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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 35-2: Caplights for use in mines susceptible to firedamp -
Performance and other safety-related matters

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

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

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

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

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

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

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

International Standard IEC 60079-35-2 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This first edition of IEC 60079-35-2 cancels and replaces the second edition (2005) of
IEC 62013-2 published in 2005 and constitutes a full technical revision.

The general revision and updating of Edition 2 of IEC 62013-2 has been necessitated by the
advent of new technologies related to caplight design, in particular those related light-emitting
diode (LED) light sources. It is intended that there should be a stronger link between Part 1
(Construction) and Part 2 (Performance) of this Standard by upgrading the reference in the
Scope of part 1 from a note to a requirement.

In addition as this Standard is now to become one of the IEC 60079 series, changes have
been made to bring it more in line with others in the series by cross referencing. This has
enabled there to be a reduction in the number and length of clauses in the Standar
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The text of this standard is based on the following documents:

FDIS

Report on voting

31/955/FDIS

31/963/RVD
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Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

A list of all the parts in the IEC 60079 series, under the general title Explosive atmospheres,

can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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EXPLOSIVE ATMOSPHERES -

Part 35-2: Caplights for use in mines susceptible to firedamp —
Performance and other safety-related matters

1 Scope

This part of IEC 60079-35 details those performance and other safety features of caplights,
including those with a point of connection for another equipment, not covered in
IEC 60079-35-1, but which are important for the safety and working conditions of the user. It
may also be applied to caplights for use in mines not likely to be endangered by firedamp.

NOTE When this part of the standard is used as a "stand-alone" document for non-gassy mines, any relevant
constructional requirements should be the subject of agreement between the supplier and the user and, where
possible, be as described in IEC 60079-35-1.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050-845, International Electrotechnical Vocabulary (IEV) — Chapter 845: Lighting
IEC 60983, Miniature lamps

IEC 60079-35-1, Explosive atmospheres — Part 35-1: Caplights for use in mines susceptible to
firedamp — General requirements — Construction and testing in relation to the risk of
explosion?

ISO 80000-1, Quantities and units — Part 1: General

3 Terms and definitions

For the purposes of this document, the definitions of ISO 80000-1 and IEC 60050(845) and
the following apply:

3.1

useful working period

period in hours defined by the manufacturer, taking into account the current drawn by the
main light source and if appropriate, the average current drawn by any accessories during
that period, during which the main light source of the caplight may be continuously used and
comply with the minimum luminous intensity requirements of this standard

4 Light output

4.1 Light sources

4.1.1 Every headpiece shall have a minimum of two light sources, at least one of which shall
be the main source and meet the requirements of this part of IEC 60079-35. Alternatively a

1 To be published Documents
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single light source may be used provided it is a non-filament type and it meets the lamp life
defined in 5.1.

4.1.2 Where a caplight is fitted with two light sources, each of which is capable of being the
main source, the manufacturer shall designate which of these shall be the main source and
which the auxiliary source; otherwise, both sources shall meet the requirements for the main
source.

4.1.3 Filament lamps for main and auxiliary sources shall comply with IEC 60983. Where the
relevant data sheet is not given in IEC 60983, an equivalent shall be provided by the caplight
manufacturer.

4.2 Light source holder

The holder for the main light source shall be capable of locating and retaining it securely in a
focused position with respect to the reflector profile in accordance with 4.5.

4.3 Luminous intensity and illuminance

The main beam of light from a headpiece mounted on its intended helmet, in its normal
operating orientation, shall point 10 degrees + 5 degrees down from the horizontal.

NOTE A statement from the caplight manufacturer stating compliance with this requirement is acceptable and
need not be verified if certification is sought.

At the end of the useful working period, the luminous intensity from the main light source in a
fully assembled headpiece, mounted on its intended helmet in its normal operating
orientation, shall extend a cone with a minimum of 1 cd (1 lux at 1m). This cone shall not be
less than 30 degrees up from the main beam of light, 60 degrees down from the main beam of
light and 60 degrees to each side. This may be calculated from manufacturers’ data or tested
in accordance with Clause 7. The maximum illumination shall not be less than 1 500 cd
(1 500 lux at 1 m).

4.4  Auxiliary light source

The auxiliary light source is primarily intended for emergency use if the main source fails and
is exempt from the type tests in Clause 7.

4.5 Focus

The main light source shall be focused, or capable of being focused, so that the light pattern
is not impaired by distortion.

4.6 Chromaticity

For non-filament light sources, the colour correlated temperature (CCT) shall be greater than
5 000 K and the colour rendering index (CRI) shall be greater than 70, unless alternative
values are specified by the caplight manufacturer and included in the user instructions.

NOTE The values of CCT and CRI supplied by the caplight manufacturer need not be verified if certification is
sought.

5 Reliability

5.1 Lamp life

The light source life of caplights fitted with two filament light sources shall comply with the
requirements of Lamps for miners’ caplights in IEC 60983. If the lamp manufacturer provides

a data sheet showing such test results, it may be accepted without further t(ﬁt(i:r)]%uTrrﬁents
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minimum life shall be not less than 200 h for the main source and 50 h for the auxiliary
source.

The light source life of caplights fitted with two non-filament light sources shall be not less
than 200 h for the main source and 50 h for the auxiliary source, when tested at the maximum
operating ambient temperature and nominal battery voltage.

For caplights with two light sources, after 200 hours the luminous intensity of the main light
source shall meet the requirements of 4.3.

The life of non-filament type single light sources shall not be less than 5 000 h when
determined either by test of the entire caplight headpiece or by using manufacturer's life data,
junction temperature, maximum operating ambient temperature, nominal battery voltage and
appropriate calculations based on the entire caplight headpiece. The resultant luminous
intensity after 5 000 hours source shall meet the requirements of 4.3.

5.2 Battery life (charge/discharge cycles)

It is not possible to specify a cyclic life for the battery due to the multiplicity of battery types,
charging regimes and conditions of use.

The manufacturer shall prepare instructions to the user on the recharge time and routine
checks which are necessary to ensure that the battery is capable of performing its intended
duties during the actual working period. See Clause 8 and Annex A.

NOTE The choice of battery charging equipment will depend on the time available between successive actual
working periods. When the recharge time is insufficient to fully recharge the battery, the manufacturer may need to
advise the user to provide additional caplights.

5.3 Caplight useful working period
The manufacturer shall declare the useful working period of the caplight when new, taking into

account the current drawn by the main light source and, if appropriate, the average current
drawn by any accessories during that period. The test requirements are given in Clause 7.

5.4 Durability
5.4.1 Fasteners and connectors

Fasteners and connectors shall be designed so that they are not likely to loosen in normal
use.

5.4.2 Resistance to abrasion

The caplight shall be constructed from materials which are resistant to abrasion in normal
use.

5.4.3 Operability after mechanical tests
Following completion of the Drop tests in IEC 60079-35-1, at least one light source shall still
be operable and there shall be no leakage of electrolyte.

6 Ergonomics

6.1 Mass

Unless otherwise agreed between the manufacturer and the user, the mass of the battery and
container shall not exceed 2 750 g and the total mass of the complete caplight assembly shall

not exceed 3 250 g. Documents
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