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INTERNATIONAL ELECTROTECHNICAL COMMISSION
ELECTRICAL APPARATUS FOR USE IN THE
PRESENCE OF COMBUSTIBLE DUST -

Part 0: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electf\
this end and in addition to other activities, IEC publishes International Sta
Technical Reports, Publicly Available Specifications (PAS) and Guides 3
Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work trena Y
governmental organlzatlons Ilalsmg with the IEC also part|0|pate in th

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg as early as possible, an |nternat|ona|
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

4)
transparently to the maximum extent poss§ible
between any IEC Publicatiopahd the
the latter
5) IEC itself does not proyi y 1S ity,/ Independent certification bodies provide conformity
assessment services and, 1 3 S marks of conformity. IEC is not responsible for any
services carried b iffsati ies.
6) All users should sst edition of this publication.
7) employees, servants or agents including individual experts and
National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
lication, use of, or reliance upon, this IEC Publication or any other IEC
8) ive references cited in this publication. Use of the referenced publications is
pplication of this publication.
9) to\the™pdssibility that some of the elements of this IEC Publication may be the subject of

International Standard IEC 61241-0 has been prepared by subcommittee 31H: Apparatus for
use in the presence of combustible dust, of IEC technical committee 31: Electrical apparatus
for explosive atmospheres.

This first edition of IEC 61241-0, together with IEC 61241-1, cancels and replaces IEC 61241-1-1
(1999) and constitutes a technical revision.

This standard, and the other parts within this series, was developed to align protection
methods associated with electrical apparatus for use in the presence of combustible dust and
those similar protection methods associated with the IEC 60079 series of standards, where
possible.
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The text of this standard is based on the following documents:

FDIS Report on voting
31H/173/FDIS 31H/178/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.

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

IEC 61241 consists of the following parts under the general title: Electric aratus for use
in the presence of combustible dust:

Part O: General requirements

Part 1: Protection by enclosures ‘tD’

Part 2: Type of protection ‘pD’

Part 10: Classification of areas where combustible du
Part 11: Protection by intrinsic safety ‘iD’ 1

Part 14: Selection and installation

Part 17: Inspection and maintena

than mines) 2
Part 18: Protection by encapsulatiom'mD
Part 20 3:  Test methods
Part 20-1:  Methods for de
Part 20-2:  Method for deter
Part 20-3:  Method fo

NOTE All referen@
standards agreed by SC3

not yet published.

The committeg e’ contents of this publication will remain unchanged until
the mainten dicated on the IEC web site under "http://webstore.iec.ch" in

* withdrawn;
* replaced by are
*+ amended.

sed edition, or

The contents of the corrigendum of November 2005 have been included in this copy.

1 To be published.
2 To be published.

3 Under consideration. Documents
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New number Anticipated

Existing standard . Subject date of

assigned change
IEC 61241-0 General requirements 2004

IEC 61241-1-1
IEC 61241-1 Protection by enclosure 2004
IEC 61241-1-2 IEC 61241-14 Selection and installation 2004
IEC 61241-2-1 IEC 61241-20-1 Test methods 2005
IEC 61241-2-2 IEC 61241-20-2 Test methods 2005
IEC 61241-2-3 IEC 61241-20-3 Test methods /\ 2005
IEC 61241-3 IEC 61241-10 Classification /\\ ~ 2004
IEC 61241-4 IEC 61241-2 Protection by pressurization /\ \ \{005
IEC 61241-11 Protection by intrinsic safety \ \ 2005
IEC 61241-17 Inspection and maintenance 2004
NN\ N\
IEC 61241-18 Protection by encapsuidionn \ \\._ \ 2004
IEC 61241-19 Repair and overhadl ™~ \ 2006
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INTRODUCTION

Many dusts that are generated, processed, handled and stored, are combustible. When
ignited they can burn rapidly and with considerable explosive force if mixed with air in the
appropriate proportions. It is often necessary to use electrical apparatus in locations where
such combustible materials are present, and suitable precautions must therefore be taken to
ensure that all such apparatus is adequately protected so as to reduce the likelihood of
ignition of the external explosive atmosphere. In electrical apparatus, potential ignition
sources include electrical arcs and sparks, hot surfaces and frictional sparks.

