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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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138 INTERNATIONAL ELECTROTECHNICAL COMMISSION

139

140

141 LED MODULES - SAFETY REQUIREMENTS

142

143

144

145 FOREWORD

146 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
147 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
148 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
149 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
150 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
151 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
152 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
153 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
154 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
155 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
156 consensus of opinion on the relevant subjects since each technical committee has representation from all
157 interested IEC National Committees.

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

162 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
163 transparently to the maximum extent possible in their national and regional publications. Any divergence between
164 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
165 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
166 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
167 services carried out by independent certification bodies.

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

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

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

176 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
177 rights. IEC shall not be held responsible for identifying any or all such patent rights.

178 EC 62031 ED3 has been prepared by subcommittee 34A: Electric light sources, of IEC
179  technical committee 34: Lighting. It is an International Standard.

180 This third edition cancels and replaces the second edition IEC 62031:2018. This edition
181 constitutes a technical revision.

182  This edition includes the following significant technical changes with respect to the documents
183 it cancels and replaces:

184 a) Complete review of the document structure, detailed technical requirements and tests,
185 including but not limited to what is individually described under items b) to i);

186 b) Clarification of the scope and revision of the applicability of this document to independent
187 and integral LED modules;

188  ¢) Updated terms and definitions;
189 d) Clearer specification for clause general requirements and clause general test requirements;
190 e) Update of the marking clause, such as marking of control terminals;

191 f) A full review and update of the electrical safety, thermal safety, and mechanical safety
192 requirements preventing misinterpretation and ambiguity;

193  g) Updated photobiological safety requirements;
194 h) Revised and updated fault conditions and abnormal conditions requirements.
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195 i) Removal of the annex relating to conformity testing during manufacture.

196  The text of this International Standard is based on the following documents:

Draft Report on voting

34A/XX/FDIS 34A/XX/RVD

197
198 Full information on the voting for its approval can be found in the report on voting indicated in
199  the above table.

200 The language used for the development of this International Standard is English.

201 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
202 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
203 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
204  described in greater detail at www.iec.ch/standardsdev/publications.

205 NOTE In this document, the following print type is used:
206 — compliance statements: in italic type.

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

210 e reconfirmed,

211 e withdrawn,

212 e replaced by a revised edition, or

213 e amended.

214
IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.

215

216

Documents

Document Sharing Hub

Full document details: 24/30488096 DC


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
http://www.avadocuments.com/doc/24-30488096-dc
http://www.avadocuments.com/doc/24-30488096-dc

IEC CDV 62031 © IEC 2024 7 34A/2390/CDV

217 LED MODULES - SAFETY REQUIREMENTS
218
219

220 1 Scope

221 This document specifies safety requirements for LED modules for operation at supply of a DC
222 supply of up to 1500 V or an AC supply up to 1000 V. This document does not include
223 requirements for performance characteristics of LED light sources.

224 NOTE 1 LED light sources as defined in IEC 60050-845:2020, 845-27-053 can take the form of an LED module or
225 an LED lamp.

226 This document does not apply to:

227 - LED packages;
228 — LED light sources for automotive lighting;
229 — OLED light sources;

230 NOTE 2 Independent LED modules (see IEC 60050, 845-27-064) are considered luminaires with integral LED
231 module(s) and are covered by the IEC 60598 series.

232 NOTE 3 LED modules that are an integral component of the luminaire are covered by the requirements within IEC
233 60598-1:XXXX, Clause 4.3.1, referencing this document as far as applicable.

234 NOTE 4 Where the word "LED module" is used in this document, it is understood to be "built-in LED module” as
235 defined in IEC 60050-845:2020, 845-27-062.”

236
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237 2 Normative references

238  The following documents are referred to in the text in such a way that some or all of their content
239 constitutes requirements of this document. For dated references, only the edition cited applies.
240 For undated references, the latest edition of the referenced document (including any
241 amendments) applies.

