofcl H material®

of class IH materia 165
Insulation of wiring: See Table 12.2 and items b) and c) of 12.4.2
Contacts of|ceramic lampholders and insulating material
of lampholders and starterholders:
T1 or T2 marked (B15 and B22)¢ (IEC 644184) 165 for T1 and 210 for T2
Other typeg with T marking
(IEC 60238| IEC 60400, IEC 60838%and IEC 61184) T marking
Other typeg without T marking
(E14, B15) |(IEC 60238 ahd\[EC 61184) 135
(E27, B22) [IEC 60238™and IEC 61184) (E26) 165
(E40) (IEC|60238)\(E 39) 225
Fluorescen{ lampholder/starterholders and miscellaneous 80
lampholderd without T marking (IEC 60400 and IEC 60838 (all
parts)®)
Switches marked with individual ratings:
With T marking T marking
Without T marking 55
Other parts of the luminaire (according to material and use): See Table 12.2 and item b) of 12.4.2
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Table 12.1 (2 of 2)

Part Maximum temperature
°C

Mounting surface:

Normally flammable surface 90

Non-combustible surface Not measured

Means of adjustment and its surrounding spacef

Metal parts 60

Non-metal parts 75

Objects ligpted-by-spottights{see—t24—+))- 90—(oftestsurface)

Track (for frack-mounted luminaires) As stated by the track manufacturef?

Plug-in independent controlgear, mains socket-outlet mounted

luminaires!

— case palits intended to be gripped by hand 75

— plug/sodket interface 70

— all other|parts 85

Replaceable glow-starting devices 8oh

Surface of recessed luminaires above suspended ceiling, 20

covered with thermal insulating material

a8  For lunfinaires marked with information concerning the use of special lamps, or if it is obvious that spécial lamps
are to pe used, a higher value, as specified by the lamp manufacturer, is allowed. IEC 60357 and|IEC 60682
provide| information for the measurement of pinch temperatureor tungsten halogen lamps. These megdsurements
are required for performance criteria of lamps and not safetycCriteria of the luminaire. (Single-capped fluorescent
lamps 4re excluded from being measured under normal opération test conditions, see Table 12.3).
This dges not apply to lamps covered by the scope of lEEC 60432-2. The relevant information in this ddcument for
luminaife design shall be observed.

b Measured at the given reference point marked by the device manufacturer.

¢ The mgterial classification is in accordance*with IEC 60085 and IEC 60216 series.

4 Tempefature measured on the rim of a_¢orresponding cap.

€ For bi-gin lampholders, in case of doubt, the average of the contact temperature measurements should [pbe used.

f For adjustable luminaires wheré\the mounting instructions provide clear guidance to mount out of reagh, and for
settablg¢ luminaires, the temperature limits for the means of adjustment are not applicable

For me

This te

hsuring conditions\for the track temperature, see 12.1 of IEC 60570:2003.

nperature limit\issa performance and not a not safety recommendation.
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Table 12.2 — Maximum temperatures under the test conditions of 12.4.2,
for common materials used in luminaires

Part Maximum temperature

°C

Insulation of wiring (internal and external), supplied with luminaire®:

Glassfibre silicone-varnish impregnated 2002

Polytetrafluoroethylene (PTFE) 250

Silicone rubber (not stressed) 200

Silicone rubber (compressive stress only) 170

Rubber or ordinary polyvinyl chloride (PVC) 90 @

Heat-resisting polyvinyl chloride (PVC) 1052

Ethylene vjnyl acetate (EVA) 140 @

Insulation pf fixed wiring (as a fixed part of the installation not
supplied wfth the luminaire) 2:

Unsleeved 90 ¢

Appropriate sleeving supplied with the luminaire 120

Thermoplastics:

Acrylonitrille-butadiene-styrene (ABS) 95
Cellulose acetate butyrate (CAB) 95
Polymethy| methacrylate (acrylic) 90
Polystyreng 75
Polypropylene 100
Polycarbonate 130
Polyvinyl dhloride (PVC) (where NOT used for electrical 100
insulation)

Polyamide|(nylon) 120
Thermosefting plastics:

Mineral-filled phenol-formaldehyde (PF) 165
Cellulose-filled phenol-formaldehyde (PF) 140
Urea-formgldehyde (UF) 90
Melamine 100
Glassfibrejreinforced polyester (GRP) 130

Other matgrials:

Resin-bongded paper/fabric 125
Silicone rupber (where/NOT used for electrical insulation) 230
Rubber (where NOT\used for electrical insulation) 90
Wood, papler, té€xtiles and the like 90

28 Reducgd\by’15 °C where insulation is stressed, e.g. clamped or flexed.
b

Cable specifications usually quote different maximum temperatures but these are based on continuous operating
temperatures rather than the test conditions given in this specification.

This temperature is the maximum permitted under the artificial test conditions given in this table, for example
draught-proof enclosure and test supply voltage above the rated value for the luminaire. It is important to note
that, in some countries, the European installation standards and the European cable standards specify a
temperature of 70 °C to be the maximum that PVC fixed wiring can sustain in normal continuous operation.

12.5 Thermal test (abnormal operation)

Under conditions representing abnormal service conditions (where applicable, but not
representing a defect in the luminaire or misuse), parts of the luminaire and the mounting
surface shall not attain excessive temperatures and the wiring within the luminaire shall not
become unsafe.

NOTE Symptoms of possible unsafe conditions include cracks, scorches and deformation.
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Track-mounted luminaires shall not cause excessive heating of tracks on which they are
mounted.

Compliance is checked by carrying out the test described in 12.5.1.

12.5.1 Test

Temperatures of parts listed in Table 12.3 shall be measured in accordance with the following
conditions.

a) The test shall be made if, during service, the luminaire could be in an abnormal condition

b)

as in cases 1), 2), 3) or 4) below, and if this condition would cause any part to be at a
hlg” CT tcl!lpb'ldtulc t;lall u’ull’lly IIUIIIICII' UpCT atl'Ull (l'll VVl’l;bl’l Casc a pPr Ul’l’llll.lldly tlid; may be
neegled).

If mpore than one abnormal condition is possible, that condition which most adgversely
affegts the results of the tests shall be selected.

The|test is not applicable to fixed non-adjustable filament lamp luminaifées, except|in case
3) below.

1) A possibly unsafe operating position, arising other than from_misuse, e.g. if by accident
n adjustable luminaire is bent in the direction of the mounting surface by using a force
f 30 N minimum during a short period of time and on_ thé/most unfavourable point on
he luminaire.

8

d

t

A possibly unsafe circuit condition arising otherthian from defective manufafture or
misuse; for example a circuit condition occurring at the end of the service peffiod of a
lamp or of a starter (see Annex C).
/

l

I
/

possibly unsafe operation condition arising from the use of a GLS lamp in a filament
bmp luminaire intended for a specialdamp; e.qg. if, temporarily, a special |lamp is
eplaced by a GLS lamp of the same wattage.

possible unsafe circuit conditiofarising from a short circuit in the secondary circuit
including the transformer itself).of a luminaire with transformer fitted for lamp|voltage
upply.
5) A possible unsafe condition arising from overvoltage for a luminaire powegred via
information technology ¢ommunication cable.

[/

Testl 2) is applicable only~to tubular fluorescent and other discharge lamp luminaires.

Testl 4) shall be ,made with a short-circuit in the lampholder. During test|4), the
temperature risedu€e to heat emanating from the lamp to the mounting surface shall be
chegked by thestest according to item 1), while the temperature rise due to heat emanating
from the transformer shall be measured with the contacts of the lampholder being short-
circyited.

Lumjfnaires containing an electrical motor are operated with the rotor locked |against
rotation:

In the case of the presence of one or more motors, the test should be made in accordance
with the most critical condition (see Annex C).

The luminaire shall be tested under the conditions specified in items a), c), e), f), h) and |)
of 12.4.1. In addition, the following shall apply.

The test voltage shall be as follows.
Filament lamp luminaires: as specified in item d) of 12.4.1.

Tubular fluorescent and other discharge lamp luminaires: 1,1 times the rated voltage or
the maximum of the rated voltage range.

For motors contained in luminaires: 1,1 times the rated voltage (or the maximum of the
rated voltage range of the luminaire).

Luminaires containing transformer/convertors during short-circuit according to test 4):
between 0,9 and 1,1 times the rated supply voltage, whichever is the most unfavourable.
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During operating periods, the supply voltage for class Il luminaires, powered via
information technology communication cable, shall be:

— 130 % of the rated input voltage of the luminaire at the relevant input port for circuits
greater than 5 Vi, with a minimum of 7,5 Ve and

— 150 % of the rated input voltage of the luminaire at the relevant input port for circuits
equal to/less than 5 Vp.

NOTE 1 If a luminaire contains both a filament lamp and a tubular fluorescent or other discharge lamp, or a
motor, it may be necessary to provide it temporarily with two separate supplies.

For luminaires for constant voltage or constant current operation not equipped with
controlgear the test shall be performed with 1,1 times the rated input constant voltage or
rated input constant current as appropriate.

If the luminaire ceases to operate because of a defective part of the luminaire (ipcluding
the llamp), the part should be replaced and the test continued. Measurenients |already
made need not be repeated, but the luminaire shall be stabilized ‘'before| further
measurements are made. If, however, a hazardous condition has arisen; or if any part
becomes unserviceable as a type defect, then the luminaire is deemed_to have fgiled the
test)

If a protective device in the luminaire (for example a thermal or_ctrrent cut-out of the one-
shot|or cycling type) operates during the test, the highest temperatures reached should be
takep as the final temperatures.

If the luminaire incorporates a capacitor (other than a capacitor connected directly across
the |supply), this capacitor shall be short-circuited, motwithstanding the requirements of
Anngx C, if the voltage across it under test conditions would exceed 1,25 times |ts rated
voltage for self-healing capacitors or 1,3 time$. its rated voltage for non-selfrhealing
capacitors.

Lumlinaires for some metal halide lamps and”some high pressure sodium vapour lamps
whigh according to the lamp specification” can lead to ballast, transformer or |starting
device or transformer overheating are tested in accordance with item b)2) of Annex C.

In the case of luminaires incorporating a constant light output function the luminafre shall
be agperated with the output of the“controlgear set to deliver the maximum outpyt to the
light source for which the luminaire has been designed.

In the test of 12.5.15. none of the temperatures shall exceed the appropriate value given in
Tables 2.3, 12.4-and 12.5 by more than 5 °C when the luminaire is operated at ifs rated
ambieni temperature ta. In cases where the temperature of the test enclosure differs|from t,,

the diffdrence-shall be taken into account when applying the limits given in the table.
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Table 12.3 — Maximum temperatures under the test conditions of 12.5.1

Part Maximum temperature
°C
Caps of single-capped fluorescent lamps As specified in the appropriate IEC

lamp standard ©

Windings in ballasts or transformers with t,, marking 2@ See Tables 12.4 and 12.5

Windings in transformers, motors etc., if the winding
insulation system according to IEC 60085 is:

— of class A material P

150
— of class E material °
165
— of class B material ®
. 175
— of class F material
190
— of class H material °
210
Capacitor case:
— if ¢z, is not marked 60
— if ¢z, is marked. t, *10
Ignitor case (¢, + X) as/marked on the ignitor
Mounting surface:
— surface illuminated by the lamp (settable and 175
adjustable luminaires according to 12.5.1 a) 1)
— surface heated by the lamp (portable luminaires 175
according to 4.12 of IEC 60598-2-4:2017)
— normally flammable surface 130

— non-combustible surface

. . . . Not measured
(luminaires with symbol or warning notice)

Track (for track-mounted luminaires) As stated by the track manufacturer
Mains socket-outlet-mounted-luminaires and plug- 75
ballast/transformer case parts'ihtended to be gripped

by hand

Surface of recessed luminaires above suspended

ceiling, covered with-thermal insulating material 130

2@ Unless other(vise marked on the ballast, the maximum temperatures specified in the

column S4.5 of Table 12.4 or Table 12.5 apply.
The material classification is in accordance with IEC 60085 and IEC 60216 (all parts).

