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TC 31/Publication 60079-0 (2007), Fifth edition/I-SH 01
EXPLOSIVE ATMOSPHERES -

Part 0: Equipment —
General requirements

INTERPRETATION SHEET

This interpretation sheet has been prepared by committee 31: Equip
atmospheres, of IEC.

t for explosive

The text of this interpretation sheet is based on the following docum

ISH Report on voti}/g\
31/768/ISH 31/779//&/%

Full information on the voting for the approval of this
report on voting indicated in the above table.

n be found in the

Following the discussions by the TC 31/WG 22 » oyp addressing the repeatability of the
thermal endurance to heat and thern 3 cold tests it was proposed that a
tolerance be clarified for peri i i 1/744/DC was issued and comments

These interpretations
of that standar
means of this “In

Details of interpypé

frames for ' (2 weeks) or 672 h (4 weeks) tests considered to be the minimum
times? If so, whati e maximum time?

Interpretation: The 24 h, 336 h and 672 h values are considered the minimum number of
hours for each of the tests. It is practical that the time periods should not extend beyond 24 +§

h, 336 %) h, 672" h.

It is intended that this interpretation will be introduced in IEC 60079-0 Edition 6 and therefore
an Interpretation Sheet will not be required for this or future editions.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-0
Edition 5.0 2007-10

EXPLOSIVE ATMOSPHERES -

Part 0: Equipment — General requirements,

INTERPRETATION SHE

This interpretation sheet has been prepared by IE
explosive atmospheres.

The text of this interpretation sheet is\has @Eol
Re

DISH
31/1453/DI5H (N

ge 31: Equipment for

Full information on thepoti
report on voting indica

ybclause 16.5 of IEC 60079-0:2007

The TC 31/CAG reguésted (Resolution 2 of 2018-04-19) that WG 22 prepare an interpretation
sheet based on IECEx Decision Sheet DS2018/002 addressing the assignment of entry point
and branching point temperatures of electrical rotating machines.

This interpretation is made available for Edition 5 of this standard due to the current use of
that standard by manufacturers, conformity assessment schemes and national bodies by
means of this “Interpretation Sheet” as follows:

Documents

Document Sharing Hub

IEC 60079-0:2007-10/ISH2:2019-04(en)

ICS 29.260.20

Full document details: IEC 60079-0 2007


http://avadocuments2026.com/doc/iec-60079-0-2007
http://avadocuments2026.com/doc/iec-60079-0-2007

-2 - IEC 60079-0:2007/1SH2:2019
© IEC 2019

Details of interpretation:

IEC 60079-0:2007 (Ed. 5), Explosive atmospheres — Part 0: Equipment - General
requirements

Interpretation of Subclause 16.5 Temperature at branching point and entry point:

Question: Subclause 16.5 of IEC 60079-0:2007 (Ed. 5) states “When the temperature under
rated conditions is higher than 70 °C at the entry point or 80 °C at the branching point of the
conductors, information shall be marked on the equipment exterior to provide guidance to the
user on the proper selection of cable and cable gland or conductors in conduit.”

devices and cables that might be used in an actual installation, but
at the manufacturer’s test area. In many cases, there will be no
cables will enter via the space reserved for fixing of a gland plate,

the/ngrm
o A ds gnd cables to be used for
installation. The production of heaK from j etalirlg machine connections is

core.

Further amplification:
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 0: Equipment —
General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, IEC publishes International ghnica ifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides { S “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Orgamzatlon for Standardization (ISO

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an international
consensus of opinion on the relevant subjects since e \iitee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensydre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

assessment ser
services carried ®

6)
7)
and’lEC National Committees for any personal injury, property damage or
tsoever, whether direct or indirect, or for costs (including legal fees) and
ication, use of, or reliance upon, this IEC Publication or any other IEC
8) atlve references C|ted |n this publication. Use of the referenced publications is

International Standard IEC 60079-0 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This fifth edition cancels and replaces the fourth edition, published in 2004, and constitutes a
full technical revision.

The significant changes with respect to the previous edition are listed below:

e Requirements for explosive dust atmospheres transferred from IEC 61241-0.

e The marking Group “II” alone has been replaced by “lIA”, “lIB”, or “lIC” as many of the
enclosure requirements are now aligned with a specific sub-group.

e Dust groups defined as Group IlIA, 1l1IB and IIIC.

e Limits for ultrasonic and electromagnetic radiation introduced.
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e Remainder of “electrostatic” requirements transferred from I[EC 60079-26.
e Equipment protection levels (EPL) introduced.

e Transition of term from “apparatus” to “equipment” (where appropriate).