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

245 IEC 60417, Graphical symbols for use on equipment (available from: http://www.graphical-
246  symbols.info/equipment)

247 IEC 60598 (all parts), Luminaires

248 IEC 60598-1:2020, Luminaires — Part 1: General requirements and tests

249  |EC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods — Glow-
250 wire apparatus and common test procedure

251 IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
252 Glow-wire flammability test method for end products (GWEPT)

253 IEC 60990:2016, Methods of measurement of touch current and protective conductor current

254  |EC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

255  |EC 61347-1:202X, Controlgear for electric light sources — Safety, Part 1: General requirements

256 IEC 62471-7:2023, Photobiological safety of lamps and lamp systems

257 ISO 4046-4:2016, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and board
258 grades and converted products

259 ISO 7089:2000, Plain washers — Normal series — Product grade A
260 3 Terms and definitions
261 For the purposes of this document, the following terms and definitions apply.

262 ISO and IEC maintain terminological databases for use in standardization at the following
263 addresses:

264 — |EC Electropedia: available at http://www.electropedia.org/

265 — 1SO Online browsing platform: available at http://www.iso.org/obp

266 3.1

267 ultraviolet hazard efficacy of luminous radiation

268 Kg

269 quotient of an ultraviolet hazard quantity by the corresponding photometric quantity

270 Note 1 to entry: Ultraviolet hazard efficacy of luminous radiation is expressed in mW/kim.

271 Note 2 to entry: The ultraviolet hazard efficacy of luminous radiation is obtained by weighting the spectral power
272 distribution of the lamp or LED module with the UV hazard function S;,/(4). Information about the relevant UV hazard
273 function is given in IEC 62471:2006. It only relates to possible hazards regarding UV exposure of human beings. It
274 does not deal with the possible influence of optical radiation on materials, such as mechanical damage or
275 discoloration.

276 3.2

277 replaceable LED module
278 LED module designed to be replaced by an ordinary person or a qualified person

279 Note 1 to entry:  When incorporated into a luminaire, a replaceable LED module can be classified as replaceable,
280 non-user replaceable or non-replaceable depending on the luminaire design.
281 3.3

282 non-user replaceable LED module
283 LED module designed to be replaced only by the manufacturer, his service agenme’miﬁients

284  qualified person
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Note 1 to entry:  When incorporated into a luminaire a non-user replaceable LED module can become classified as
non-replaceable due to the luminaire design.

3.4
LED light source
electric light source based on LED technology

Note 1 to entry: An LED light source can take the form of an LED module or an LED lamp.

[SOURCE: IEC 60050-845:2020, 845-27-053]

3.5

integrated LED module

LEDi module

LED module, incorporating controlgear and any additional elements necessary for stable
operation of the light source, designed for direct connection to the supply voltage

[SOURCE: IEC 60050-845:2020, 845-27-059]

3.6
semi-integrated LED module
LEDsi module

LED module that carries the control unit of the controlgear, and is operated by the separated
power supply of the controlgear

Note 1 to entry:  The term control unit is specified in IEC 60050-845-28-057.
[SOURCE: IEC 60050-845:2020, 845-27-060]

3.7
non-integrated LED module
LEDni module

LED module which needs a separate control circuitry or control gear to operate

Note 1 to entry: One or more LED packages on a printed circuit board or substrate in a geometric structure are
regarded as an LED array. No further components are included like electrical, optical, mechanical, and thermal
components.

[SOURCE: IEC 60050-845:2020, 845-27-061]

3.8

rated value

<of light sources > value of a quantity, used for specification purposes, declared by the
manufacturer or responsible vendor and established under standard test conditions

Note 1 to entry: To express the "rated value" of a particular quantity, the term "value" is replaced by the quantity
name; for example, rated power, rated voltage, rated current, and rated temperature.

Note 2 to entry: The standard test conditions are given in this document.