¢ Information regarding point(s) of measurement and temperature limits is given in
IEC\61199:2011, IEC 61199:2011/AMD1:2012 and IEC 61199:2011/AMD2:2014, Annex C.
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Table 12.4 — Maximum temperature of windings under abnormal
operating conditions and at 110 % of rated voltage for lamp controlgear

Maximum temperature
°C

Constant S S4.5 S5 S6 S8 S11 S16
For ¢, = 90 171 161 147 131 119 110
95 178 168 154 138 125 115

100 186 176 161 144 131 121

105 194 183 168 150 137 126

1710 201 190 175 150 143 132

115 209 198 181 163 149 137

120 217 205 188 169 154 143

125 224 212 195 175 160 149

130 232 220 202 182 166 154

135 240 227 209 188 72 160

140 248 235 216 195 178 166

145 256 242 223 201 184 171

150 264 250 230 207 190 177

Table 12.5 — Maximum temperature of windings under abnormal operating
¢onditions and at 110 % of rated voltage for lamp controlgear marked "D6{

Maximum temperature
°C

Constant S S4.5 S5 S6 S8 S11 S16
Fort, = 90 158 150 139 125 115 107
95 165 157 145 131 121 112

100 172 164 152 137 127 118

105 179 171 158 144 132 123

140 187 178 165 150 138 129

N5 194 185 171 156 144 134

120 201 192 178 162 150 140

125 208 199 184 168 155 145

130 216 206 191 174 161 151

135 223 213 198 180 167 156

140 231 220 204 186 173 162

145 238 227 211 193 179 168

150 246 234 218 199 184 173

For lamp controlgear subjected to an endurance test duration other than 30 days or 60 days,
Equation (2) as specified in Clause 13 of IEC 61347-1:2015 should be used to calculate the
maximum temperature which should correspond to the number of days equal to two-thirds of
the theoretical endurance test.

(An explanation of the constant S and its use is given in the relevant IEC auxiliary standard.)
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12.6 Thermal test (failed windings in lamp controlgear)

These tests apply only to luminaires classified for mounting on normally flammable surfaces
and incorporating controlgear that either does not meet the spacing requirements of 4.16.1 or
does not provide thermal protection in accordance with 4.16.2. Electronic lamp controlgear
and small wound devices that may be incorporated into these components are exempt from
the requirements of this clause.

12.6.1 Test for luminaires without thermal cut-outs

The luminaire shall be tested under the conditions specified in items a), c), e), f), h) and I) of
12.4.1. In addition, the following also applies.

20 % of the lamp circuits in the luminaire, and not less than one lamp circuif;)$hall be
subjected to abnormal conditions (see item a) of 12.5.1).

The cirquits which have the most thermal influence on the mounting surfacesshall be |chosen,
and other lamp circuits shall be operated at rated voltage, or at the miaximum of the rated
voltage range under normal conditions.

The cirduits subjected to the above conditions shall then be operated at 0,9, 1,0 and 1)1 times
the rated voltage (or the maximum of the rated voltage range), When conditions are gtable at
each of these three test voltages, the highest windingOtemperature and the |highest
temperdture of any part of the mounting surface shall be measured.

For fluorescent lamp luminaires with an AC supplied.electronic lamp controlgear incorporating
a filter ¢oil, the voltage required to give nominal opéerating current shall be determined. The
filter coll shall be operated at 0,9, 1,0 and 1,1.times this voltage. When conditions arge stable
at each of these three test voltages, the highest winding temperature and the |highest
temperdture of any part of the mounting surface shall be measured. All other parts of the lamp
controlgear and lamp shall be inoperative\for this test.

Complignce is checked as follows.

a) The|temperature of the mounting surface shall not exceed 130 °C when the lamp gircuit(s),
subjected to abnormal ceonditions, is (are) operated at 1,1 times the rated voltage.

b) The|values of température measured at 0,9 1,0 and 1,1 times the rated voltage (or the
maxjmum of the voltage range) are used for the linear regression formula in calculating
the [temperature.\of the mounting surface in relation to a ballast/transformer |winding
temperature 0f-350 °C. If the difference between winding temperature measurements at
0,9 and 1,1.co-ordinates is less than 30 K, a fourth point is added, whose co-ordinates are
winding ¢, ~mounting surface t,. The best straight line is drawn through the points on the

graph<{ The estimated temperature of the mounting surface corresponding to 4 ballast
win ing famparnfurn of 350 °C shall not exceed 180 °C

NOTE ty is the rated ty of the luminaire.

c) For track-mounted luminaires, no part of the track shall show symptoms of unsafe
deterioration, for example cracks, scorches or deformation.

12.6.2 Test for luminaires with temperature sensing controls external to the ballast
or transformer and Iluminaires with temperature declared thermally protected ballasts

symbol ; with a marked value above 130 °C.
The luminaire shall be set up for this test as described in 12.6.1.

The circuits subjected to the above conditions shall be operated with a slowly and steadily
increasing current through the windings until the thermal cut-out operates. Time intervals and
increments in current shall be such that thermal equilibrium between winding temperatures
and mounting surface temperatures is achieved as far as is practicable.
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During the test, the highest temperature of any part of the surface on which the luminaire is
mounted shall be continuously measured. This completes the test for luminaires fitted with
thermal links.

For luminaires fitted with manual-reset thermal cut-outs, the test shall be repeated three times,
allowing a 30 min interval between tests. At the end of each 30 min interval, the cut-out shall
be reset.

For luminaires fitted with auto-reset thermal cut-outs, the test shall be continued until a stable
mounting surface temperature is achieved. The auto-reset thermal cut-out shall operate three
times by switching the ballast off and on, under the given conditions.

Associafed transformers not tested with their own enclosure shall be subjected to. [the test
since these characteristics are not verified by the component standard.

Complignce is checked as follows.

During the test, the temperature of any part of the mounting surface shallnot exceed 135 °C
and shgll be not more than 110 °C when the protector recloses the.gircuit (with a nesetting
type prdtector) except that:

during gny cycle of operation of the protector during the test, thé surface temperature|may be
more thHan 135 °C, provided that the length of time betweén the instant when the|surface
temperdture first exceeds the limit and the instant of attaiffment of the maximum temperature
indicatefd in Table 12.6 does not exceed the time correspondingly indicated in that table.

Table 12.6 — Temperature overshoot time limitation

Maximum temperature of Maximum time for
the mounting surface attainment of the maximum
temperature from 135 °C
°C Min
over 180 0
between 176 and 180 15
between 170 and 175 20
petween 165 and 170 25
between 160 and 165 30
between 155 and 160 40
between 150 and 155 50
between 145 and 150 60
between 140 and 145 90
between 135 and 140 120

After the test, the following applies.

The highest temperature of any part of the mounting surface shall not exceed 180 °C at any
time during tests for thermal links and manual-reset thermal cut-outs, or 130 °C during tests
for auto-reset thermal cut-outs.

For track-mounted luminaires, after the test no part of the track shall show symptoms of
unsafe deterioration, for example cracks, scorches or deformation.
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12.7 Thermal test in regard to fault conditions in lamp controlgear or electronic
devices incorporated in thermoplastic luminaires

The test applies only to luminaires with a thermoplastic housing not fitted with a mechanical
temperature-independent support as per 4.15.2.

This test shall not to be applied to independent transformers provided with their own
enclosure, complying with IEC 61558 (all parts) and to independent controlgear with their own
enclosure complying with IEC 61347 (all parts).

12.7.1 Test for luminaires without temperature sensing controls

12.7 1. 1—Fest—for—tumimaires—incorporating—batast{s)—of—fluorescent lamps
with a lamp load <70 W

Three Iyminaires shall be tested under the conditions specified in items a), b), ¢),-e), and h) of
12.4.1. |n addition, the following applies.

The ballast under test (which has the most thermal influence on thecfixing points, mounting
surface [and exposed parts, fitted inside the luminaire according to Iuminaire design) ghall be
supplied directly at 1,1 times the rated voltage for 4 h (conditiohing period), in accprdance
with Figure 32.

If more [than one ballast is used inside the luminaire, only one of them shall be chgcked in
fault copdition; the other(s) shall be supplied at 1,1 times/the rated supply voltage, i normal
operatidn with the relevant lamp (s) in the circuit (up.to the end of the test).

Following the first initial conditioning period, the(supply voltage to the ballast under t¢st shall
be incrgased by 20 % of the rated supply voltage and left for a period of 15 min. If np failure
of the blallast occurs during this period, thelsupply voltage to the ballast under test ghall be
increas¢d repeatedly in steps of 10 % af‘the rated supply voltage at 15 min intervials until
ballast failure occurs.

For the|circuit not subjected to-the test, an increase of the supply voltage during the fault
condition shall be avoided (to_theck this, it is necessary to keep measuring the ballast
current)l After the ballast, failure, the Iuminaire shall be allowed to cool to pmbient
temperdture.

Electronic controlgear.+and small wound devices incorporated in them are exempted from
these rgquirements-

Annex W provides an alternative method to the tests specified in this section. The rgference
method |is‘that given in 12.7.1.1.

In order to perform this fault test, a protection should be used for the supply circuit, but it shall
not influence the test result.

Because of the high current that may be present during this test, appropriate protection of the
test circuit shall be provided. To ensure that any protection device does not affect the
outcome of the test and the ballast breakdown has occurred at the conclusion of the test; it
shall be checked that this ballast failure is due to winding rupture. See Figure 32.

A 20 A fuse (with electrical characteristics specified in IEC 60269) may be used.

Following the test, the luminaire shall be inspected to ensure that the components have been
retained in place.
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Parts of the luminaire enclosure providing protection against electric shock shall continue to
protect live parts against access with the standard test finger as specified in Section 8.

12.7.1.2 Test for luminaires incorporating discharge lamps, fluorescent lamps
(> 70 W), transformer of power > 10 VA

The luminaire shall be tested under the conditions specified in items a), c), e), f) and h) of
12.4.1. In addition, the following applies:

20 % of the lamp circuits in the luminaire, and not less than one lamp circuit, shall be
subjected to abnormal conditions (see item a) of 12.5.1).

The cirguit(s) which have the most thermal influence on the fixing point and exposéd parts
shall bg chosen and other lamp circuits shall be operated at rated voltage undet| normal
conditiops.

The cirguit(s) subjected to abnormal conditions, shall be operated at 0,9,¢1,0 and 1|1 times
the rated voltage (or the maximum of the rated voltage range). When<{eonditions argq stable,
the highest winding temperature, the highest temperature of fixing-points and the most
thermally influenced exposed parts shall be measured. It is not/necessary to meagure the
temperdture of small wound devices that are incorporated within<léctronic circuits.

The vallies of ambient temperature and the temperature measured at 0,9, 1,0 and 1|1 times
the rated voltage (or the maximum of the voltage rangé€)yare used for the linear regression
formulalin calculating the temperature of fixing points and other exposed parts in relation to a
ballast/fransformer winding temperature of 350 °C> If the difference between |winding
tempergture measurements at 0,9 and 1,1 co-ordirnates is less than 30 K, a fourth|point is
added, |whose co-ordinates are winding t,, {ixing or exposed part t,. The thermoplastic
material is then subjected to the ball pressure-test as described in 13.2.1 at the estimated
temperdture determined by linear regression, but not less than 75 °C. The diameter of the
impressjon shall be measured and shall not exceed 2 mm.

This is a fault condition test and thetapplication of the additional 25 °C to the test temperature
of 13.2.]1 does not apply.

NOTE t) is the rated t, of the luminaire.

12.7.1.3 Test for luminaires with inherently short-circuit proof transformer of power
<10 VA

The fadlt test (shall be carried out, according to the test method in 12.7.1.2, o small
transformers.with power up to 10 VA; at the end of the first period of 4 h, with the secondary
winding| short/circuited, in case of no failure the voltage shall be incremented by tHe same
steps in[12v7.1.1 up to the failure.

The short circuit current shall be allowed to continue until transformer failure occurs;
transformers that are mounted in their own enclosure (e.g. emergency inverter) and have
shown to comply with their own relevant safety standard are deemed to comply with this
subclause without the need for test.

Following the test, the luminaire shall be inspected to ensure that the components have been
retained in place.

Parts of the luminaire enclosure providing protection against electric shock shall continue to
protect live parts against access with the standard test finger, as specified in Section 8.
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Because of the high current that may be present during this test, appropriate protection of the
test circuit shall be provided (see 12.7.1.1). It shall be checked that any protection device
does not affect the outcome of the test and the transformer breakdown has occurred at the
conclusion of the test.

12.7.2 Test for luminaires with temperature sensing controls internal/external to the
ballast or transformer

The luminaires shall be set up for this test as described in the first three paragraphs of
12.7.1.2.

The circuits subjected to abnormal conditions shall be operated with a slowly and steadily

increasif U e W 0 g CO Ol OPE

Time intervals and increments in current shall be such that thermal equilibrivm between
winding|temperatures and temperature of fixing points and most thermally influenced ¢xposed
parts is|achieved as far as practicable. During the test, the highest temperature of the spots
tested shall be continuously measured.

For lumjinaires fitted out with manual-reset thermal cut-outs, the~test shall be repeated six
times, alllowing 30 min intervals between tests. At the end of each 30 min interval, thg cut-out
shall be[reset.

For luminaires fitted with auto-reset thermal cut-outs,<the tests shall be continued until a
stable t¢émperature is achieved.

In ordef to perform the test on transformers, see also 15.3.5 of IEC 61558-1:2005. The
temperdture sensing controls external to the transformer shall be checked according jto 20.4,
20.5 and 20.6 of IEC 61558-1:2005.