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

FDIS Report on voting
31/708/FDIS 31/718/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.

* reconfirmed;
* withdrawn;

The contents o
corrigendum of De
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EXPLOSIVE ATMOSPHERES -

Part 0: Equipment —
General requirements

1 Scope

This part of IEC 60079 specifies the general requirements for constr
marking of electrical equipment and Ex components intended for,
atmospheres.

ion, testing and
in explosive

Unless modified by one of the standards supplementing this stand
complying with this standard is intended for use in hazardg ¢ i explosive
atmospheres exist under normal atmospheric conditions of

e temperature —20 °C to +60 °C;
e pressure 80 kPa (0,8 bar) to 110 kPa (1,1 bar); and
e air with normal oxygen content, typically 21

The application of electrical equipmet outside this range requires
special consideration and may require additi snt apd testing.

NOTE 1 Although the normal atmospheric conditions—above™give
to +60°C, the normal ambient temperature range fo equipme
and marked. See 5.1.1.

perature range for the atmosphere of -20°C
-20°C to +40°C, unless otherwise specified

NOTE 2 In designing eq n\explosive atmospheres under conditions other than the
atmospheric conditions given abowe \this standard sed for guidance. However, additional testing related
specifically to the ended. This is particularly important when the types of
protection ‘flameprg d ‘intrinsic safety “i” (IEC 60079-11 or IEC 61241-11) are
applied

NOTE 3 Requiremepts\ given result from an ignition hazard assessment made on electrical
equipment. The ignition squrees ta ount are those found associated with this type of equipment, such as
hot surfaces, me generated sparks, thermite reactions, electrical arcing and static electric discharge in

Where a manutfactun i o take advantage of such developments, this International Standard, as well as
C 60079 series, may be applied in part. It is intended that the manufacturer prepare
documentation that ctearly’defines how the IEC 60079 series of standards has been applied, together with a full
explanation of the additional techniques employed. The designation “Ex s” has been reserved to indicate a type of
protection that is not defined by the IEC 60079 series of standards, but may be referenced in national
requirements.

NOTE 5 Where an explosive gas atmosphere and a combustible dust atmosphere are, or may be, present at the
same time, the simultaneous presence of both should be considered and may require additional protective
measures.

This standard does not specify requirements for safety, other than those directly related to the
explosion risk. Ignition sources like adiabatic compression, shock waves, exothermic chemical
reaction, self ignition of dust, naked flames and hot gases/liquids, are not addressed by this
standard.

NOTE 6 Such equipment should be subjected to a hazard analysis that identifies and lists all of the potential
sources of ignition by the electrical equipment and the measures to be applied to prevent them becoming effective.
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This standard is supplemented or modified by the following standards concerning specific
types of protection:

— IEC 60079-1: Gas — Flameproof enclosures "d";

— |EC 60079-2: Gas — Pressurized enclosures "p";

— |IEC 60079-5: Gas — Powder filling "q";

— |EC 60079-6: Gas — Oil immersion "o";

— IEC 60079-7: Gas — Increased safety "e";

— |IEC 60079-11: Gas — Intrinsic safety "i";

— |IEC 60079-15: Gas — Type of protection “n”;

— |IEC 60079-18: Gas and Dust — Encapsulation "m";

— |IEC 61241-1: Dust — Protection by enclosures “tD”;

- |EC 61241-2 (IEC 61241-4): Dust — Pressurization “pD”;
— |EC 61241-11: Dust — Intrinsic safety “iD”.

NOTE 7 The former requirements of IEC 61241-18, Encapsulation “m R S porated in IEC 60079-
18.

systems

IEC 60079-26: Explosive atmosphere
(EPL) Ga

susceptible to firedamp — Part 1: General

IEC 62013-1: s@z

requirements — CoO

electromedicabhapparatus,
e shot-firing exploders,
e test devices for exploders, and

e shot-firing circuits.
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 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-5, Rotating electrical machines — Part 5: Classification of degrees of protection
provided by the enclosures of rotating electrical machines (IP Code) Documents
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IEC 60050(426), International Electrotechnical Vocabulary (IEV) — Chapter 426: Electrical
apparatus for explosive atmospheres

IEC 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures
Hd”

IEC 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized

".n

enclosures "p

IEC 60079-4, Electrical apparatus for explosive gas atmospheres — Part 4: Method of test for
ignition temperature

IEC 60079-11, Explosive atmospheres — Part 11: Equip ¢ y i sic safety "i"

systems

IEC 60079-26: Explos afrn axt 26: Equipment with equipment protection level
(EPL)Ga é

enclosures “tD”
IEC 60086-1, Primary batteries — Part 1. General

IEC 60095-1, Lead-acid starter batteries — Part 1: General requirements and methods of test
IEC 60192, Low-pressure sodium vapour lamps — Performance specifications