Areas where dust, flyings and fibres in air occur in dangerous quantities are classified as
hazardous and are divided into three zones according to the level of risk.

— by surfaces of the apparatus that are above the mini ignition texperature of the dust
concerned. The temperature at which a type of i i upction of the properties
ickness of the layer and the

In order to avoi@i
— the temperature ¢

capable to ignjte Combustible dust;
— any other ignition/Sources are avoided.

Compliance with this standard will only provide the required level of safety if 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.
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Several techniques are available for the explosion protection of electrical apparatus in
hazardous areas. This standard describes the safety features of these types of explosion-
protection techniques and specifies the installation procedures to be adopted. It is most
important that the correct selection and installation procedures be followed to ensure the safe
use of electrical apparatus in hazardous areas.

@C‘@
S
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ELECTRICAL APPARATUS FOR USE IN THE
PRESENCE OF COMBUSTIBLE DUST -

Part 0: General requirements

1 Scope

This part of IEC 61241 specifies general requirements for the design, canstruction, testing
and marking of electrical apparatus protected by any recognized safeguafd technique for use
in areas where combustible dust may be present in quantities that g0 cad o a fire or
explosion hazard.

This standard is supplemented or modified by the following 3 cohcerning
specific types of protection:

— Part 1: Protection by enclosures ‘tD’
— Part 2: Protection by pressurization ‘pD’ (under cgnhsideration
— Part 11: Intrinsically safe apparatus ‘iD’
— Part 18: Protection by encapsulati

NOTE IEC 61241-14 gives guidance on the s

ection_ar i the apparatus. Apparatus within the
scope of this standard may also be subjected i

O additiona quirements in other standards — for example,

IEC 60079-0.

The application of electrie i s which may contain explosive gas as
well as combustible dust, w brseparately, requires additional protective
measures.

This standard dot « ' sfor safety, other than those directly related to the
explosion risk.

Where the appa gther environmental conditions, for example, protection
against ingres asistance to corrosion, additional methods of protection may be
necessary. ot to adversely affect the integrity of the enclosure.

for combustion, or to'pyrophoric substances.

This standard is not applicable to electrical apparatus intended for use in underground parts
of mines as well as those parts of surface installations of such mines endangered by fire
damp and/or combustible dust.

This standard does not take account of any risk due to an emission of flammable or toxic gas
from the dust.
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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 60034-5:2000, Rotating electrical machines — Part 5: Degrees of protection provided by
the integral design of rotating electrical machines (IP code ) — Classification

IEC 60079-0:2004, Electrical apparatus for explosive gas atmospheres — Part 0: General
requirements

IEC 60079-7:2001, Electrical apparatus for explosive gas atmospheres . Increased

safety 'e’

IEC 60079-11:1999, Electrical apparatus for explosive gas atmqaspk trinsic

safety 'i'
IEC 60086-1:2000, Primary batteries — Part 1. General

IEC 60095 (all parts), Lead-acid starter batteries

at power frequencies

IEC 60285:199
rechargeable sin

switch-disconnectors’and fuse-combination units

IEC 61056 (all parts), General purpose lead-acid batteries (valve-regulated types)

4 Cancelled and replaced by IEC 61951-1 (2003). Documents
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IEC 61150:1992, Alkaline secondary cells and batteries — Sealed nickel-cadmium rechargeable
monobloc batteries in button cell design

IEC 61241-1.—, Electrical apparatus for use in the presence of combustible dust — Part 1:
Protection by enclosures “tD”

IEC 61241-14.—, Electrical apparatus for use in the presence of combustible dust — Part 14:
Selection and installation

ISO 48:1994, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness
between 10 IRHD and 100 IRHD)

ISO 178:2001, Plastics — Determination of flexural properties

ISO 179 (all parts), Plastics — Determination of Charpy impact propertié

ISO 286-2:1988, ISO system of limits and fits — Part
and limit deviations for holes and shafts

hardness %

ISO 4014:1999, Hexago

ISO 4762:1997 Hexagon socket head cap screws

ISO 4892 (all parts), Plastics — Methods of exposure to laboratory light sources

5 Withdrawn standard. Documents
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3 Terms and definitions
For the purposes of this document, the following definitions apply.