The highest temperature of the fixing-points and most thermally influenced exposed parts
shall bg recorded. The thermoplasticv\material is then subjected to the ball pressure| test as
describgd in 13.2.1 at the maximum recorded temperature, but not less than 75C. The
diameter of the impression shall bé measured and shall not exceed 2 mm.

This is a fault condition teSt-and the application of the additional 25 °C to the test temperature
of 13.2.]1 does not apply.

NOTE 1 |"Fixing points"\(in 12.7) means both the fixing points of components and the fixing points of a|luminaire
to the molinting surface.

NOTE 2 |"Exposed part" (in 12.7) means the outer surface of the luminaire enclosure.

NOTE 3 | Aecording to the requirements of 12.7, measurement of exposed parts is restricted to thpse parts
providing the luminaire/component fixing or parts providing a protective barrier against accidental contact with live
parts, as required by Section 8.

NOTE 4 The hottest part of the thermoplastic material section requiring testing is measured. This may often be on
the internal surface of a luminaire enclosure, not the outer surface.

NOTE 5 The material temperature limits defined are with respect to materials under both mechanical load and no
mechanical load.
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SECTION 13: RESISTANCE TO HEAT, FIRE AND TRACKING

13.1 General

This section specifies requirements and tests relating to the resistance to heat, fire and
tracking of certain parts of insulating material of luminaires.

For printed wiring boards, reference shall be made to the requirements of IEC 61249 (all
parts).

13.2 Resistance to heat

Externa| parts of insulating material providing protection against electric shock, and’[parts of
insulating material retaining current-carrying parts or SELV or PELV parts in pesition ghall be
sufficiently resistant to heat.

The ball pressure test does not have to be applied to plastic parts¢ef’a luminairg which
provide |[supplementary insulation.

13.2.1 |Compliance is checked by the following test.
The test is not made on parts of ceramic material or on ins@lation of wiring.

The test shall be made in a heating cabinet having.a temperature 25 °C + 5 °C in excess of
the opefating temperature of the relevant part determined during the temperature test|(normal
operatidn) of Section 12, with a minimum temperature of 125 °C when parts retaining |current-
carrying parts or SELV or PELV parts in positien, are tested, and 75 °C for other parts.

The surface of the part to be tested shall'be placed in the horizontal position and a sfeel ball
of 56 mm diameter pressed against this~surface with a force of 20 N. A suitable appafatus for
this testlis shown in Figure 10. If the surface under test bends, the part where the ball |presses
should be supported.

The spgcimen shall be at least 2,5 mm thick, but if such a thickness is not availablé on the
specim@gn then two or more-pieces are placed (stacked) together.

After 1|h, the ball . shall be removed from the sample, and the sample shall be cdoled by
immersipn in cold water for 10 s. The diameter of the impression shall be measured and shall
not exceed 2 mm,

13.3 Riesistance to flame and ignition

Parts of insulating material retaining current-carrying parts in position, and external parts of
insulating material providing protection against electric shock shall be resistant to flame and
ignition.

For materials other than ceramic, compliance is checked by the test of 13.3.1 or 13.3.2, as
appropriate.

13.3.1 Parts of insulating material retaining current-carrying parts in position shall withstand
the following tests. The parts to be tested are subjected to the needle-flame test of
IEC 60695-11-5, the test flame being applied to the sample for 10 s at the point where the
highest temperatures are likely to occur, measured if necessary during the thermal tests of
Section 12.
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The duration of burning shall not exceed 30 s after removal of the test flame, and any burning
drop from the sample shall not ignite the underlying parts as required by IEC 60695-11-5.

The requirements of this subclause do not apply in those cases where the luminaire provides
an effective barrier to burning drops.

13.3.2 Parts of insulating material which do not retain live parts in position, but which
provide protection against electric shock shall withstand the following test.

Parts are subjected to a test using a nickel-chromium glow-wire heated to 650 °C. The test
apparatus and test procedure shall be those described in IEC 60695-2-11.

Any flame or glowing of the sample shall extinguish within 30 s of withdrawing the ‘glow-wire,
and any burning or molten drop shall not ignite the underlying parts (spédified in
IEC 60§95-2-11.

The requirements of this subclause do not apply in those cases where théyluminaires|provide
an effedtive barrier to burning drops or where the insulation material isceeramic.

13.4 Resistance to tracking

Insulating parts of luminaires, which are other than ordinary duminaires, which retain [current-
carrying parts or SELV or PELV parts in position or are in{eontact with such parts, shall be of
material resistant to tracking unless they are protected against dust and moisture.

13.4.1 |Compliance is checked by the following test, which is made at three place§ on the
test sample.

For materials other than ceramic, compliance is checked by the proof tracking| test in
accordance with IEC 60112 subject to the following details.

— Ifth¢ specimen has no flat surface“of at least 15 mm x 15 mm, the test may be cafried out
on g flat surface with reduced,dimensions provided drops of liquid do not flow off the
spegimen during the test. Noartificial means should, however, be used to retain the liquid
on the surface. In case of doubt, the test may be made on a separate strip of the same
material, having the required dimensions and manufactured by the same process.

— If the thickness of the“specimen is less than 3 mm, two, or if necessary more, spgcimens
shoyld be stacke@to obtain a thickness of at least 3 mm.

— Theltest shallkbe made at three places of the specimen or on three specimens.

— Thelelectrodes (see Figure 11) shall be of platinum and test solution A, described |n 7.3 of
IEC [60112:2003, shall be used.

13.4.2 The specimen shall withstand 50 drops without failure at a test voltage of PIT 175.

A failure has occurred if a current of 0,5 A or more flows for at least 2 s by a conducting path
between the electrodes on the surface of the specimen, thus operating the overcurrent relay,
or if the specimen burns without releasing the overcurrent relay.

Clause 9 of IEC 60112:2003 regarding determination of erosion does not apply.

The Note 3 of Clause 5 of IEC 60112:2003 regarding surface treatment does not apply.


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 134 - IEC 60598-1:2020 © |IEC 2020

SECTION 14: SCREW TERMINALS

14.1 General

This section specifies requirements for all types of terminals which employ screws
incorporated in luminaires.

Examples of screw terminals are shown in Figure 12 to Figure 16.

14.2 Terms and definitions

14.2.1
pillar terminal
terminal in which the conductor is inserted in a hole or cavity, where it is clamped upder the
shank of the screw or screws

Note 1 to entry: The clamping pressure may be applied directly by the shank ofz/the screw or through an
intermedifite clamping member to which pressure is applied by the shank of the screw:

Note 2 tolentry: Examples of pillar terminals are shown in Figure 12.

14.2.2
screw terminal
terminal in which the conductor is clamped under the head.of the screw

Note 1 tq entry: The clamping pressure may be applied direetly by the head of the screw or through an
intermedigte part, such as a washer, clamping plate or anti-spread device.

Note 2 tolentry: Examples of screw terminals are shown‘in*Figure 13.

14.2.3
stud terminal
terminal in which the conductor is clamped under a nut

Note 1 td entry: The clamping pressure” may be applied directly by a suitably shaped nut or through an
intermedigte part, such as a washer, clamping plate or anti-spread device

Note 2 tolentry: Examples of stud terminals are shown in Figure 13.

14.2.4
saddle terminal
terminal in which.thre conductor is clamped under a saddle by means of two or more s¢rews or
nuts

Note 1 toleqtrys Examples of saddle terminals are shown in Figure 14.

14.2.5

lug terminal

screw terminal or stud terminal, designed for clamping a cable lug or bar by means of a screw
or nut

Note 1 to entry: Examples of lug terminals are shown in Figure 15.

14.2.6

mantle terminal

terminal in which the conductor is clamped against the base of a slot by a suitably shaped
washer under the nut, by a central peg if the nut is a cap nut, or by equally effective means
for transmitting the pressure from the nut to the conductor within the slot

Note 1 to entry: Examples of mantle terminals are shown in Figure 16.
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14.3 General requirements and basic principles

14.3.1 These requirements apply to terminals with screw clamping carrying a current not
exceeding 63 A, intended for the connection, by clamping only, of copper conductors of
cables and flexible cords.

These requirements do not exclude terminals of types other than those shown in Figure 12 to
Figure 16.

14.3.2 Terminals are of varied design and have different shapes: they include, among others,
terminals in which the conductor is clamped directly or indirectly under the shank of the screw,
terminals in which the conductor is clamped directly or indirectly under the head of the screw,

terminarmmmm, rminals
intended solely for use with cable lugs or bars.

The badic principles governing these requirements are specified in 14.3.2.1 ton14.3.2.3.

14.3.2.1 Terminals are primarily for the connection of only one conductor; although, ¢wing to
the wide range of conductors that each terminal is required to clampthey may in some cases
be suitable for clamping two conductors having the same nominal cross-sectional areq, which
is smallger than the maximum value for which the terminal is desjgned.

Certain [types of terminals, in particular pillar terminals and’mantle terminals, may be used for
looping-in, when two or more conductors of the same or different nominal cross-sectiopal area
or composition have to be connected. In such cases; the terminal sizes specified in this
document may not be applicable.

14.3.2.2 In general, terminals will be suitable’or the connection of cables and flexibje cords
without |special preparation of the conductar, but provision is made in certain cgses for
connectjon by means of cable lugs or for connection to bars.

14.3.2.3 A numerical classification for terminals is adopted, based on the nomine1; Cross-
sectiongl areas of the conductors that the terminal can accept. According to this classification,
each tefminal can accept anycone of three successive sizes of conductors in the range of
nominall cross-sectional areas specified in IEC 60227 (all parts) or IEC 60245 (all parts).

~

With onge exception, the'sizes of the conductors within each range advance by one [step for
each ingrease in the size of the terminal.

The norinal cross-sectional areas of the conductors assigned to each terminal are given in
Table 1#.1, which also gives the diameter of the largest conductor that each terminal can
accept.

Terminals may be used with conductors smaller than the nominal given range, provided the
conductor is clamped with sufficient pressure to ensure adequate electrical and mechanical
connection.
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Table 14.1 — Nominal cross-sectional areas of conductors according to terminal sizes

Flexible conductors Rigid conductors,
solid or stranded
Terminal
size Nominal cross-sectional areas Diameter Nominal cross-sectional areas Diameter
of largest of largest
conductor conductor
mm?Z mm mm? mm
0@ 0,5 0,75 1 1,45 - - - —
1b 0,75 1 1,5 1,73 0,75 1 1,5 1,45
2 1 1,5 2,5 2,21 1 1,5 2,5 2,13
3 1,9 2,0 4 2,64 1,9 2,9 4 2,72
4° 2,5 4 6 3,87 2,5 4 6 3,34
5 2,5 4 6 4,19 4 6 10 4,32
6 4 6 10 5,31 6 10 16 5,46
7 6 10 16 6,81 10 16 25 6,83

@ Not slitable for rigid conductors. Suitable for flexible conductors of 0,4 mm? cross-sectional area (see|5.3.1).

b Also guitable for flexible conductors having a nominal cross-sectional area )of 0,5 mm? if the efd of the
condugtor is folded back on itself.

¢ Not sditable for 6 mm? flexible conductors of some special constructions:

14.3.3 |Terminals shall allow the proper connectioh of copper conductors having [hominal
cross-sectional areas as given in Table 14.2 and¢the conductor space shall be at Igast that
given in[Figure 12, Figure 13, Figure 14 or Figure?16, as appropriate.

These requirements do not apply to lug terminals.

Table 14.2 — Nominal crosssysectional areas of conductors according
to'maximum current

Flexible conductors Rigid conductors solig
or stranded
aximum Nominal cross- Terminal Nominal cross- Terminal

cur’\%nt carried sectional areas ? size sectional areas ? gize
by the terminal

A mm? mm?

2 0,4 0 - -

6 0,5 to 1 0 0,75 to 1,5 1

10 0,75 to 1,5 1 1 to 2,5 2

16 1 to 2,5 2 1,5 to 4 3

20 1,5 to 4 3 1,5 to 4 3

25 1,5 to 4 3 2,5 to 6 4

32 2,5 to 6 4or5° 4 to 10 5

40 4 to 10 6 6 to 16 6

63 6 to 16 7 10 to 25 7

a8 These requirements do not apply to terminals used for the interconnections of different components of
luminaires by means of cables or flexible cords not complying with IEC 60227 (all parts) or IEC 60245 (all
parts), if the other requirements of this document are met.

b Terminal size 4 is not suitable for 6 mm?2 of flexible conductors of some special constructions, in which case
terminal size 5 should be used.
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Compliance is checked by inspection, by measurement and by fitting conductors of the
smallest and largest cross-sectional areas specified.

14.3.4

Terminals shall provide adequate connection of the conductors.

Compliance is checked by carrying out all tests of 14.4.

