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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR USE IN THE
PRESENCE OF COMBUSTIBLE DUST —

Part 1-1: Electrical apparatus protected by enclosures and
surface temperature limitation — Specification for apparatus

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatio

with the IEC also participate in this preparation. The IEC collabdrate e th th grnational Organization
for Standardization (ISO) in accordance with conditiong ment between the two
organizations.

2) The formal decisions or agreements of thg IEC on ‘ express, as nearly as possible, an
international consensus of opinion on the € i chnj¢al committee has representation
from all interested National Committees.

3) The documents produced have the form of recdx intermational use and are published in the form
of standards, technical reports or guides and'they are ascep the National Committees in that sense.

4) In order to promote internatignal unlflcauo ati empiittees undertake to apply IEC International
Standards transparently to/the s ossible\in” their national and regional standards. Any

divergence between the |
indicated in the latter.

5) The IEC provides no ma

equipment declargti\to
6) Attention is draw

of patent rights. Thé

technical revisiom

The text of this standard is based on the following documents:

FDIS Report on voting

31H/90/FDIS 31H/96/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

A bilingual version of this standard may be issued at a later date.
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IEC 61241 consists of the following parts under the general title: Electrical apparatus for use in
the presence of combustible dust:

Part 1: Electrical apparatus protected by enclosures and surface temperature limitation
Part 2: Test methods

Part 3: Classification of areas where combustible dusts are or may be present

Part 4: Type of protection pressurization "p"1)

Part 5: Intrinsically safe apparatus?)

@%
S

1) Under consideration.


https://standards.iteh.ai/catalog/standards/iec/f4894eec-5d90-47a0-8eee-a97167ca2f4a/iec-61241-1-1-1999

61241-1-1 © IEC:1999(E) —-5-

INTRODUCTION

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

« by surfaces of the apparatus that are above the minimum ignition temperature of the dust
concerned. The temperature at which a type of 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 (for example electromagnetic radiation);

* the temperature of surfaces, on which dust can be d

temperature of the dust

— are contained in an enclosure

the relevant codes of ra t|c ol require 3
over-currents, | S : i . i it i
the severity and i Te)y integnaNor external fault be limited to values that can be

sustained by the eI
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ELECTRICAL APPARATUS FOR USE IN THE
PRESENCE OF COMBUSTIBLE DUST —

Part 1-1: Electrical apparatus protected by enclosures and
surface temperature limitation — Specification for apparatus

1 Scope

This part of IEC 61241 is applicable to electrical apparatus protected by enclosures and
surface temperature limitation for use in areas where combustible dust“maw be present in
guantities which could lead to a fire or explosion hazard. It specifies r
construction and testing of electrical apparatus.
NOTE — IEC 61241-1-2 gives guidance on the selection, installation and maintena

within the scope of this standard may also be subject to additional requireme
IEC 60079-0.

The ignition protection is based on the limitation of the
enclosure and other surfaces which could be in contact wi

The principles of this s
hazard.

This standard d
for combustion, or\6

and/or combdstib
flammable~Qr toxi

ace installations of such mines endangered by fire damp
gndard does not take account of any risk due to an emission of

enclosures anthsurface temperature limitation.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61241. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 61241 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 60034-5:1991, Rotating electrical machines — Part 5: Classification of degrees of
protection provided by enclosures of rotating electrical machines (IP code)

IEC 60050(426):1990, International Electrotechnical Vocabulary (IEV) — Chapter 426: Electrical
apparatus for explosive atmospheres
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IEC 60079-0:1998, Electrical apparatus for explosive gas atmospheres — Part 0: General
requirements

IEC 60079-7:1990, Electrical apparatus for explosive gas atmospheres — Part 7: Increased
safety "e"

IEC 60079-11:1991, Electrical apparatus for explosive gas atmospheres — Part 11: Intrinsic
safety "i"

IEC 60093:1980, Methods of test for volume resistivity and surface resistivity of solid electrical
insulating materials

IEC 60192:1973, Low-pressure sodium vapour lamps

IEC 60243-1:1998, Electrical strength of insulating materials — Test
power frequencies