[SOURCE: IEC 60050-845:2020, 845-27-100 modified — “...the relevant standard” in note to
entry 2 replaced by “...this document”]

3.9

type test

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

3.10

type test sample

sample consisting of one or more similar units being representative of the production and
submitted by the manufacturer or responsible vendor for the purpose of the type test

3.1

t.-point

designated location of the point where to measure the f_-temperatures at the surface of the LED
module

3.12
t.-temperature

temperature at the t_-point, related to the safety of the LED module
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3.13
maximum operating temperature

tc rated
<of an LED module> maximum operating temperature to which the rated safety characteristics
are declared by the manufacturer or responsible vendor

3.14

thermal power

Py

power to be transferred from an LED light source to the luminaire by means of heat conduction

Note 1 to entry: Thermal power is expressed in Watt (W).

Note 2 to entry: P is below the rated power of an LED light source.

Note 3 to entry: For LED light sources which do not require heat conduction to the luminaire, Py is equal to zero.

3.15

terminal

conductive part of an LED module, provided for connecting that LED module to one or more
external conductors

[SOURCE: IEC 60050-151:2001, 151-12-12, modified — "device, electric circuit or electric
network" has been replaced by "LED module" and the Note has been deleted]

3.16
mains
AC or DC power distribution system that supplies operating power to electrical equipment

Note 1 to entry: Mains include public or private utilities and, unless otherwise specified in this document, equivalent
sources such as motor-driven generators and uninterruptible power supplies.

3.17

interrupted DC voltage

voltage changing periodically between a DC level and zero

Note 1 to entry: In interrupted DC voltage waveforms, the duration of the signal at the DC level can vary within one
period.

3.18

live part

conductive part intended to be energized under normal operating conditions, including the
neutral conductor and mid-point conductor, but excluding the PEN conductor, PEM conductor
and PEL conductor

Note 1 to entry: PEN conductor, PEM conductor and PEL conductor are defined in IEC 60050-195:2021, 195-02-12,
195-02-13 and 195-02-14.

Note 2 to entry: This concept does not necessarily imply a risk of electric shock.

[SOURCE: IEC 60050-195:2021, 195-02-19, modified — Note 1 and Note 2 to entry added]

3.19
hazardous-live-part
live part that, under certain conditions, can give a harmful electric shock

[SOURCE: IEC 60050-195:2021, 195-06-05, modified — Note 1 to entry removed]

3.20

pulse width modulation control

PWM control

pulse control in which the pulse width or frequency or both are modulated within each
fundamental period to produce a certain output waveform

[SOURCE: |[EC 60050-551:1998, 551-16-30]

3.21

working voltage

highest RMS voltage across any insulation at any rated electrical supply conditions, transients
being neglected, under normal and under abnormal conditions
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388 Note 1 to entry: The rated electrical supply conditions can be the rated voltage, the rated current or a rated supply
389 range.

390  3.22

391 extra-low voltage

392 ELV

393 voltage which does not exceed 50 V AC or 120 V ripple-free DC between conductors or between
394 any conductor and earth

395 Note 1 to entry: Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the d.c.
396 component.

397 Note 2 to entry: Extra-low voltage (ELV) is part of the low-voltage (LV) band, See Clause 4.2 and Table 1 of IEC
398 61140:2016.

399 3.23

400  SELV circuit

401 electric circuit in which the voltage cannot exceed the value of extra-low voltage:

402  — under normal conditions and
403  — under single fault conditions, including earth faults in other electric circuits
404 Note 1 to entry: SELV is the abbreviation for safety extra-low voltage.

405 [SOURCE: IEC 61140:2016, 3.26.1. Modified “system” replaced by “circuit”]

406  3.24
407  PELV circuit
408  electric circuit in which the voltage cannot exceed the value of extra-low voltage:

409  — under normal conditions and
410  —under single fault conditions, except earth faults in other electric circuits
411 Note 1 to entry: PELYV is the abbreviation for protective extra-low voltage.

412 [SOURCE: IEC 61140:2016, 3.26.2. Modified “system” replaced by “circuit]

413 3.25

414 FELV circuit

415  electrical circuit in which the voltage cannot exceed the value of ELV used for functional
416 purposes and having simple separation from LV

417 Note 1 to entry: FELV is the abbreviation for functional extra-low voltage.
418 Note 2 to entry:  An FELV circuit does not fulfil the requirements for SELV circuits (or PELV circuits).