14.4 Mechanical tests

14.4.1

For pillar terminals, the distance between the clamping screw and the end of the
conductor, when fully inserted, shall be at least that given in Figure 12.
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Terminals shall be so designed or placed that neithép a solid conductor nor
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d luminaires intended solely for permanent connection to fixed (external) wir
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Is are fitted with a conductor having the composition given in Table 14.3.

Table 14.3 — Composition of conductors
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s made

Number of strands and nominal diameter
Terminal of strands (n x mm)
size Flexible Rigid stranded
conductors conductors

0 32 x 0,20 -

1 30 x 0,25 7 x 0,90
2 50 x 0,25 7 x 0,67
3 56 x 0,30 7 x 0,85
4 84 x 0,30 7 x 1,04
5 84 x 0,30 7 x1,35
6 80 x 0,40 7 x1,70
7 126 x 0,40 7x214

Before insertion in the terminal, strands of rigid conductors are straightened and flexible
conductors are twisted in one direction so that there is a uniform twist of one complete turn in

a length

of approximately 20 mm.
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The conductor is inserted in the terminal for the minimum distance specified or, where no
distance is specified, until it just projects from the far side of the terminal and in the position
most likely to allow the strand to slip out. The clamping screw is then tightened with a torque
equal to two-thirds of that given in the appropriate column of Table 14.4.

For flexible conductors, the test is repeated with a new conductor which is twisted as before,
but in the opposite direction.

After the test, no strand of the conductor shall have slipped out through the gap between the
clamping means and the retaining device.

14.4.3 Terminal sizes up to and including size 5 shall allow the conductor to be connected
without special preparation.

Complignce is checked by inspection.

NOTE Thpe term "special preparation" covers the application of additional solder to the @Strands of the qonductor,
use of caple lugs, formation of eyelets, etc., but not the reshaping of the conductor fon‘its introductiop into the
terminal gr the twisting of a stranded conductor to consolidate the end.

The bond|ng together by heating of the tinned strands of a flexible conductor without the addition of solder is not
considereld special preparation.

14.4.4 |Terminals shall have adequate mechanical strength.

Screws |and nuts for clamping the conductors shall have a metric ISO thread. Terminals for
external wiring shall not serve to fix any other compenent, except that they may alsp clamp
internal|conductors if these are so arranged that they are unlikely to be displaced whgn fitting
external conductors.

Screws [shall not be of a metal which is softlor liable to creep, such as zinc or aluminium.
Complignce is checked by inspection and by the tests of 14.3.3, 14.4.6, 14.4.7 and 14)4.8.
14.4.5 |Terminals shall be resistant to corrosion.

Complignce is checked by\the corrosion test specified in Section 4.

14.4.6 |Terminals.shall be fixed to the luminaire or to a terminal block or otherwise|fixed in
position] When the clamping screws or nuts are tightened or loosened, the terminals ghall not
work lopse, internal wiring shall not be subjected to stress, and creepage distan¢es and
clearanges shall not be reduced below the values specified in Section 11.

These requirements do not imply that the terminals should be so designed that their rotation
or displacement is prevented, but any movement shall be sufficiently limited so as to ensure
compliance with this document.

Covering with sealing compound or resin is sufficient to prevent a terminal from working loose,
provided that the sealing compound or resin is not subject to stress during normal use and the
effectiveness of the sealing compound or resin is not impaired by temperatures attained by
the terminal under the most unfavourable conditions specified in Section 12.

Compliance is checked by inspection, by measurements and by the following test.
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A rigid copper conductor of the largest cross-sectional area given in Table 14.2 is placed in
the terminal. Screws and nuts are tightened and loosened five times by means of a suitable
test screwdriver or wrench, the torque applied when tightened being equal to that given in the
appropriate column of Table 14.4 or in the appropriate table of Figure 12, Figure 13,
Figure 14, Figure 15 or Figure 16, whichever is the higher.

Table 14.4 — Torque to be applied to screws and nuts

Nominal diameter Torque
of thread Nm

mm I I m v v
Up to afd including Z,8 0,2 = 0,4 0,4 -
Over 2,8 up to and including 3,0 0,25 - 0,5 0,5 -
Over 3,p up to and including 3,2 0,3 - 0,6 0,6 -
Over 3,P up to and including 3,6 0,4 - 0,8 0,8 -
Over 3,6 up to and including 4,1 0,7 1,2 1,2 1,2 n,2
Over 4,[l up to and including 4,7 0,8 1,2 1,8 1,8 n,8
Over 4, up to and including 5,3 0,8 1,4 2,0 2,0 P,0
Over 5,B up to and including 6,0 - 1,8 2,8 3,0 3,0
Over 6,p up to and including 8,0 - 2,5 3,5 6,0 1.0
Over 8,0 up to and including 10,0 - 3,5 4,0 10,0 5,0
Over 10,0 up to and including 12,0 - 4,0 - - B,0
Over 13,0 up to and including 15,0 - 50 - - 10,0

The conductor is moved each time the screw>or nut is loosened.

Column| | applies to screws without *helads if the screw, when tightened, does not protrude
from thg hole, and to other screws which cannot be tightened by means of a screwdriver with
a blade [wider than the diameter-ofithe screw.

Columnlll applies to nuts ef\mantle terminals with cap nuts which are tightened by megans of a
screwdrjver.

Columnllll appliesAo:other screws which are tightened by means of a screwdriver.

Column| IV ,applies to screws and nuts, other than nuts of mantle terminals, which are
tightenegld by~-means other than a screwdriver.

Column V applies to nuts of mantle terminals in which the nut is tightened by means other
than a screwdriver.

Where a screw has a hexagonal head with means for tightening with a screwdriver and the
values in columns Il and IV are different, the test is made twice, first applying to the
hexagonal head the torque given in column IV, and then on another set of samples, applying
the torque given in column Ill by means of a screwdriver. If the values in columns Ill and IV
are the same, only the test with the screwdriver is made.

During the test, terminals shall not work loose and there shall be no damage, such as
breakage of screws or damage to the head slots, threads, washers or stirrups that will impair
the further use of the terminals.
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For mantle terminals, the specific nominal diameter is that of the slotted stud. The shape of
the blade of the test screwdriver shall suit the head of the screw to be tested. The screws and
nuts shall not be tightened in jerks.

14.4.7

Terminals shall clamp the conductor reliably between metal surfaces.

For lug terminals, a spring washer, or equally effective locking means, shall be provided and
the surface within the clamping area shall be smooth.

For mantle terminals, the bottom of the conductor space shall be slightly rounded in order to

obtain a

reliable connection.
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SECTION 15: SCREWLESS TERMINALS AND ELECTRICAL CONNECTIONS

15.1 General

This section specifies requirements for all types of terminals and electrical connections, that
do not employ screws, for solid or stranded copper conductors up to 2,5 mm?2 for internal
wiring of luminaires and for connections to external wiring of luminaires.

Some examples of screwless terminals and electrical connections are shown in Figure 17,
Figure 18 and Figure 19. |IEC 61210 provides further examples of screwless terminals and
electrical connections.

15.2 Ters and definitions

15.2.1
screwlgss terminals
parts refjuired to make connections in electrical circuits by mechanical méans without screws

15.2.2
permanjent connections
connectjons designed to be made only once with the same conductor

EXAMPLE Wire wrapping or crimping.

15.2.3
non-permanent connections
connectjons which allow lead assemblies or conductors to be connected and disconnected
several times

EXAMPLE Pin or tab and receptacle, or some spring-type terminals

15.2.4
lead assemblies
conductprs fitted with auxiliary parts, usually by permanent connection

15.2.5
non-prgpared conductors
conductprs without speecial preparation or auxiliary parts

Note 1 tolentry: InSulation may, however, be stripped to expose the conductor.

Note 2 to|entry: ,"\The term "special preparation"” covers the application of additional solder to the strands of the
conductoll, dse~-of cable lugs, tabs and receptacles, formation of eyelets, etc., but not the reshapipg of the
conductof for'its introduction into the terminal or the twisting of a stranded conductor to consolidate the end.

The bonding together by heating of the tinned strands of a flexible conductor without the addition of solder is not
considered to be special preparation.

15.2.6
test current
current assigned to a terminal or connection by the manufacturer

Note 1 to entry: When terminals are part of a component, the test current shall be the rated current of the
component.

15.3 General requirements

15.3.1 Parts of terminals or connections for carrying current shall be made of one of the
following materials:

— copper;
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— an alloy containing at least 58 % copper for parts that are worked cold or at least 50 %
copper for other parts;

— another metal no less resistant to corrosion than copper and having mechanical properties
no less suitable.

15.3.2 Terminals and connections shall clamp the conductor with sufficient pressure and
without undue damage to the conductor.

The conductor shall be clamped between metal surfaces. However, terminals for circuits
having a rated current not exceeding 2 A may have one non-metallic surface if the
requirements of 15.3.5 are met.

Insulatign piercing terminals are only acceptable for the creation of a branch conngction in
SELV qgr PELV circuits of luminaires or other luminaires as non-rewireable,! pefmanent
connectjons.

NOTE Cpnductors are unduly damaged if they show deep or sharp indentations.

15.3.3 |Terminals shall be so designed that, when the conducter has been adg¢quately
inserted into the terminal, further insertion of its end is prevented,by a stop.

15.3.4 |Terminals other than those for lead assemblies shall accept "non-prepared
conductors" (see 15.2.5).

Complignce with the requirements of 15.3.2, 15.3.3 ahd'15.3.4 is checked by inspectign of the
terminals or connections, after fitting with appropriate conductors, and after the heating test of
15.5.2.30r 15.6.3.2.

15.3.5 |Electrical connections shall be s¢o~designed that the pressure essential fpr good
electricgl conductivity is not transmitted.through insulating material other than ceramic, pure
mica, gr other material with characteristics no less suitable, unless there is sufficient
resilienge in the metallic parts toscompensate for any possible shrinking of the insulating
material (see Figure 17 and Figute-18).

15.3.6 |It shall be clear how, the connection of the conductor to, and the disconnectipn from,
spring-type non-permanent'screwless terminals is effected.

The dis¢onnection_efia conductor shall require an operation other than a pull of the cqnductor
and shdlll be such{hat it can be made by hand or with the aid of a simple, generally gvailable
device.

15.3.7 |Tetminals for connection to several conductors under spring clamps shall clamp each
conductor independently.

For terminals designed for non-permanent connections, it shall be possible to withdraw the
conductors together or separately.

15.3.8 Terminals shall be suitably fixed to the equipment or to a terminal block or otherwise
fixed in position. They shall not work loose when conductors are inserted or withdrawn.

Compliance is checked by inspection and, if there is a doubt, by applying the mechanical test
given in 15.5.1 or 15.6.2. During the test, the terminals shall not work loose and there shall be
no damage that will impair their further use.
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The above conditions apply not only to terminals which are fixed to equipment but also to
terminals which are delivered separately. Covering with sealing compound without other
means of locking is not sufficient. Self-hardening resins may however be used to lock

terminal

s which are not subject to torsion in normal use.

15.3.9 Terminals and connections shall withstand the mechanical, electrical and thermal
stresses occurring in normal use.

Compliance is checked by the tests of Clauses 15.5 or 15.6, as appropriate.

15.3.10 Manufacturers shall state the conductor size or sizes for which the component is

designe

d and the type of conductor, for example. solid or stranded.

15.4 G
15.4.1

The tes
before t

15.4.2

Tests s
by the 1
selecteq

15.4.3

Screwle
shall b{
manufa

15.4.4

Each te
be used

15.4.5

The tes
At leas
termina

eneral instructions on tests
Preparation of samples

{s for ingress of dust and moisture of Section 9, if appropriaté~shall be car
esting terminals or connections contained within the luminaires:

Test conductors

pall be carried out with copper conductors of the types’ and dimensions recom
nanufacturer. If a range of conductors is specified, the smallest and largest
for testing.

Multi-conductor terminals

ss terminals having provision for the simultaneous connection of several cof
b tested with the number of conductors indicated in the data provided
cturer.

Multi-way terminals

rminal in a group or strip)of terminals, for example, a terminal block on a balld
as a separate sample.

Test quantities

s describéd-in Clauses 15.5 to 15.6 are carried out on four terminals (or conne
b three (terminals shall meet the requirements. If one terminal fails, foun
s are-‘tested and these shall meet the requirements.

ried out

mended
shall be

ductors
by the

hst, may

pctions).
further

The tes

sdescribed in 15632 are carried out onten terminals.

15.5 Terminal and connections for internal wiring

15.5.1

Mechanical tests

Terminals and connections shall have adequate mechanical strength.

Compliance is checked by the tests of 15.5.1.1 and 15.5.1.2.

15.5.1.1

Non-permanent connections

The mechanical strength of the terminals (or connections) is checked on a set of four
terminals. If all the terminals contained within the luminaire are not of the same design, one
set of four terminals of each design is subjected to the test.


https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 144 — IEC 60598-1:2020 © |IEC 2020

This test shall only be applied to devices on which the user may work to complete assembly of

the lumi

15.5.1.1

naire before it is put into service.

