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National foreword

This British Standard is the English language version of EN 50281-1-1:1998,
including Corrigendum August 1999 and amendment A1:2002.

BS EN 50281-1-1 and BS EN 50281-1-4 supersede [BS 6467-1:1985 and

BS 6467-2:1984 which will be withdrawn on 2003-06-30.

The UK participation in its preparation was entrusted by Technical Committee
GEL/31, Electrical apparatus for use in explosive atmospheres, to

Subcommittee GEL/31/20, Apparatus for use in the presence of ignitable dust,
which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests
informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 22, an inside back cover and a back cover.

The BSI copyright displayed in this document indicates when the document
was last issued.

Sidelining in this document indicates the most recent changes by amendment.

Amendment issued since publication

Amd. No. Date Comments
10764 October 1999
13978 1 November 2002 |Indicated by a sideline
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May 2002

ICS 29.260.20 Includes Corrigendum August 1999

English version

Electrical apparatus for use in the presence of combustible
dust —
Part 1-1: Electrical apparatus protected by enclosures —
Construction and testing

(includes amendment A1:2002)

Matériels électriques destinés a étre utilises en  Elektrische betriebsmittel zur Verwendung in

presence du poussiéres combustible — bereichen mit brennbarem Staub —

Partie 1-1: Matériels électrique protégés par Teil 1-1: Elektrische Betreibsmittel mit Schutz
enveloppes — Construction and essais durch Gehiuse — Konstruktion und Prifung
(inclut 'amendement A1:2002) (enthélt Anderung A1:2002)

This European Standard was approved by CENELEC on 1 September 1998.
Amendment Al was approved by CENELEC on 1 December 2002.

CENELEC members are bound to comply with the CEN/CENELEC Internal
Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration. Up-to-date lists and
bibliographical references concerning such national standards may be obtained
on application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CENELEC member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CENELEC members are the national standards bodies of Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1998 CENELEC All rights of exploitation in any form and by any means reserved worldwide for
CENELEC Members. Ref. No. EN50281 P REHMEDES &
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Introduction

Combustible dust can be ignited by electrical apparatus in several main ways:

— by surfaces of the apparatus that are above the ignition temperature of the dust concerned; the
temperature at which a dust ignites is a function of the properties of the dust, whether the dust is in a
cloud or layer, the thickness of the layer and the geometry of the heat source;

— by arcing or sparking of electrical parts such as switches, contacts, commutators, brushes, or the like;
— by discharge of an accumulated electrostatic charge;
— by radiated energy (e.g. electromagnetic radiation);
— by mechanical sparking or frictional sparking or heating associated with the apparatus.
In order to avoid ignition hazards it is necessary that:

— the temperature of surfaces, on which dust can be deposited, or which would be in contact with a dust
cloud, is kept below the temperature limitation specified in [EN 50281-1-2;

— any electrical sparking parts, or parts having a temperature above the ignition temperature of the
dust:

— are contained in an enclosure which adequately prevents the ingress of dust; or

— the energy of electrical circuits is limited as to avoid arcs, sparks or temperatures capable of igniting
combustible dust;

— any other ignition sources are avoided.

Where the apparatus has to meet other environmental conditions, for example, protection against ingress
of water and resistance to corrosion, the method of protection used shall not adversely affect the integrity
of the enclosure.

The protection specified in this standard will not provide the required level of safety unless the electrical
apparatus is operated within its rating and is installed and maintained according to the relevant codes of
practice or requirements, for example in respect of protection against over-currents, internal short circuits,
and other electrical faults. In particular, it is essential that the severity and duration of an internal or
external fault be limited to values that can be sustained by the electrical apparatus without damage.

1 Scope

This European Standard is applicable to electrical apparatus protected by enclosure and temperature
limitation for use in areas where combustible dust may be present in quantities which could lead to a fire
or explosion hazard.

This standard specifies requirements for design, construction, and testing of electrical apparatus.
NOTE [EN 50281-1-9 gives guidance on the selection, installation and maintenance of the apparatus.

The ignition protection is based on the limitation of the maximum surface temperature of the enclosure and
on the restriction of dust ingress into the enclosure by the use of “dust-tight” or “dust-protected” enclosures.

Apparatus within the scope of this standard may also be subjected to additional requirements in other
publications — for example, [EN 50014, Electrical apparatus for potentially explosive atmospheres.

The application of electrical apparatus in atmospheres which may contain explosive gas as well as
combustible dust, whether simultaneously or separately, requires additional protective measures.

The principles of this standard may also be followed when combustible fibres or flyings cause a hazard.

This standard does not apply to dusts of explosives which do not require atmospheric oxygen for
combustion, or to pyrophoric substances.

This standard is not applicable to electrical apparatus for use in mines susceptible to firedamp; nor does it
take account of any risk caused by an emission of flammable or toxic gas from the dust.

This standard does not include other types of protection and is only applicable to protection by enclosure
and temperature limitation.
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2 Normative references

[EN 50014:1997, Electrical apparatus for potentially explosive atmospheres — General requirements.
EN 50019, Electrical apparatus for potentially explosive atmospheres — Increased safety “e”.
EN 50020, Electrical apparatus for potentially explosive atmospheres — Intrinsic safety “i”.

EN 50281-1-2, Electrical apparatus for use in the presence of combustible dust — Part 1-2: Electrical
apparatus protected by enclosures — Selection, installation and maintenance.

EN 50281-2-1|, Electrical apparatus for use in the presence of combustible dust — Part 2-1: Test methods —
Methods for determining the minimum ignition temperatures of dust.