3.1

dust

small solid particles including fibres and flyings 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)

3.2

combustible dust
dust, fibres or flyings that can burn or glow in air and could form explog
atmospheric pressure and normal temperatures

with air at

3.3
conductive dust
dust, fibres or flyings with electrical resistivity equal to or I¢

3.4

explosive dust atmosphere
mixture with air, under atmospheric conditions
fibres or flyings in which, after igni
mixture

[IEV 426-02-04, modified]

3.5
minimum ignition te
lowest temperature o

thickness on thisi:t St
[3.3 of IEC 61241>2-
3.6

minimum igniti \ e of a dust cloud
lowest temp 2 rier wall of a furnace at which ignition occurs in a dust cloud in

gnition occurs in a dust layer of specified

3.7
electrical apparatus
items applied as a whole or in part for the utilization of electrical energy

NOTE These include, amongst others, items for the generation, transmission, distribution, storage, measurement,
regulation, conversion and consumption of electrical energy and items for telecommunications.

3.8
rating
set of rated values and operating conditions
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3.9

enclosure

all the walls, doors, covers, cable entries, rods, spindles, shafts, etc. which contribute to the
type of protection of and/or the degree of protection (IP) of the electrical apparatus

3.10
dust-tight enclosure
enclosure capable of preventing the ingress of all observable dust particles

3.1

dust-protected enclosure
enclosure in which the ingress of dust is not totally prevented but does no
quantity to interfere with the safe operation of the equipment

enter in sufficient

NOTE Dust should not accumulate in a position within the enclosure where it is liapfe\te en hazard.

3.12

type of protection
specific measures applied to electrical apparatus to avoid igniti
atmosphere by such apparatus

hg explosive

3.13

maximum surface temperature
highest temperature which is attained by ) ' electrical apparatus when
tested under the defined dust-free or‘qustNaye iti ¢ Specified maximum ambient

3.14
maximum permissible : :
highest temperature a ctrical \qpparatus is allowed to reach in practical service
to avoid ignition

3.16
Zone 20
place in which an explosive atmosphere in the form of a cloud of combustible dust in air is
present continuously, or for long periods or frequently

3.17

Zone 21

place in which an explosive atmosphere in the form of a cloud of combustible dust in air is
likely to occur, occasionally, in normal operation
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3.18

Zone 22

place in which an explosive atmosphere in the form of a cloud of combustible dust in air is not
likely to occur in normal operation but, if it does occur, will persist for a short period only

3.19

cable entry

device permitting the introduction of one or more electric and/or fibre optics cables into an
electrical apparatus so as to maintain the relevant type of protection

3.20
conduit entry

of protection

3.21
compression element
element of a cable entry acting on the sealing ring to enabl

3.22

clamping device
element of a cable entry for preventing tension grtq
to the connections

3.23

sealing ring
ring used in a cable or conduit entry ta
conduit

3.24
terminal compartme
separate comp

enclosure, and c

3.25

circuits

3.26
bushing
insulating device ca
enclosure

ying one or more conductors through an internal or external wall of an

3.27
cell
assembly of electrodes and electrolyte that constitutes the smallest electrical unit of a battery

3.28
primary cell or battery
electrochemical system capable of producing electrical energy by chemical reaction
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3.29

secondary cell or battery

electrically rechargeable electrochemical system capable of storing electrical energy and
delivering it by chemical reaction

3.30

open cell or battery

secondary cell, or battery, having a cover provided with an opening through which gaseous
products may escape

[IEC 486-01-18, modified]

3.31

sealed valve-regulated cell or battery

cell or battery which is closed under normal conditions, but which
allows the escape of gas if the internal pressure exceeds a predeter

NOTE The cell cannot normally receive an addition to the electrolyte.

[IEV 486-01-20, modified]

3.32
sealed gas-tight cell or battery
cell or battery which remains closed and does

3.33 Q
battery

assembly of two or ¢
capacity

3.34
capacity
quantity of elestricit
specified condition

or electric charge, which a fully charged battery can deliver under

3.35
nominal voltage (of a cell or battery)
voltage specified by the manufacturer

3.36

maximum open circuit voltage (of a cell or battery)

voltage which is the maximum attainable voltage under normal conditions, that is, from either
a new primary cell, or a secondary cell just after a full charge

NOTE See Table 3 and Table 4 which show the maximum open circuit voltage for acceptable cells.
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3.37

charging

act of forcing current through a secondary cell or battery in the opposite direction to the
normal flow to restore the energy stored originally

3.38

reverse charging

act of forcing current through either a primary cell or secondary cell in the same direction as
the normal flow

NOTE For example, in an expired battery.