.1 In the case of spring-type terminals (see Figure 18), the test is made w

ith solid

copper conductors of the size or sizes specified by the manufacturer. If a range of conductors
is specified, the smallest and largest are selected for testing.

Of the four terminals, two are tested with conductors having the smallest cross-sectional area
and the two remaining samples with conductors having the largest cross-sectional area.

These ¢

For the

onductors are connected to, and disconnected from, each terminal five times.

first four connections. new conductors are used each time. For the fifth con

ection,

the sam
For eac

If the tg
rigid stn
the sma
subjecte
the test

After thd
15.5.1.1

The pu
applicaf

During 1
the tern
future u

The ma
exceed
disconn

15.5.1.2

The con
in a dire

e conductor is used as for the fourth connection and it is clamped at the sam
h connection, the conductors are pushed into the terminals as far as the stop.

rminal is suitable for stranded conductors, an additional test is then~made |
anded copper conductor. If, however, a range of conductors is specified, thd
llest and largest cross-sectional areas are selected for testing,”Each cond
d to only one connection and disconnection with the corresponding terminal
ng with solid conductors.

b final connection, each conductor is subjected to a test\pull of 4 N.
.2 Pin or tab and receptacle type connections-are also subjected to a test pu

is applied without jerks, for 1 min, in the’ direction opposite to that used
jon or insertion of the conductor or lead dssembly.

he test, the conductor or lead assembly shall not move from the terminal andg
ninal nor the conductor or lead-assembly shall undergo any alteration impg
Se.

imum force for the application or insertion of the conductor or lead assembly s
50 N and, in the case“-of pin or tab and receptacle type connections, the fi
ection shall not excéed this value.

Permanent connections

nection shall remain fully effective when a pull-off force of 20 N is applied, fg
ction opposite to that used for the application or insertion of the conductors.

e place.

vith one
se with
uctor is
ised for

il of 4 N.

for the

neither
iring its

hall not
brce for

r 1 min,

In somd

cgses, a special tool may be used to apply the force correctly (e.g. in the

case of

wire-wrapped-terminafs):

Multi-conductor terminals are tested with the above force applied to each conductor in turn.

15.5.2

Electrical tests

Terminals and connections shall have adequate electrical performance.

Compliance is checked by the tests of 15.5.2.1 and 15.5.2.2.

15.5.2.1

Contact resistance test

The electrical performance of terminals (or connections) is checked on a set of four terminals.
If all the terminals contained within the luminaire are not of the same design, one set of four
terminals of each design is subjected to the test.
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15.5.2.1.1 For spring-type terminals, the test according to 15.5.2.1.3 is made with four solid
copper non-insulated conductors.

If a range of conductors is specified, two of the terminals are tested with conductors having
the smallest cross-sectional area and the two remaining terminals with conductors having the
largest cross-sectional area.

15.5.2.1.2 In the case of pin or tab and receptacle type terminals, the test of 15.5.2.1.3 is
made with lead assemblies.

15.5.2.1.3 Each terminal with its conductor is loaded with the test current (AC or DC) and
after 1 h,_the voltage drop across the terminal, still at the test current, is measured. The
measuring points are located as close as possible to the contact point across (which the
voltage |drop is being measured. The measured voltage drop shall not exceed 15 mV.

The voltage drop for each joint or contact is considered separately; for example, the jjunction
of the conductor to receptacle is considered separately from the junction ofireceptacle|to pin.

The total voltage drop of two inseparable joints, when measured together, shall not|exceed
twice the value given in this subclause.

15.5.2.2 Heating tests

15.5.2.2.1 Terminals (or connections) with a rated current up to and including 6 A are then
subjected to an ageing test, without current, of 25.cycles duration, each cycle cofprising
30 min at a temperature of T + 5 °C or 100 °C = 5.°€, whichever is the higher, followjed by a
cooling |down period to a temperature between 15 °C and 30 °C. Terminals (or conngections)
with a rated current exceeding 6 A are subjectedto an ageing test of 100 such cycles.

NOTE The temperature T is the marked maximum rated temperature for T-marked components| such as
lampholdgrs.

15.5.2.2.2 The voltage drop is again measured on each terminal:

a) aftef the 10th and 25th cycles for terminals with a rated current up to and including 6 A;
b) aftef the 50th and 100th\cycles for terminals with a rated current greater than 6 A.
If, for all terminals, the voltage drop, in both cases, does not exceed by more than §0 % the

voltage |drop measurements on the same terminal tested under 15.6.1, or if the incftease in
voltage |drop is less-than 2 mV, the terminals comply with the requirement.

If the vqltage drop of any of the terminals exceeds 22,5 mV, the terminals are rejected

If, for ohe—of theterminats, the voltage drop measured under a) or b)exceeds by more than
50 %, with a minimum of 2 mV, the voltage drop measured on the same terminal under 15.6.1
but does not exceed 22,5 mV, the four terminals are subjected to a new ageing test,
according to current rating, of 25 cycles or 100 cycles duration without current.

After the 10th and 25th or 50th and 100th cycles (according to current rating), the voltage
drops are again measured. For any terminal, the voltage drop shall not exceed 22,5 mV.

The total voltage drop of two inseparable joints, when measured together, shall not exceed
twice the values given in this subclause.

15.5.2.2.3 If a terminal is so designed that the conductor is tightened against a surface of
insulating material, this surface shall not be deformed during these heating tests.

Compliance is checked by inspection.
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15.6 Terminals and connections for external wiring

15.6.1 Conductors

IEC 60598-1:2020 © |IEC 2020

Spring-type terminals shall be suitable for the connection of rigid conductors, solid or
stranded, with the nominal cross-sectional areas given in Table 15.1.

Table 15.1 — Conductor rating

Maximum rated current
of terminals

Nominal cross-sectional
areas of conductors

A mm?2
6 0,5to 1
10 >1t01,5
16 >1,5t02,5

NOTE Terminals are usually referred to by a designation. Size 0, for example, is geherally a 6 A rating. If the
component rating is less than the technical capacity, the component rating is used.

Complignce is checked by inspection, by measurement and<{by~fitting conductory of the
smallest and largest cross-sectional areas specified.

15.6.2 |Mechanical tests

Termingls and connections shall have adequate mechanical strength.

Complignce is checked by the tests of 15.6.2.1and 15.6.2.2, which are made on one ferminal
of each |of four samples.

15.6.2.1 In the case of spring-type terminals, the test is made alternately with solid copper
conductors having the largest and then the smallest cross-sectional areas specified|in 15.6.
These donductors are connected.te,-and disconnected from, each terminal five times. |f all the
terminals contained within theluminaire are not of the same design, one terminal [of each
design is subjected to the test.

For the|first four connections, new conductors are used each time. For the fifth conjection,
the same conductor is‘used as for the fourth connection and it is clamped at the samg place.
For each connectioh;*the conductors are pushed into the terminals as far as the stop.

If the terminal~is stated by the manufacturer to be suitable for stranded conductors
(see 15]3.10),) an additional test is then made with two rigid stranded copper conduciors, the
first having/the largest cross-sectional area specified in 15.6, and the second having the
smallest cross-sectional area. These conductors are subjected to only one connection and
disconnection.

After the final connection, each conductor is subjected to a pull test according to Table 15.2.

15.6.2.2 Pin or tab and receptacle type connections are also subjected to a pull test
according to Table 15.2.
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Table 15.2 — Conductor pull force

Pull
Maximum rated N
current of terminals

Spring type and [ Pin or tab and

A welded receptacle type
connections

6 20 8
10 30 15
16 30 15

NOTE If

The pu
applicaf

During
neither
its futur

15.6.3

Termind
Complid

15.6.3.1

The ele
If all thd
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15.6.3.1
copper

Five col
normal

Five co
in norm

the component rating is less than the terminal capacity, the component rating is used.

is applied without jerks, for 1 min, in the direction opposite to that\used|
jon or insertion of the conductor or lead assembly.

the test, the conductor or lead assembly shall not move ouf from the term
he terminal nor the conductor or lead assembly shall undergo-any alteration if
P Use.

Electrical tests

Is and connections shall have adequate electricakperformance.
nce is checked by the tests of 15.6.3.1 and 15.6.3.2.

Contact resistance test

Ctrical performance of terminals (or connections) is checked on a set of ten te
b terminals contained within th€)luminaire are not of the same design, one s6
s of each design is subjected to the test.

.1 For spring-type terminals, the test according to 15.6.3.1.3 is made with {
non-insulated conductors.

hductors having.the largest cross-sectional areas specified in 15.6 are connect|
se, each towohe terminal.

nducters.having the smallest cross-sectional areas specified in 15.6 are conng
b/ use) each to one of the five remaining terminals.

for the

nal and
npairing

rminals.
ot of ten

en solid

ed as in

bcted as

15.6.3.1

.2 In the case of pin or tab and receptacle type terminals, the test according
to 15.6.3.1.3 is made with lead assemblies.

15.6.3.1.3 Each terminal with its conductor is loaded with the test current (AC or DC) and,
after 1 h, the voltage drop across the terminal, still at the test current is measured. The
measuring points are located as close as possible to the contact point across which the

voltage

drop is being measured.

The measured voltage drop shall not exceed 15 mV.

The total voltage drop of two inseparable joints, when measured together, shall not exceed
twice the value given in this subclause.
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15.6.3.2 Heating tests

The thermal performance of terminals (or connections) is checked on the terminals which
have been subjected to the test of 15.6.3.1.

15.6.3.2.1 After having cooled down to the ambient temperature, each conductor is replaced
by a new solid copper non-insulated conductor having the largest cross-sectional area
specified in 15.6 and each lead assembly is replaced by a new appropriate lead assembly
which is then connected to, and withdrawn from, the terminal or the relevant part of the
connection five times.

The conductors are then replaced by new non-insulated conductors.

15.6.3.2.2 Each terminal with its conductor is loaded with the test current (AC_6r DC) for a
time just sufficient for the voltage drop to be measured. For these measuremehnts [and the
measuréments of 15.6.3.2.4, the requirements of 15.6.3.1 apply.

15.6.3.2.3 Terminals (or connections) with a rated current up to and_including 6 A are then
subjected to an ageing test, without current, of 25 cycles duration;~each cycle comprising
30 min at a temperature of T £ 5 °C or 100 °C £ 5 °C, whichever ds the higher, followjed by a
cooling |[down period to a temperature between 15 °C and 30 °C+ Terminals (or conngections)
with a rated current exceeding 6 A are subjected to an ageing test of 100 such cycles.

NOTE The temperature T is the marked maximum rated tempefature for T-marked components,| such as
lampholdgrs.

15.6.3.2.4 The voltage drop is again measured on-each terminal:

a) aftef the 10th and 25th cycles for terminals:with a rated current up to and including 6 A;
b) aftef the 50th and 100th cycles for terminals with a rated current greater than 6 A.

If, for all terminals, the voltage drop, in both cases, does not exceed by more than §0 % the
voltage |[drop measurements on the sanie terminal tested under 15.6.3.2.2, or if the incfease in
voltage |drop is less than 2 mV, the terminals comply with the requirement.

If the vqgltage drop of any of.the terminals exceeds 22,5 mV, the terminals are rejected

If, for ohe of the terminals, the voltage drop measured under a) or b) exceeds by more than
50 %, with a minimtimm of 2 mV, the voltage drop measured on the same termingl under
15.6.3.4.2 but do€s-hot exceed 22,5 mV, the ten terminals are subjected to a new agefng test,
according to cufrent rating, of 25 cycles or 100 cycles duration without current.

After thp <0th and 25th or 50th and 100th cycles (according to current rating), the|voltage

drops arke ngain measured.—Eor any tnrminal} the \/nlfagn nlrnp shall not exceed 99,‘; myV.

The total voltage drop of two inseparable joints, when measured together, shall not exceed
twice the value given in this subclause.

15.6.3.2.5 |If a terminal is so designed that the conductor is tightened against a surface of
insulating material, this surface shall not become deformed during these heating tests.