IEC 61241-1-2:199X, E
Part 1-2: Electrical ap

apparatus for use in the presence of combustible dust — Part 3:
e combustible dusts are or may be present

ISO 527 (all parts), Plastics — Determination of tensile properties

ISO 4225:1994, Air quality — General aspects — Vocabulary

3 Definitions

For the purpose of this part of IEC 61241, 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 ISO 4225)
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3.2

combustible dust

dust, fibres or flyings that can burn or glow in air and could form explosive mixtures with air at
atmospheric pressure and normal temperatures

3.3
conductive dust
dust fibres or flyings with electrical resistivity equal to or less than 10° Om

3.4

explosive dust atmosphere
mixture with air, under atmospheric conditions, of flammable substances i
fibres in which, after ignition, combustion spreads throughout the uncons

orm of dust or

[IEV 426-02-04]

3.5

minimum ignition temperature of a dust layer
lowest temperature of a hot surface at which ignitig
thickness on this hot surface

ayer of specified

[see 3.3 of IEC 61241-2-1, modified]

3.6

lowest temperature of the h ; ich ignition occurs in a dust cloud in

all relevant meaglre ifi is standard (for example, dust ingress protection and
surface temperat i Y gd to electrical apparatus to avoid ignition of a dust layer
or cloud

3.8
dust-tight en

enclosure capabte 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 does not enter in sufficient
guantity to interfere with the safe operation of the equipment. Dust should 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 or blanket 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.
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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, whether as a cloud or layer, if a layer, its thickness, and the application of a safety factor
[see IEC 61241-1-2, clause 6]

3.12
zones
see 2.10 of IEC 61241-3

3.13
zone 20
see 2.11 of IEC 61241-3

3.14
zone 21
see 2.12 of IEC 61241-3

3.15
zone 22
see 2.13 of IEC 61241-3

4  Construction

NOTE - If the electrical appara us has
handling, humidity effects, ambi
specified to the manufacture

4.2 Enclosures §

necessary

« to allow incorporated

RDE-ENERGIZING, DELAY X MINUTES BEFORE OPENING”
“X” being the value in minutes of the delay required.

Alternatively the apparatus may be marked with the warning:
“DO NOT OPEN WHEN AN EXPLOSIVE DUST ATMOSPHERE IS PRESENT".

4.3 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.
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5 Enclosure materials

5.1 Non-metallic enclosures and non-metallic parts of enclosures
The following requirements apply to non-metallic enclosures and non-metallic parts of

enclosures on which the type of protection depends. In addition, the requirements of 20.4.7
apply to enclosures for use in zone 20 or 21.

5.1.1 Documents submitted to the manufacturer shall specify both the material and the
manufacturing process of the enclosure or part of the enclosure.

5.1.2 The specification for plastic materials shall include

a) the name of the manufacturer;

b) the exact and complete reference of the material including its
and any other additives if used;

c) the possible surface treatments, such as varnishes, etc.;

d) the temperature index “TI” corresponding to the 20 000
graph without loss of flexural strength exceedh
with IEC 60216-1 and IEC 60216-2 and based o
ISO 178. If the material does not break in this.\te

5.1.3 The testing station is not re
specification.

5.1.4 Thermal enduraf
5.1.4.1 Plastic ri
point of at least 28

part of the enclosyre
service.

5.1.4.2 The\endura ;
materials/ShalN\be-satisfactory (see 20.4.7.3 and 20.4.7.4).

5.1.5 Electro
zone 20 or 21.

atic charges on enclosures or parts of enclosures of plastic material for use in

5.1.5.1 The following requirements apply only to plastic enclosures, to plastic parts of
enclosures and to other exposed plastic parts of electrical apparatus for

« non-fixed electrical apparatus;

- fixed apparatus with plastic parts that are likely to be rubbed or cleaned on site.

5.1.5.2 Enclosures of plastic material with surface area projected in any direction of more

than 100 cm? shall be so designed that under normal conditions of use, maintenance and
cleaning, danger of ignition due to electrostatic charges is avoided.
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