3.39

deep discharge
event which reduces a cell voltage below that recommended
manufacturer

3.40
inherently safe (ihs) cell (or battery)

limited to a safe value by its internal resistance

3.41
Ex component

3.42
"X" symbol
symbol used as a suffip

3.43 Q
“"U" symbol

symbol used as a

3.44

NOTE 1

NOTE 2 A certificate may be produced by the manufacturer, the user, or a third party, for example, an IEC Ex
Accepted Certification Body, a national certification body, or an authorized person.

A certificate ca# relate to Ex apparatus or an Ex component.
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4 Construction

4.1 General

Electrical apparatus for use in potentially explosive dust atmospheres shall comply with the
requirements of this standard.

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

4.2 Principles for design and testing of apparatus for use in Zone 20

Apparatus for Zone 20 needs special consideration.

protection.

Apparatus in Zone 20 is intended for use in areas in
air/dust mixtures are present continuously, for long

- the requisite level

The special requirements
conditions as st

NOTE 1 Apparatus for g
applications under du

Enclosures fo
necessary

— to allow incorporated capacitors, charged by a voltage of 200 V or more, to discharge to a

value of residual energy of 0,2 mJ, or residual energy level of 0,4 mJ if the charging
voltage is less than 200 V, or

— to allow the cooling of enclosed hot components to a surface temperature below the
temperature class of the electrical apparatus

shall be marked with the following or equivalent warning:
“AFTER DE-ENERGIZING, DELAY X MINUTES BEFORE OPENING”

“X” being the value in minutes of the delay required.
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Alternatively the apparatus may be marked with the warning:
“DO NOT OPEN WHEN AN EXPLOSIVE DUST ATMOSPHERE IS PRESENT”.

4.4 Environmental conditions
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.

5 Temperatures

5.1 Maximum surface temperature

For electrical apparatus, the maximum surface temperature shal i elevant
documentation according to 23.2.

This maximum surface temperature shall be arranged and ad 9 ing to 29.2 g) and
shall be either

— defined by the actual maximum surface temperature /oy, i

— restricted to the specific combustiblg

In addition to the maximum surface tem the maximum surface
temperature may be stated {, of dust surrounding all sides of the
apparatus, unless otherwise specified in epfation, and marked according to 29.2 h)

5.3 Ambient temp
Electrical appah@ 3 designed for use in the ambient temperature range

When the electri ) designed for use in a different range of ambient
temperaturesg, itis i 50 be special the ambient temperature range shall then be

this is impra
to 29.2 1) (see

Table 1 — Ambient temperatures in service and additional marking

Electrical apparatus Ambient temperature in service Additional marking

Normal Maximum: +40 °C, Minimum: -20 °C None

T, or Tamp With the special range,
for example "-30 °C < T, < +40 °C"
or the symbol "X"

Stated by the manufacturer and

Special specified in the certificate
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6 Enclosure materials

6.1 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 23.4.6
apply to enclosures for use in Zone 20 or 21.

6.1.1 Material specification

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

6.1.2 Plastic materials

The specification for plastic materials shall include

a) the name of the manufacturer;

and any other additives if used;
the possible surface treatments, such as varnish

corresponding te_the\20 000 h point of at least 20 K greater than the temperature of the
hottest point of the™eficlosure or the part of the enclosure (see 23.4.6.1), having regard to the
maximum ambient temperature in service.

For Zone 22 apparatus, the plastic materials shall have a temperature index Tl corresponding
to the 20 000 h point (see IEC 60216-1 and IEC 60216-2) or a continuous operating
temperature (COT) of at least 10 K greater than the temperature of the hottest point of the
enclosure having regard to the maximum ambient temperature in service according to data
supplied by the apparatus manufacturer.