Compliance is checked by inspection.
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Amperes A
Frequency (hertz) Hz
Volts \%
Watts w
AC supply

N

(IEC 60417-5032.2002-10)

DC suppl

(IEC 60417-5031:2002;10)

DC and AC supply

(IEC 60417-5033:2002-10)

Class Il

(IEC 60417-5172:2003-02)

Class Il

(IEC 60417-5180:2003-02)

Rated ma

Kimum ambient temperature

Warning 4

gainst the use of cool-beam lamps

Minimum
(metres)

distance from lighted objects

Luminairg
flammablg
combustil]

s not suitable for direct mounting on normally
surfaces, (suitable only for mounting on non-
le suffaces)

Luminaires not suitable for covering with thermally

insulatin

g material .........

e &
T
T
Surface mounted Recessed

8
AN

Figure 1 — Symbols (71 of 3)
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Ordinary 1P20
Drip-proof IPX1
Rain-proof IPX3
Splash-proof IPX4
Jet-proof IPX5
Powerful water jet-proof IPX6
Watertight (immersible) IPX7
Pressure-watertigtt{submmersibte) X8 {fottowed by amimdicatiomofthremmaximum depth

of submersion in metres)

High presFure and temperature water jet-proof IPX9 (80 °C)
High preslsure and cold water jet-proof IPX9 (15 °C)
Protected|against solid objects greater IP3X

than 2,5 mm

Protected|against solid objects greater IP4X

than 1 mm

Dust-progf IP5X
Dust-tight IP6X

(The number of cqres

Use of hept resistant supply cables, interconnecting /‘ / )
cables or[external wiring _. shown is optional

Luminairgs designed for use with
bowl! mirrgr lamps

Rough sefvice luminaires

Luminairgs for use with<igh‘pressure sodium
lamps that require an¢external ignitor

(to the larhp)

Luminairgs for(use with high pressure sodium
lamps haying/an internal starting device

Figure 1 (2 of 3)
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Replace any cracked protective shield @ /
— | Y
& 7 v

(Rectangular)

or

%) -

(Round)

Luminaire designed to be used only with self-shielded
tungsten halogen lamps or self-shielded metal halide
lamps

Luminairgs with internal fuses

Do not stare at the operating light source

Functiondl earthing (IEC 60417-5018)

Protectivg earthing (IEC 60417-5019)

All symbols shallJcomply with the proportional requirements given in IEC 80416-1.

NOTE T Lei £ Ll el oH ta 1D N H 41 }
Atk g o eSO oS CortreSpontmMgtoO Tt oerSTS—opPtomar:

Caution, risk of electric shock L K (Source IEC 60417-6042:2010-11)

Figure 1 (3 of 3)
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Width for each line
P Connecting

10 10 leads (tails)
- - //f on luminaire
s g
|2 | /
%// V’
FIXed Wiring =

IEC

Figure 2 — Terminal block arrangement for installation test for luminaires
with connecting leads (tails)

Figure 3 — Void

Flammable
material

Flammabl
Screen material

1)

Ballast

|

LH/S min.

IEC 489/08

Dimensions in millimetres

Figure 4 — lllustration of the requirements of 4.15

Figure 5 — Void
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// Vi ' \ '
7
Glass S i i i
wnidow ,
//
7
S
[
R Y T,
| * |
! I
! .
1 Equipment ;|
| under test 1
; :
Lo 3

—
—_
——

Talcum

powder Vibrator

Guard screen

/\/ Circulating pump

U
IEC 490/08

Figure 6 — Apparatus for proving protection against dust
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Minimum internal
diameter 15 mm

'5
[

A\ ‘ -
T

\
N i
N Luminaire e —

—— 71 .
—F ] - — - — = = -
; = = \
i Water supply }
Turntable ‘ |
|
T |
4 ?Holes - )
20,4 mm
IEC 491/08
Luminaire protéction
rainproof splash-proof
Oscillation half-angle +60° +180°
Holes within half-angle +60° +90°

Figure 7 — Apparatus for testing protection against rain and splashing
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60°

%
|
|
|
|
|
f

@16

Y
\
Y
A

Y
A

D’= 6,3 mm for the test of 9.2.6 (second characteristic numeral 5)
D’= 12,5 mm for the test of 9.2.7 (second characteristic numeral 6)

Detail of nozzle

Pressure gauge

]
Nozzle —
\ Hose

X

IEC |492/08

Dimensions in millimetres

Figure 8 — Nozzle for spray test
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180

150

130 —

@\

25 -
25 X
Y Mqunting surface temperature °C
X Wihding temperature °C IEC 493/08
Key
Y = Moun{ing surface temperature °C
X = Windihg temperature °C
1 Limiting value of mounting surface in case of failed winding
2 Limiting value of mounting surface temperature during abiermal operation at 1,1 times the rated voltage (see
12.6.1 a))
3 Measyring point at 1,1 times the rated voltage (see 12,6.1 b))
4 Measyring point at 1,0 times the rated voltage
5 Measyring point at 0,9 times the rated voltage
6 Straight line drawn through plotted points and indicating a satisfactory luminaire, as the extrapolation pf the line
to a wjnding temperature of 350°C is_beléw a mounting surface temperature of 180 °C
7 Straight dashed line drawn through plotted points and indicating a luminaire which fails the test begause the
extrapolation of the line exceeds a mounting surface temperature of 180 °C before reaching @ winding
temperature of 350 °C
8 Assunpjed maximum valug-of the winding temperature of a failed winding
9 t,/t,po-ordinate plotted.only if difference between winding temperatures at 0,9 and 1,1 times the rat¢d voltage
is lesq than 30 K. Fhe'example shown is for a luminaire having a ¢, rating of 25 °C
Figurp 9 — Relation between winding temperature and mounting surface temperature
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IEC_494/08

Spherical
Figure 10 — Ball-pressure apparatus
60°
4t \0'1 Eleetrode
|
|
i Sample
)
i
‘ 5 £01 ‘ 2+0,1
Q 30°
L
(=)
o
Slightly rounded
R edge ~u
H 0,15 + 0,05
1T

Dimensions in n

hillimetres

IEC 495/08

Dimensions in millimetres

Figure 11 — Arrangement and dimensions of the electrodes for the tracking test
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IEC 496/08
Terminals without pressure plate Terminals with pressure plate
D = conductor space G = distance between clamping screw and pnd of
conductor when fully inserted

The shapg of the conductor space may differ from those shown, provided a circleswith a diameter eqpal to the
minimum jalue specified for D can be inscribed.

NOTE Tpe part of the terminal containing the threaded hole and the part\of the terminal against which the
conductorl is clamped by the screw can be two separate parts, as in the case\of terminals provided with a ptirrup.

Minimum distance Torque
M_inimum clamG' between Nm
. diameter ping screw and
Terminal D of end of conductor 12 1na V3
size conduc- | When fully inserted
tor space
mm One Two One Two One Two One Two
screw screws screw screws screw screws screw screws
1 2,5 1,5 1,5 0,2 0,2 0,4 0,4 0,4 0,4
2 3,0 1,5 1,6 0,25 0,2 0,5 0,4 0,5 0,4
3 3,6 1,8 1,5 0,4 0,2 0,8 0,4 0,8 0,4
4 4,0 1,8 1,5 0,4 0,25 0,8 0,5 0,8 0,5
5 4,5 2,0 1,5 0,7 0,25 1,2 0,5 1,2 0,5
6 5,56 2,5 2,0 0,8 0,7 2,0 1,2 2,0 1,2
7 7,0 3,0 2,0 1,2 0,7 2,5 1,2 3,0 1,2

a8 The values(specified apply to the screws covered by the corresponding columns in Table 14.4.

Figure 12 — Pillar terminals
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Screw not requiring washer Screw requiring washer
or clamping plate or clamping plate

B
Optional

Optional
|

% IR T
) Wz Z \///E
\T—/

‘ Cc
| / Optional

[
T
|

A

\k N||
AN ‘ —

S

D A

7

Screw terminals

B c .
e \ 1 A /1-4 / S 1 , /\i
\ w 54 v %)

Stud terminals

EC 497/08

Key

A fixed part

B washer or clamping plate
C anti-spread device

D conductor space

E stud

NOTE The part which retains the conductor in position can be of insulating material provided the pressure
necessary to clamp the conductor is not transmitted through the insulating material.

Figure 13 — Screw terminals and stud terminals (71 of 2)
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L. Torque
Minimum
Terminal diameter D Nm
size of conductor a a
space 1l v
mm One screw Two screws One screw Two screws
or stud or studs

0 1,4 0,4 - 0,4 -
1 1,7 0,5 - 0,5 -
2 2,0 0,8 - 0,8 -
3 2,7 1,2 0,5 1,2 0,5
4 3,6 2,0 1,2 2,0 1,2
5 4,3 2,0 1,2 2,0 1,2
6 5,5 2,0 1,2 2,0 1,2
7 7,0 2,5 2,0 3,0 2,0

a

The values specified apply to the screws or studs covered by the correspending columns

in Table 14.4.

Figure

13 (2 of 2)
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1\, [T ST
B | B ' c
D _ D
IEC _498/08

Key

A saddlg
B fixed
C stud

art

D condugtor space

NOTE Tpe shape of the section of the conductor space can differ from those Shown in the figures, p

circle with

The shape of the upper and lower faces of the saddle can be different,{{e accommodate conductors of ei

a diameter equal to the minimum value specified for D can be inseribed.

or large cfoss-sectional area, by reversing the saddle.

The termihals can have more than two clamping screws or studs:

Terminal Minimum Torque
size diameter D
of conductor
space

mm Nm

3 3,0 0,5

4 4,0 0,8

5 4,5 1,2

6 5,5 1,2

7 7,0 2,0

Figure 14 — Saddle terminals

rovided a

her small



https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 162 —

_ N

IEC 60598-1:2020 © |IEC 2020

~+ ]
G G G G
IEC 499/08
Key
A locking means F stud
B cable Jug or bar G distance between edge of hole
E fixed part and side of clamping area

For certaip types of equipment, the use of terminals of a size smaller than those specified is allowed.

Minimum distance G
between edge of

Terminal size hole and side of

Torque

Nm

clamping area

mm

i @

1

6 7,5
7 9,0

2,0
2,5

2,0
3,0

columns in Table 14.4.

The values specified apply.testhe studs covered by the corresponding

Figure 15 — Lug terminals
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s A
|
\
| .
D D
IEC 500/08
Key
A fixed part
D condugtor space
Terminal size Minimum diameter | Minimum distance
D of conductor between fixed part
space ? and end of
conductor when
fully inserted
mm mm
0 14 1,5
1 1,7 1,5
2 2,0 1,5
3 2,7 1,8
4 3,6 1,8
5 4,3 2,0
6 5,5 2,5
7 7,0 3,0

2 . The torque value to be applied is that specified in column Il

or V of Table 14.4 as appropriate.

Figure 16 — Mantle terminals



https://iecnorm.com/api/?name=d8c4f6d1e796b19657f9d02ae5a44601

- 164 — IEC 60598-1:2020 © |IEC 2020

Acceptable

/Welded or soldered

[
1

EANENE

N

Not acceptable

T BE=
N
IEC 50108
Figure 17 — Construction of electrical connections
Acceptable
V Type A
'__' FI::_ ___:ﬂ
= | | gﬂg |
End-view Side-view
Type B
Not acceptable
L [
= W}—L—r‘
B = ]
-|I/ ||
End-view Side-view
IEC 502/08

Figure 18 — Examples of spring-type screwless terminals
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|

- | Receptacle (for tab)

N E’ I 7 I [ ——— = Tab connector

NN ZZ2Z]1N

Receptacle (for pin)

Pin connector

Crimp connectors

Wire-wrapped terminal/connector
IEC 503/08

Figure 19 — Further examples of screwless terminals
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Luminaire B

Terminals

Incoming cables

A A

Outgoing cables
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IEC 504/08

a)

Illustration of the term "looping-in" (feed through)

(can be used for three-phase through wirihg where the luminaire is connected

IEC 50

b) Illustration of the term "through wiring"” terminating in the luminaire

between L1, L2 and L3%and the neutral in turn)

@

IEC 50

b/08

/08

c) lllustration of the term "through wiring” not terminating in the luminaire
Key
1 terminals 5 lamp
2 supply 6 luminaire A
3 Dballast 7 luminaire B
4 starter

Figure 20 — lllustration of the terms "lopping-in" and "through wiring"
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The rigid

Sample

v
Rigid supporting surface
IEC 507/08

supporting surface should be arranged vertically for a side impact test.

Figure 21 — Apparatus for ball impact tests

Self-tapping screw: pointed.or flat

Thread-cutting screw

F——— T3

Thread-forming screw (thread formed by deformation)

IEC 508/08

Figure 22 — Examples of self-tapping, thread-cutting
and thread-forming screws (from ISO 1891)

Figure 23 — Void
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! \
| |
"-;" TW
\
! )
Internal wiring _l_ L AI | Supply wiring
| | — e
/| \
J B D \
C A E

IEC 509/08

creepgge distance

clearance (supply wiring)

A
B
C clearance (internal wiring)
D conduftor

E

insulagion

Figure 24 - lllustration of creepage and clearance measurements at a supply terminal

Figure 25 —Void

Luminaire Measuring device
Ballast
o -
Supply Ignitor 60 1 500 pf C/D
Lamp High
impedance
No voltmeter
- 4 °
LT

IEC 511/08

NOTE The polarity of the diode to be reversed if necessary.