419 Note 3 to entry:  An FELV circuit is not safe to touch and may be connected to protective earth.

420 [SOURCE: IEC 60669-2-5, 3.204]
421 4 Classification

422 LED modules are classified, according to the level of controlgear integration, as:

423  — integrated LED modules, LEDi;
424  — semi-integrated LED modules, LEDsi;
425 — non-integrated LED modules, LEDni.

426 5 General requirements

427  LED modules shall be so designed and constructed that, for their intended use, they cause no
428  danger to the user or surroundings.

429 Parts of LED modules providing hazard protection, as covered by this document, shall not
430 become loose during normal operation and handling.

431 Requirements, tests and compliances are provided in this document to reduce the risk of harm
432 to a tolerable level under normal operating conditions, abnormal operating conditions and single
433 fault conditions.

434 Where the terms "voltage" and "current" are used, they imply the RMS values unless otherwise
435 stated.

436 Annex B and Annex C provide information for luminaire design and information for Bntrol ear
437 design, respectively. ocuments
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438 6 General conditions for tests

439 6.1 General
440 6.1.1 Type test
441 Tests according to this document are type tests.

442 NOTE The requirements and tolerances specified in this document are related to testing of a type test sample
443 submitted by the manufacturer for that purpose. Compliance of type test samples does not ensure compliance of the
444 whole production of a manufacturer with this document. Conformity of production is the responsibility of the
445 manufacturer and routine tests and quality insurance in addition to the type test can be necessary.

446  6.1.2 Test samples
447 Tests shall be carried out with type test samples.

448 NOTE 1 For example, damage to marking as a result of the marking test has no impact on electrical testing, thus
449 the light source is still considered to be representative of production for other tests.

450 Unless otherwise specified, the type test shall be carried out on one sample consisting of one
451 or more sample items submitted for the purpose of the type test.

452 In general, all tests shall be carried out on each type of the LED module. Where there is a range
453 of similar LED modules for testing, samples representing the most onerous case within the
454 range shall be selected as relevant to the test criteria and agreed with the manufacturer.

455 NOTE 2 As an example, it is not necessary to carry out overload condition tests separately on LED modules of one
456 type having different colour temperatures.

457 Factory-sealed LED modules shall not be opened for any tests unless otherwise required in this
458 document.

459 If required in this document, tests shall be performed using sample items specially prepared in
460 agreement with the manufacturer or responsible vendor.

461 6.1.3 Compliance by inspection of relevant data

462  Where in this document compliance of materials, components or subassemblies is checked by
463 inspection or by testing of properties, compliance may be confirmed by reviewing any relevant
464  data or previous test results that are available.

465 6.2 Default test conditions

466 6.2.1 General

467 Unless otherwise specified in this document, the tests shall be conducted under the most
468  onerous operating conditions within the specified operating range. It can be necessary to
469 request information about the most onerous test conditions from the manufacturer. In addition
470 to 6.2.2 and 6.2.3 the following parameters shall be taken into account:

471 — operating mode, including loading by external connected equipment;
472 — control settings;

473  — position of movable parts;

474  — operating position.

475 6.2.2 Electrical supply conditions
476 6.2.2.1 General

477 Where the terms "voltage" and "current" are used without modifiers, they imply the RMS values.
478  The supply voltage, current and frequency shall be stabilized within £1 % of the specified test
479 value.

480  6.2.2.2 LED modules supplied by voltage sources

481 LED modules supplied by voltage sources usually comprise means to adjust their operating
482  current so that they can be supplied by a voltage source that, ideally, has no impedance.

483 EXAMPLE Mains driven integrated LED modules (LEDi modules).

484 In case of a single rated voltage, tests shall be carried out at the most onerous boundary of the
485 90 % to 110 % range around that rated voltage.
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