6.1.4.2 Endurance to heat and cold and light

The endurance of the enclosures, or parts of the enclosures, of plastic material to heat, cold
and light, shall be satisfactory (see 23.4.6.3, 23.4.6.4 and 23.4.6.5, respectively).
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6.1.5 Electrostatic charges

Electrostatic charges on enclosures, or parts of enclosures, of plastic material for use in Zone
20 or 21 shall be limited by the following.

6.1.5.1 Material characteristics

Apparatus of plastic material shall be so designed that under normal conditions of use, danger
of ignition due to propagating brush discharges is avoided.

This can be achieved by using plastic, which is not backed with conductive material. If
however the plastic is backed by conductive material it shall have one or m of the following
characteristics:

— surface resistivity <109 Q tested according to 23.4.6.7;

— breakdown voltage <4 kV (measured across the thickness
according to the method described in IEC 60243-1);

Insulated conductive parts with a cdpacitance e than 10 pF shall be avoided or

6.2 Enclosures contai

6.2.1 Composition
Materials used@ €
explosive dust at
magnesium and

enclosures of electrical apparatus to be used in
contain, by weight, more that 7,5 % in total of

Threadegd holes irNenclosyres for fasteners which secure covers intended to be opened in
service fomadjus¢ment\ipspection and other operational reasons may only be tapped in the
material of the~enclosure when the thread form is compatible with the material used for the
enclosure.

7 Fasteners

7.1 Access to live parts
Parts necessary to achieve a standard type of protection or used to prevent access to

uninsulated live parts shall be capable of being released or removed only with the aid of a
tool.

7.2 Compatible material

Fastening screws for enclosures of materials containing light metals may be made of light
metal or plastics if the material of the fastener is compatible with that of the enclosure.
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8 Interlocking devices

Interlocking devices used to maintain a type of protection shall be so constructed that their
effectiveness cannot readily be defeated by the use, for example, of a screwdriver or pliers.

9 Bushings

9.1 Prevention of turning

Bushings in enclosures used as connection facilities and which may be subjected to a torque
while the connection or disconnection is being made shall be mounted in R a way that all
parts are secured against turning.

9.2 Torque tests

Bushings in enclosures for use in Zone 20 or 21 shall comply ¢ gue test as

specified in 23.4.4.

10 Materials used for cementing

10.1 Documentation

The manufacturer’'s documents submit
operating conditions, the materials use
thermal stability adequate for the mini

3l testify that for the intended
which safety depends, have a
A temperatures to which they shall be

The thermal st
equal to the lo
service.

NOTE |If the cemepfing, P
between user and m

11 Ex components

11.1 General
Ex components shall comply with the relevant requirements given in this standard and may be

— an empty enclosure,

— components or assemblies of components for use with apparatus complying with the
requirements of one or more of the types of protection listed in Clause 1.
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11.2 Mounting
Ex components may be mounted

a) completely within an apparatus enclosure (for example a terminal, ammeter, heater or
indicator; a type 'mD' switch component or thermostat or a type 'iD' supply); or
b) completely external to the apparatus enclosure (for example a type 'iD' sensor); or

c) partly within and partly external to the apparatus enclosure (for example a type 'tD' push
button switch, a limit switch or indicating lamp, an ammeter or a type 'iD' indicator).

11.3 Internal mounting

In the case of mounting that is completely within the enclosure, the only\g
assessed when used in an apparatus are those parts that cannot be\f
as a separate component (for example test or assessment of surfa
distance and clearance, when the component is mounted).

assessed
, Creepage

11.4 External mounting

12.1 Attached cables

facilities, except where g i s manufactured with a cable permanently

connected to it. All ap With permanently connected unterminated cables
shall be marked :
end of the cable.

Terminal cd
conductog

[heir access openings shall be dimensioned so that the

Terminal compartmehts shall be so designed that after proper connection of the conductors,
the creepage distances and the clearances comply with the requirements, if any, of the
specific standard for the type of apparatus concerned.

13 Connection facilities for earthing or bonding conductors

13.1 Internal connection
A connection facility for the connection of an earthing or equipotential bonding conductor shall

be provided inside the terminal compartment of electrical apparatus and near the other
connection facilities.
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13.2 External connection

Electrical apparatus with a metallic enclosure shall have an additional external connection
facility for an earthing or equipotential bonding conductor. This external connection facility
shall be electrically in contact with the facility required in 13.1. The external connection facility
is not required for electrical apparatus which is designed to be moved when energized and is
supplied by a cable incorporating an earthing or equipotential bonding conductor.