Figure 26 — Test circuit for safety during insertion
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Ignition temperature of wood °C

500

450

400

350

300 \

250
\

200 \
180
150
100
6 15 50 107 1 10 100 1 10
— —— - EEEEEE—
Time Minutes Hours Days Years

Figure 27 — Ignition temperatures of wood as a function of time

IEC 512/08
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Cable

Clamp screw Multi-strand conductor

\ Soldered end

Figure 28 — Example of permitted degree of soldering

IEC 513/04

Metal

IEC 514/08

Dimensions en millimetres

Figure 29 — Test chain
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IEC 515/08

Key
1 thread forming screw
2 groove

3 metalljc material

Figurg 30 — Example of<a.thread forming screw used in a groove of a metallic material
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/)
Ceiling

Luminaire /§

ceiling plate

Hinge joint (gear tray
and ceiling plate are
easily detached)
Socket connection
(connected to mains
supply voltage)

Flug connection

Lamp

IEC 516/08

Fligure 31 — Electro-mechanical contact system with plug/socket connection
L N
Ballast
g o i Fault condition:
ballast under test,
— 3 o directly supplied

/
/1
——J
R

-1 9 S - Other ballasts,
N Lamp supplied at 1,1
! : ! | Ballast % rated supply
! ! ! [ T -5 voltage_ with th_e _
i i ! lamps in the circuit
P a
| |
| |
—
I
I
- -0

IEC 517/08

Figure 32 — Test circuit for luminaires incorporating fluorescent lamp <70 W
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Annex A
(normative)

Test to establish whether a conductive part
can cause an electric shock

In order to determine whether a conductive part is a live part which can cause an electric
shock, the luminaire is operated at rated supply voltage and nominal frequency and the
following tests are conducted:

A.1 In order to determine whether a conductive part is a live part which can cause an

electric
frequen
met.

NOTE T
does not

For the

e oOne
° if no
done

e the mmeasurements are made:

- b
- b

A.2
resistan

e The
inter

A.3

touch-clirrent shall not exceed:

o for A
e for ([

Complig

Cy. A conductive part is not a live part if the requirements of Clauses A.2)or

he purpose of this annex is to establish if a conductive part can cause an electfie’shock, if t
ndicate the kind and level of insulation used.

fests according to Clauses A.2 and A.3:

pole of the supply of the DUT shall be at earth potential;

explicit designation of the supply voltage polarity isCmarked on the DUT, th
b with both supply voltage polarities;

etween the part concerned and any accessible conductive part;
etween the part concerned and earth.

ce of 50 kQ.

voltage shall not exceed 357V AC peak or 60 V ripple free DC or 25
rupted DC voltage between ;10 Hz and 200 Hz.

Where the voltage measured according to Clause A.2 exceeds the limit va

C: 0,7 mA (peak);
C: 2,0 mA:

nce is.chécked by using the measuring network from Figure G.2.

shock, the device under test (DUT) is operated at rated voltage and nomina] supply

A.3 are

buched. It

b test is

The voltage is measured by using a“measuring circuit consisting of a non-inductive

V peak

lue, the
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Annex B
(normative)

Test lamps

B.1 General

For the tests of Section 12, it is convenient to keep a stock of lamp types commonly required.
These are selected from normal production lamps for characteristics as close as possible to
the objective characteristics listed in the appropriate standards. The selected lamps are aged
(at least 24 h for filament lamps and at lea 00 h for tubular fluorescent and other discharge
ith occasional off periods), and a further check is made that their characterigtics are
isfactory and stable. Lamps shall not be retained as test lamps for longet thgn about
three-quarters of their typical operating period in normal service. Lamps are inSpected before
each test for any damage or signs of approaching unserviceability. Discharge, lamps shall be
regularly to ensure that there has been no appreciable (shift in €lectrical
characteristics which would influence the temperatures in luminaires-“If a lamp [can be
inserted in a circuit in more than one position (e. g. a fluorescent lamp) marks shall he made
to assisft consistent insertion. Great care shall be taken in handling test lamps; in pgrticular,
sodium [vapour, mercury vapour and metal halide discharge lamps“and amalgam flugrescent
lamps shall not be moved while still hot. A lamp selected for a“particular test shall|be of a
rating apd type for which the luminaire is claimed to be suitable. If a choice of lamg shape,
construgtion or finish is indicated by the manufacturer, thé thermally most onerous shall be
taken. Qtherwise, the most common type shall be used:

The reduirements according to Clauses B.2 to Bi5 refer to the selection of lamps|as test
lamps, and to lamp selection for a particular test.of a luminaire.

B.2 Filament lamps within the scope of IEC 60432-1 and IEC 60432-2

B.2.1 Principal modes of heat-transfer and lamps used for testing

B.2.1.1| In seeking to test the" luminaire with lamps which develop the most pnerous
conditions within it, consideration needs to be given to two principal modes of heat {ransfer,
radiatiop and conduction,

B.2.1.2| Radiation. The materials of the luminaire are heated by radiation from the lamp
filament, suppleménted, for the area immediately around and especially above the lamp, by
convected heat(from the bulb surface. In general, for testing such conditions, clear lapmps are
used. The filament shapes used in most HV lamps provide a slightly irregular radiation| pattern
but are| unlikely to have highly directional properties. There is more variation in lamps
designed™or LV (100 V to 130 V), as lamps with transverse or axial filaments may produce
different heating patterns which could be important in certain designs. Where reflector lamps
are involved, note is taken of clear areas in the neck region. If it is intended to use lamps with
heat transmitting reflectors, such lamps are used for tests. Light centre length also plays a
role.

B.2.1.3 Conduction. The lampholder and associated wiring receive heat by conduction from
the lamp cap and if the luminaire can operate with the lamp in the cap-up position, by
convection transfer from the outer surface of the lamp.

B.2.2 Filament test lamps
B.2.2.1 General

Testing of the conditions according to B.2.1.3 and endurance testing require heat test source
lamps (HTS lamps) prepared and used as specified in B.2.2.2 and B.2.2.3.
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B.2.2.2 Preparation

Readily available lamps are used. Each lamp is uniquely identified and its cap temperature
rise (Atg) shall be determined by the IEC 60360 method.

These values shall be compared to the values in Table 2 of IEC 60432-1:1999 and
IEC 60432-1:1999/AMD1:2005 and Table 1 of IEC 60432-2:1999 and
IEC 60432-2:1999/AMD1:2005 respectively and the difference is noted (A(Atg)).

Where |IEC 60432-1 and IEC 60432-2 do not specify a temperature, then the manufacturer's
data should be used, or manufacturers should be requested to supply test lamps.

B.2.2.3 Use

A knowh test lamp is used in the normal way for thermal testing, and its cap\temperature
noted. This figure is corrected by A(Atg) to obtain the final test figure. This is_compafred with
standard limits in Table 12.1.

The follpwing guidelines will help in the selection of suitable lamps.

Compared with clear or frosted lamps, higher cap temperatures.are principally to be fpund on
lamps wWhich have:

— a white coated or dark coloured bulb;
— asmaller bulb;

— a shprter light centre length.

Small |differences from the specified Aty of Table2 of IEC 60432-1:1999 and
IEC 60432-1:1999/AMD1:2005 shall be corrécted for the adjustment of the HTS lamp$ by the

test vollage, but such adjustment shall net’'cause the wattage to exceed 105 % of the rated
wattage| (corresponding to 103,2 % voltage).

Additionally, for the thermal test-by-conduction only, the outer surface of a lamp may pe hand
printed |with suitable high temperature paint, commencing in the area of the cap| and, if
necessary, extending over all the bulb surface.

For reflgctor and bowl(mirror lamps, only the test voltage shall be used for adjustment of the
temperdture.

For endlurance’testing, HTS lamps which have been modified to give increaded cap
temperdture are not used.

If the luminaire is provided with a marking for special lamps, or i it IS obvious that special
lamps are to be used in the luminaire, the tests are made with such special lamps.

Lamps are chosen in accordance with the maximum wattage for which the luminaire is marked.
In case of doubt for luminaires marked with a maximum 60 W, E27 or B22 cap, tests shall
also be made with a 40 W round bulb lamp.

The voltage rating of the test lamps shall be typical of the voltage rating in the market for
which the luminaire is intended. If the luminaire is intended for two or more different groups of
voltage supply, for example for 200 V to 250 V and for 100 V to 130 V, then the testing shall
at least be carried out with lamps in the low voltage range (i. e. with the higher current), but
taking into account the comments above.

When choosing the range of lamps for testing, the requirement of 3.2.8 should be taken into
account.
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If a lamp is operated by a transformer or similar device within or external to the luminaire, the
rating of the test lamp shall correspond to the marking on the luminaire, transformer or similar
instructions.

B.3 Halogen lamps within the scope of IEC 60432-3

Test with the lamps provided by the luminaire manufacturer.

Attention should be given to special features of these lamps (e.g. beam angle, cool-beam

versions).

B.4 Tubular fluorescent and other discharge lamps

When 4 lamp is operated under reference conditions (according to the relevant IBEC lamp
standargl), the lamp voltage, current and power shall be as close as possible o the lamp rated
values, j|and shall be within 2,5 % of these values.

If a refgrence ballast is not available, lamps are selected using a production ballast which, at
the calibration current, has an impedance within £+1 % of that of the-reference ballast.
Self-ballasted lamps are considered as fluorescent or other discharge lamps for the purpose
of Sectipn 12. If the luminaire is for use with filament lamps and self-ballasted lamps for other
discharge lamps incorporating series filaments, it should be tested with the most pnerous
lamp (which in general will be with filament lamps).

If the luminaire is for use with a combination™~of lamp types (e.g. filament lamp| plus a
discharge lamp), it should be tested with the thermally most onerous type.

If the luminaire is for use with either filament or discharge lamps, it should be tested with the
more onerous (or, if not known, with &aeh in turn).

It is usufally found that translucént-materials attain a higher temperature with a discharge lamp
or a disgharge lamp incorporating a series filament than with a filament lamp, for a given lamp
power.

If the Iuminaire is designed for a lamp type for which specifications have not ypt been
establisped, a testlamp should be selected after consultation with the lamp manufactufrer.

B.5 LED(modules within the scope of IEC 62031

Test with the LED modules provided by the luminaire manufacturer.
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Annex C
(normative)

Abnormal circuit conditions

The following is a list of abnormal circuit conditions which are applicable to a tubular
fluorescent or other discharge lamp luminaire and from which the thermally most onerous
condition shall be taken (see 12.5.1). If the luminaire contains more than one lamp, the
abnormal conditions shall be applied only to the one lamp, which leads to the most adverse
results. The abnormal condition shall be set up before the test is started. Conditions d) and e)
refer only to lamps with two preheated electrodes (e.g. fluorescent lamps). The descriptions

include Anstructions-—on test nrrnngnmnnfc (‘nnvnn:nnfly, the abnormal circuit condition is

producdd or simulated by remote switching so that it is not necessary to disturb _a ldminaire

which has just completed the test of normal operation.

a) Shoft-circuit of starter contacts

This| condition applies to starters with moving contacts, including starters incorpdrated in

lamps.
b) Lamp rectification

1)

2)

lluminaires for fluorescent lamps (Figure C.1 and Figure C{2)

)

[his is a fault condition which may occur after extended use in luminaires employing
tarterless ballasts with capacitive reactance contfol. When testing luminaireq for the
ectifying effect, the circuit shown in Figure C.1-shall be used. The lamp is copnected
b the midpoint of the appropriate equivalent resistors. The rectifier polarity is| chosen
o0 as to give the most unfavourable operating conditions. If necessary, the |lamp is
tarted using a suitable starting device.

(n (n =+ = (n

=)

he rectifier characteristics shall be:

peak inverse voltage = 800V

<+ reverse leakage current <10 uA

4 forward current > 3 times nominal lamp running current
-+ transition time <50us

uminaires for tubular fluorescent lamps having Fa6 caps however, shall be tested as
Dllows.

L

f

Initially, the lamp)is operated under normal conditions with a short-circuited retifier in
geries with thesxlamp. Then the bridging of the rectifier is opened. The rectifier [shall be
inserted in/both polarities. The test is finished if the lamp extinguishes. If pot, the
following.test is carried out.
1

'he, lamp is operated as shown in Figure C.2. The rectifier polarity shall be chpsen so
gs.torgive the most unfavourable operating conditions. If necessary, the lamp ig started
using e suitabte—starting device:

Luminaires for some metal halide lamps and some high pressure sodium vapour lamps
which, according to the lamp safety standard IEC 62035, can lead to ballast,
transformer or starting device overloading (Figure C.3).

The lamp in the luminaire is replaced by the test circuit as shown in Figure C.3. The
test is commenced with the test circuit, luminaire and controlgear stabilized at the
ambient temperature of the draught-proof enclosure. By varying the resistor R, the
lamp current is adjusted to a value equal to twice the normal lamp current. No further
adjustment of R is made.