[EN 60034-1|, Rotating electrical machines — Part 1: Rating and performance.
(IEC 60034-1:1996, modified)

[EN 60034-5, Rotating electrical machines — Part 5: Classification of degrees of protection provided by
enclosures for rotating machinery.

(IEC 60034-5:1981, modified)
EN 60199, Low pressure sodium vapour lamps.
(IEC 60192:1973 + A1:1979 + A2:1988 + A3:1992)

EN 60243-1|, Electrical strength of insulating materials — Test methods — Part 1: Tests at power
frequencies.

(LEC 60243-1:1999)

[EN 60529, Degrees of protection provided by enclosures.

(IP Code) (IEC 60529:1989)

[EN 60669, High pressure sodium vapour lamps.

(LEC 60662:1980 and amendments)

HD 429, Methods of test for volume resistivity and surface resistivity of solid electrical insulating materials.
(EC 60093:1980)

HD 611.1 S1, Guide for the determination of thermal endurance properties of electrical insulating
materials — Part 1: General guidelines for ageing procedures and evaluation of test results.

([EC 60216-1:1990)

HD 611.2 S1, Guide for the determination of thermal endurance properties of electrical insulating
materials — Part 2: Choice of test criteria.

{EC 60216-2:1990)

[SO 174, Plastics — Determination of flexural properties.

[SO 4227, Air Quality — General aspects — Vocabulary.
(series), Plastics — Determination of tensile properties.
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3 Definitions
For the purpose of this European Standard the following definitions apply.

3.1

dust

small solid particles in the atmosphere which settle out under their own weight, but which may remain
suspended in air for some time (includes dust and grit as defined in

3.2

combustible dust

dust that can burn or glow in air and form explosive mixtures with air at atmospheric pressure and normal
temperature

3.3
conductive dust
dust with electrical resistivity equal to or less than 10 Q'm

3.4

explosive dust atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of dust or fibres in
which, after ignition, combustion spreads throughout the unconsumed mixture (see IEV 426-02-4)

3.5
ignition temperature of a dust layer
lowest temperature of a hot surface at which ignition occurs in a dust layer of specified thickness on this

hot surface (see [EN 50281-2-1))

3.6
ignition temperature of a dust cloud
lowest temperature of the hot inner wall of a furnace at which ignition occurs in a dust cloud in air

contained therein (see [EN 50281-2-1))

3.7

dust ignition protection

all relevant measures specified in this standard (e.g. dust ingress protection and surface temperature
limitation) applied to electrical apparatus to avoid ignition of a dust layer or cloud

3.8
dust-tight enclosure
enclosure capable of preventing the ingress of all observable dust particles

3.9

dust-protected enclosure

enclosure in which the ingress of dust is not totally prevented but dust does not enter in sufficient quantity
to interfere with the safe operation of the equipment; dust shall not accumulate in a position within the
enclosure where it is liable to cause an ignition hazard

3.10

maximum surface temperature

highest temperature which is attained by any part of the surface of electrical apparatus when tested under
the defined dust free conditions

NOTE This temperature is attained under the test condition. Increasing the layer thickness can increase this temperature due to
the thermal insulation properties of dust.

3.11

maximum permissible surface temperature

highest temperature a surface of electrical apparatus is allowed to reach in practical service to avoid
ignition; the maximum permissible surface temperature will depend upon the type of dust; its layer
thickness, and the application of a safety factor

NOTE For details see [EN 50281-1-4, clause 6.
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3.12

equipment group II category 1

equipment designed to be capable of functioning in conformity with the operational parameters established
by the manufacturer and ensuring a very high level of protection

Equipment in this category is intended for use in areas in which explosive atmospheres caused by air/dust
mixtures are present continuously, for long periods or frequently.

Equipment in this category must ensure the requisite level of protection, even in the event of rare incidents
relating to equipment, and is characterized by means of protection such that:

— 1n the event of failure of one means of protection, at least an independent second means provides the
requisite level of protection; or

— the requisite level of protection is assured in the event of two faults occurring independently of each
other.

3.13

equipment group II category 2

equipment designed to be capable of functioning in conformity with the operational parameters established
by the manufacturer and of ensuring a high level of protection

Equipment in this category is intended for use in areas in which explosive atmospheres caused by air/dust
mixtures are likely to occur.

The means of protection relating to equipment in this category ensure the requisite level of protection, even
in the event of frequently occurring disturbances or equipment faults which normally have to be taken into
account.

3.14

equipment group II category 3

equipment designed to be capable of functioning in conformity with the operating parameters established
by the manufacturer and ensuring a normal level of protection

Equipment in this category is intended for use in areas in which explosive atmospheres caused by air/dust
mixtures are unlikely to occur or, if they do occur, are likely to do so only infrequently and for short periods
only.

Equipment in this category ensures the requisite level of protection during normal operation.

4 Requirements for all category 1 and 2 electrical apparatus

4.1 General

4.1.1 Electrical apparatus for use in potentially explosive atmospheres shall:

a) comply with the requirements of this European Standard,

NOTE If the electrical apparatus has to withstand particularly adverse service conditions (e.g. rough handling, humidity effects,
ambient temperature variations, effects of chemical agents, corrosion) these have to be specified to the manufacturer by the user
and are not the responsibility of the testing station.

b) comply with the requirements for dust ingress protection, see 9.1;
¢) be constructed in accordance with the principles of good engineering practice in safety matters.

The manufacturer shall under his own responsibility indicate compliance by marking the electrical
apparatus and the testing station is not required to verify compliance.
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