NOTE The expression “electrically in contact” does not necessarily involve the use of a conductor.

13.3 Facility not required

Neither an internal nor external earthing or bonding connection facj required for

necessary.

13.4 Effective connection

Earthing or equipotential bonding connection facilities sha
of at least one conductor with a cross-sectional area S

Table 2 — Minimum cross-sectiona

as
N
Cross-sectional area of phase inimum cross- tional area of the
conductors of the installation\ S corresponding protective conductor, Sp
mm?2
\) s

e
Wy S LD w

N J 05S
m

qui \szrthing or bonding connection facilities on the
skall provide for effective connection of a conductor of at least

ainfained.

In addition to
outside of electricdl 4

4 mm?Z.

contact pressure Is

13.6 Environmental

Contact pressure of electrical connections shall not be affected by dimensional changes of
insulating materials in service, due to temperature or humidity, etc.

13.7 Use of light metal
Special precautions shall be taken if one of the parts in contact consists of a material

containing light metal. One example of a means of connecting to a material containing light
metal is to use an intermediate part made from steel.
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14 Cable and conduit entries

14.1 Intended use

The manufacturer shall specify in the documents submitted according to 23.2 the entries
intended for use with cable or conduit, their position on the apparatus and the maximum
number permitted.

14.2 Construction

Cable and conduit entries shall be constructed and fixed so that they do not alter the specific
characteristics of the type of protection of the electrical apparatus on whic are mounted.
This shall apply to the whole range of cable dimensions specified by the acturer of the
cable entries as suitable for use with those entries.

14.3 Integral part of the apparatus

ajor element
or part forms an inseparable part of the enclosure of the sases the entries

shall be tested and certified with the apparatus.

manufacturer so requests.

14.4 Prevention of twisting

Entry by condui
in plain holes

— in the wall of

Blanking elemen ended to close openings in the walls of electrical apparatus when they
are not fitted with cable or conduit entries shall, together with the enclosure wall of the
apparatus, satisfy the requirements of the specific type of protection concerned. The means
provided for this shall be such that the blanking element can be removed only with the aid of a
tool.

14.7 Branching point temperatures

When the temperature under rated conditions, including any manufacturer’'s installation
requirements, is higher than 70 °C at the cable or conduit entry point, or 80 °C at the
branching point of the conductors, the outside of the electrical apparatus shall be marked as a
guide for the selection by the user of the cable or of the wiring in the conduit, in order to
ensure that the rated temperature of the cable is not exceeded (see Figure 1).
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Key
) Branching point of the conductors
) Sealing ring
3) Cable entry body
) Clamping ring with curved rim
) Cable

The energy levels
(see IEC 61241-

15.1 LaserS and.othe HOUS wave source

Radiation-generating\electrical equipment, if tested and permitted in accordance with this
specification for
that irradiation power or irradiation that may penetrate into or occur in Zone 20 or 21, even in
the case of rare disturbances in the entire part of the radiation process proceeding in Zone 20
or 21 and at any point in the radiation cross-section, shall not exceed the following values:

— 5 mW/mmZ2 or 35 mW for continuous wave lasers and other continuous wave sources, and

— 0,1 mJ/mm?2 for pulse lasers or pulse light sources with pulse intervals of at least 5 s.

Radiation sources with pulse intervals of less than 5s are regarded as continuous light
sources in this respect.

15.1.2 Zone 22

Equipment generating radiation may be used. The irradiation intensity or irradiation shall not
exceed 10 mW/mmZ2 or 35 mW continuous and 0,5 mJ/mm?2 for pulse in normal operation.
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15.2 Ultrasonic sources

For ultrasonic sources the power level shall not exceed a power density in the sound field of
0,1 W/cm2 and a frequency of 10 MHz for continuous sources and 2 mJ/cm?2 for pulse
sources. The average power density shall not exceed 0,1 W/cm?Z2.

15.2.1 Zone 20 and Zone 21

In Zone 20 or 21, ultrasonics sources shall not exceed a power density in the sound field of
0,1 W/cm?2 and a frequency of 10 MHz for continuous sources and 2 mJ/cm?2 for pulse
sources. The average power density shall not exceed 0,1 W/cm?Z2.