If steady conditions are reached before the temperature limits of 12.5.2 are exceeded,
and for thermally protected controlgear the protection device has not operated, then R
shall be adjusted to increase the current in suitable steps, for example 10 %
increments. Care is taken to achieve steady conditions as far as possible at each step.
In all cases, the current shall not be adjusted above a value equal to three times the
normal lamp current.
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NOTE For circuits protected by a self-resetting protection device a number of on/off cycles may need to
occur before maximum temperatures have been reached.

Luminaires incorporating the following specific categories of metal halide and high
pressure sodium lamps are exempt from the above rectification test requirements:

— high pressure sodium lamps with rated wattage of 1 000 W and above;
— high pressure sodium lamps designed as direct replacements for mercury lamps;

— high pressure sodium and metal halide lamps identified by IEC 62035 as not being
liable to end of life rectification;

— other high pressure sodium and metal halide lamps for which no end of life
rectification risk has been identified by the lamp manufacturer. (This may limit
suitability of the luminaire to specific lamp makers only).

Lamps removed and not replaced.
One|electrode of lamp open-circuited.

The|conditions may be produced by switching. (Alternatively, a test lamp miay be |suitably
modjfied.)

The |electrode selected shall be that which more adversely affects the-results.

Lamlp will not start, but both electrodes are intact. For this condition, a non-servicgeable or
modffied test lamp may be used.

Blockage of the motor(s) contained in the luminaire.

o— | Resistor
Lamp
Ballast
Supply under
test L
™~
o Rectifier

IEC 518/08

Figure C.1 — Circuit for testing rectifying effect
(some capacitive starterless ballasts only)

Starter
Lamp
Ballast
oO— under Q@ M @
test : : J
I P B
Supply R
Rectifier

IEC 519/08

Figure C.2 — Circuit for testing rectifying effect
(ballasts for single pin lamps)
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|
o—1L1 | i
, i
| |
ON (2) O PRV
|
i ! \_/
L !
IEC 520/08
Key
1 supply

ballast, transformer, starting device
luminaire
lamp connections

100 A, 600 V

5 5 A w N

0 Q to 200 O (wattage rating of the resistor to be at least half the lamp wattage)

Figure C.3 — Circuit for testing rectifying effect of
some high pressure sodium and some metal halide lamps
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Annex D
(normative)

Thermal testing

D.1 Draught-proof enclosure

The following recommendations refer to the construction and use of a suitable draught-proof
enclosure for luminaires, as required for the tests of normal and abnormal operation.
Alternative constructions for draught-proof enclosures are suitable if it is established that
similar results are obtained

The drdught-proof enclosure is rectangular, with a double skin on top and on_at léast three
sides, and with a solid base. The double skins are of perforated metal, spaced approximately
150 mm apart, with regular perforations of 1 mm to 2 mm diameter, occupying about (40 % of
the whole area of each skin.

The internal surfaces are painted with a matt paint. The three principal internal dinlensions
are each at least 900 mm. There shall be a clearance of at least 200 mm between the|internal
surface$ and any part of the largest luminaire for which the encloSure is designed.

If it is r¢quired to test two or more luminaires in a large entlosure, care should be taken that
radiatiop from one luminaire cannot affect any other.

There i$ a clearance of at least 300 mm above*the top of the enclosure and around the
perforated sides. The enclosure is at a locationlprotected as far as possible from draughts
and sudden changes in air temperature; it is also protected from sources of radiant heat.

A lumingire under test is positioned as far away as possible from the six internal surfaces of
the enclosure. The luminaire is mountéd (subject to the requirements of 12.4.1 and 13.5.1) as
under service conditions.

D.2 Mounting surface.and test recess

A luminaire for direct fixing to a ceiling or wall should be fixed to a mounting |surface
comprising a wood_Or. wood-fibre board. A non-combustible insulating material is us¢d if the
luminaine is not sditable for mounting on a combustible surface. The board is 15 mm te¢ 20 mm
thick, apd extends not less than 100 mm (but preferably not more than 200 mm) beyond the
normal projection of the smoothed outline of the luminaire. There is a clearance of|at least
100 mm between the board and the internal surfaces of the enclosure. The board is|painted
black withna’ matt non-metallic paint.

A luminaire for corner-fixing is fixed in a corner comprising two boards, each complying with
the preceding requirements.

A third board is required if the luminaire is to be fixed in a vertical corner immediately below a
simulated ceiling.

Luminaires shall not cause the recess to attain temperatures likely to cause a hazard or fire
risk and compliance is checked by the following test.

Recessed luminaires suitable for covering with thermal insulating are mounted in a test recess
consisting of a suspended ceiling and thermal insulation material positioned in direct contact
to the luminaire.
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Recessed luminaires not suitable for covering with thermal insulating are mounted in a test
recess, consisting of a suspended ceiling, on top of which is a rectangular box with vertical
sides and horizontal top.

The suspended ceiling is made of a 12 mm thick general use particle board, in which a
suitable opening has been made for the luminaire. The general use particle board shall extend
at least 100 mm outside the projection of the luminaire on this board.

NOTE An example of general used particle board is boards manufactured according to ISO 16893-1.

a) Luminaires for recessing into ceilings with thermal insulating material covering the
luminaire

Th | - lots + HP~ fialtl Y P I 3 o taial £+l 1 H H Tk th |
ellllal MTrouTatiity  TImattlTidr To tryfitly TIitTu tU Tie UUtloTuc Ul Ui Turmmian. LILILA~2 erma

insulation shall be equivalent to two 10 cm thick layers of mineral wool with a-&osefficient
of tHermal resistivity of 0,04 W/m x K. Thinner layers can be used when having a higher
thermal resistivity. If a luminaire is provided with separate parts intended|for récessed
mounting, (for example, with separate light source enclosure and controlgear englosure),
the fest recess shall be constructed observing the manufacturer's reéommendations for
minimum spacing between parts (see Figure D.1). The space shall-bé filled with insulating

material.
B g
Lamp i
enclosure ﬁ
ontrelgear
Y) ]
Ll a -
IEC
Key

a minimpum separation as specified by the manufacturer

Other disfances are in accordance with.Annex D

Figure D.1 — Examplétof test recess where a luminaire comprises separate pdrts,
in accordance with Clause D.2 a)

b) Lumjnaires for.fecessing into ceilings but not suitable for covering with thermal insulating
material

For recessed luminaires of this kind, the test recess consisting of a suspended cefling, on
top ¢of which is a rectangular box with vertical sides and horizontal top shall be fixed above
the Tuminaire. The vertical sides of the box are made of 19 mm thick laminated wpod and
the top of 12 mm thick general use particle board tightly sealed to the sides.

The sides and top of the box shall be spaced from the luminaire in accordance with the
manufacturer’s instructions supplied with the luminaire. If no spacing is specified, the
sealed box shall touch the luminaire all around.

If a luminaire is provided with separate parts intended for recessed mounting, (for example,
with separate light source enclosure and controlgear enclosure), the test recess shall be
constructed as a single box observing the manufacturer's recommendations for minimum
spacing between parts and the inside of the recess (see Figure D.2). Where spacing

between parts is not specified (item 'a' of Figure D.2), separate test recesses shall be
used for each part.
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a,b,c,d minimum separation as specified by the manufacturer

Other disfances are in accordance with Annex D.

Figure D.2 — Example of test recess where a luminaire comprises separate padarts,
in accordance with Clause D.2 b)

If there are projecting spacers on the top or sides of the luminaire,-then these |spacers
shal| be placed in direct contact with the inside surfaces of the test box or insulating
material.

The|suspended ceiling and the interior of the box are painted black with a matt non-
metallic paint, and there shall be a gap of not less than %00 mm between this agsembly
and fthe inside walls, ceiling and floor of the test enclosure:

NOTE 1 [In Australia and New Zealand recessed luminaires are classified and tested for installations with thermal
insulation|in accordance with IEC 60598-2-2, Particular requirements — Recessed Luminaires.

NOTE 2 |It is acceptable in Japan to apply the present_Annex D or JIL 5002 for thermal test on|recessed
luminaire$.

When afluminaire is intended to be recessed‘into a wall, the test is made using a test recess
similar to that described above, but with thé’board placed vertically.

For lum|naires classified for mounting in direct contact with a normally flammable surface and
suitable[for covering with thermal.insulating material, no part of the insulation materialjand the
luminaire surface above the suspended ceiling shall exceed 90 °C (as given in Table 12.1)
during fhe normal operation thermal test and 130 °C (as given in Table 12.3) dufing the
abnormal operation thermal:test.

For lum|naires classified for mounting in direct contact with a normally flammable surface not
suitable| for covering* with thermal insulating material, no part of the test recess shall| exceed
90 °C (as given\in Table 12.1) during the normal operation thermal test and 130 °C (@s given
in Tablg 12.3)during the abnormal operation thermal test.

For | m nairac AlocoifinAd o At ot far Aira
u TS CoasoSTTCU—ao ot Surtaotc—ToT— G T

€ .
no temperatures are measured for the mounting surface or test recess.

flammable—surfaces,

A track-mounted luminaire is connected to a track system appropriate to the luminaire. The
track is mounted as in normal use, according to the manufacturer’s installation instructions.
The luminaire is connected to the track in the most onerous thermal position of normal use
permitted by the mounting instructions or marking. The luminaire is operated under the
conditions specified in 12.4.1 and 12.5.1.

All spacings shall be measured from the extremes of the positions of movement where
luminaires are settable and adjustable in overall dimension or position in either axis when fully
installed and during normal operation (see Figure D.3).

Figure D.3 illustrates the correct test box size for a luminaire that is adjustable in both axes
and thus needs space within a ceiling for the setting or the adjustment.
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Figure D.3 — Correct test'box size (insulating ceilings)
for settable and adjustable luminaires

D.3 Alternative test procedure for adjustment of measured temperatureg for
luminaire ¢z, rating(s)

D.3.1 General

The follpwing test method can be used as an alternative to the reference test of 12.4{1 c) for
luminaires:

— withput temperature sensing controls, and

— whefe/the’rated ambient temperature ¢, as marked on the luminaire is higher tlhan the
temperature in the draught proof enclosure, and

— where the light source has temperature-sensitive electrical (power) characteristics with a
negative temperature coefficient (e.g. LED Light source with constant current type —
controlgear assembly).
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D.3.2 Thermal test of normal operation for luminaires without temperature sensing
controls and where the rated ambient temperature t, as marked on the
luminaire is higher than the ambient temperature in the draught-proof
enclosure

The luminaire shall be tested under the conditions specified in 12.4.1 a) to I) and according to
the following:

The ambient temperature within the draught-proof enclosure shall be within the range of 10 °C
to 30 °C and should preferably be 25 °C. It shall not vary by more than +1 °C during
measurements and during a preceding period long enough to affect the results. The difference
between the temperature in the draught-proof enclosure and the rated t, temperature shall be
calculated. The calculated difference temperature shall be added fo each measured
tempergture value.
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Annex E
(normative)

Determination of winding temperature rises
by the increase-in-resistance method

NOTE Reference to ballasts also applies to similar components such as transformers.

Before commencing the test, arrangements are made whereby the ballast may be quickly
connected by appropriate means of negligible resistance to a Wheatstone bridge, or other
suitable measuring instrument, after the luminaire has been disconnected from the supply.

A chron

The tes

bmeter with an easily-read second hand is essential.

procedure is as follows.

The luminaire remains unenergized for a period long enough to ensure) that the c|

luminain
ambient

The res
operate
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draught

The lum
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ballast

measurq
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hot wind

Since th
from a n
the hot

e, including the ballast windings, is thermally stable in &\ substantially
temperature (t4), which shall not change by more than 3 °G during this period.

istance (R,) of the cold ballast winding is measured%and t, noted. The lum
0 until thermal stability has been achieved as indicated by a suitable temj|
ng device attached to the body of the ballast. Thelambient air temperature (t
proof enclosure is noted.

inaire is then disconnected from the supply; the time noted and the ballast co
tely to the Wheatstone bridge. The resistance is measured as quickly as poss
psponding time noted.

resistance measurements, if necessary, are made at suitable intervals w
s cooling, the times at which-the measurements are made being recorded
bments enable a time/resistance curve to be plotted which is extrapolated bag
rresponding to the instant of disconnection of the supply and the resistance R
ing is read.

e resistance of'copper varies in direct proportion to the temperatures as m
eference point'ef —234,5 °C, the hot temperature t, may be calculated from the
resistance Ryto the cold resistance R, by means of the equation:
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The constant 234,5 relates to copper windings; for aluminium, this constant is 229. Hence, for
windings of copper wire:

ty = % (1 + 234,5)-234,5

The temperature rise is the difference between the calculated temperature t, and the ambient
air temperature t5 at the conclusion of the test, that is:

temperature rise = (t, — t3) K
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