15.2.2 Zone 22
In Zone 22 no special safety measures against ignition hazards dug

themselves are necessary, provided the power density in the sound
exceed 0,1 W/cm?2 and an installed frequency of 10 MHz.

16 Supplementary requirements for specific ele
Rotating electrical machines

External, shaft driven cooling fans of rotatln actri i shall be enclosed by a
fanhood, which is not considered to hé pa ‘

16.1 Ventilation openings for external fans
The degree of protectio . i tioning for external fans of rotating electrical

machines shall be at |

— |P20 on the air_inl

— IP10 on the

Fans, fanhoods an entilation screens shall be constructed so as to meet the requirements
of the resistance to impact test according to 23.4.2.1.

16.3 Clearances for the ventilating system for use in Zone 20 or 21

In normal operation the clearances, taking into account design tolerances, between the
external fan and its hood, ventilation screens and their fasteners shall be at least one
hundredth of the maximum diameter of the fan, except that the clearances need not exceed
5 mm and may be reduced to 1 mm if the opposing parts are manufactured so as to have
dimensional accuracy and stability. In no case shall the clearance be less than 1 mm.
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16.4 Materials for external fans and fanhoods
16.4.1 Electrostatic discharge

External fans, fanhoods, ventilation screens, etc., shall have an electrical insulation resist-
ance measured according to 6.1.5.1 not exceeding 10° Q.

16.4.2 Thermal stability of plastic materials for use in Zones 20 and 21

The thermal stability of plastic materials shall be considered adequate if the manufacturer’s
specified operating temperature of the material exceeds the maximum temperature to which
the material will be subjected in service (within the rating) by at least 20 K.

16.4.3 Materials containing light metals for use in Zones 20 and

The external fans, fanhoods and ventilation screens of rota
manufactured from materials containing light metals shall not ' Yore than
7,5 % of magnesium.

17 Switchgear

17.1 Flammable dielectric

Switchgear with contacts immersed i permitted.

17.2 Interlocking
Disconnectors (which are

— be electrically or m
— be marked at a pla

17.3 Indicationof\op

designed so that t iti the disconnector contacts is visible, or their open position is
¢ CCR the requirements for the isolation function specified in

. \ ?
switchgear shall allow this cover or door to be opened only when the separation of the
s effective.

17.4 Openings

Doors and covers giving access to the interior of enclosures containing remotely operated
circuits with switching contacts which can be made or broken by non-manual influences (such
as electrical, mechanical, magnetic, electro-magnetic, electro-optical, pneumatic, hydraulic,
acoustic or thermal) shall either
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— be interlocked with a disconnector which prevents access to the interior unless it has been
operated to disconnect unprotected internal circuits; or

— the apparatus shall be marked with the warning:

"DO NOT OPEN WHEN ENERGIZED".

18 Fuses

Enclosures containing fuses shall either

— be interlocked so that insertion or removal of replaceable elements can be carried out only
with the supply disconnected and so that the fuses cannot be g ized until the
enclosure is correctly closed; or alternatively

— the apparatus shall be marked with the warning

“DO NOT OPEN WHEN ENERGIZED
19 Plugs and sockets
The requirements for plugs and sockets are not applj ection Ex iD.
19.1 Plugs and sockets constructio

a) be interlocked mechanically, or ele
separated when the contacts are

The thread shall have\a tolerance fit of 6H in accordance with ISO 965, and either

1) the hole under the head of the associated fastener shall allow a clearance not greater
than a medium tolerance fit of H13 in accordance with ISO 286-2 (see Figure 2 and
ISO 273); or

2) the hole under the head (or nut) of an associated reduced shank fastener shall be
threaded to enable the fastener to be retained. The dimensions of the threaded hole
shall be such that the surrounding surface in contact with the head of such a fastener
shall be at least equal to that of a fastener without a reduced shank in a clearance
hole (see Figure 3).

Documents

Document Sharing Hub

Full document details: IEC 61241-0 2004


http://www.avadocuments.com/doc/iec-61241-0-2004
http://www.avadocuments.com/doc/iec-61241-0-2004