IEC 60216-1, Electrical insulating materials — Properties of thermal endurance — Part 1:
Ageing procedures and evaluation of test results

IEC 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2:
Determination of thermal endurance properties of electrical insulating materials — Choice of
test criteria

IEC 60243-1, Electrical strength of insulating materials — Test methods — Part Ddﬁﬂjrﬁents

power frequencies
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IEC 60423, Conduits for electrical purposes — Outside diameters of conduits for electrical
installations and threads for conduits and fittings

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60622, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Sealed nickel-cadmium prismatic rechargeable single cells

IEC 60623, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Vented nickel-cadmium prismatic rechargeable single cells

IEC 60662, High-pressure sodium vapour lamps

Protection by enclosures “tD”

IEC 61241-4, Electrical apparatus for
of protection “pD”

IEC 61951-1,
electrolytes — Po lg

K dse in mines susceptible to firedamp - Part 1: General
requireents\C qn and testing in relation to the risk of explosion

ISO 178, Plastics — Determination of flexural properties
ISO 179 (all parts), Plastics — Determination of Charpy impact properties

ISO 262, ISO general-purpose metric screw threads — Selected sizes for screws, bolts and
nuts

ISO 273, Fasteners — Clearance holes for bolts and screws

ISO 286-2, ISO system of limits and fits — Part 2: Tables of standard tolerance grades and
limit deviations for holes and shafts

ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for

moulding and extrusion plastics ocuments
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ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and
basic data

ISO 965-3, ISO general-purpose metric screw threads — Tolerances — Part 3: Deviations for
constructional screw threads

ISO 1817, Rubber, vulcanized — Determination of the effect of liquids
ISO 4014, Hexagon head bolts — Product grades A and B

ISO 4017, Hexagon head screws — Product grades A and B

ISO 4026, Hexagon socket set screws with flat point

ISO 4027, Hexagon socket set screws with cone point

ISO 4028, Hexagon socket set screws with dog point

ISO 4029, Hexagon socket set screws with cup point

guidance

ANSI/UL 746B, Polym

For the defini
should be m

3.1
ambient temperature
temperature of the air or other media, in the immediate vicinity of the equipment or component

NOTE This does not refer to the temperature of any process media, unless the equipment or component is totally
immersed in the process media. See 5.1.1.

3.2

associated apparatus

electrical apparatus which contains both energy-limited and non-energy-limited circuits and is
constructed so that the non-energy-limited circuits cannot adversely affect the energy-limited
circuits

NOTE Associated apparatus may be either:

a) electrical apparatus which has an alternative type of protection included in this standard for use in the
appropriate explosive atmosphere;

b) electrical apparatus not so protected and which therefore is not to be used within an explosive atmosphere, for
example, a recorder which is not of itself in an explosive atmosphere but is connected to a thermocmements
within an explosive atmosphere where only the recorder input circuit is energy limited.
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3.3
cells and batteries

3.3.1

battery

assembly of two or more cells electrically connected to each other to increase the voltage or
capacity

3.3.2

capacity
quantity of electricity or electric charge, which a fully charged battery
specified conditions

an deliver under

3.3.3
cell
assembly of electrodes and electrolyte which constitutes the” sn ; nit of a
battery

3.34

charging
act of forcing current through a secondary cell o tte
normal flow to restore the energy

he “oppodsite direction to the

3.3.5

deep discharge
event which reduces a cell voltage
manufacturer

3.3.6
inherently safe (ihs)

primary cell or battery
limited to a safe 3y

maximum open-gircui ba a cell or battery)
maximum atfdinaple S der normal conditions, that is, from either a new primary cell,
or a seconda j a Il charge

3.3.8
nominal voltage
(of a cell or battery) is that specified by the manufacturer

3.3.9

vented cell or battery

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

3.3.10
primary cell or battery
electrochemical system capable of producing electrical energy by chemical reaction

3.3.11

reverse charging

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

the normal flow, for example, in an expired battery Documents
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3.3.12

sealed gas-tight cell or battery

cell or battery which remains closed and does not release either gas or liquid when operated
within the limits of charge or temperature specified by the manufacturer

NOTE 1 Such cells and batteries may be equipped with a safety device to prevent dangerously high internal
pressure. The cell or battery does not require addition to the electrolyte and is designed to operate during its life in
its original sealed state.

NOTE 2 The above definition is taken from IEC 60079-11. It differs from the definitions in IEV 486-01-20 and IEV
486-01-21 by virtue of the fact that it applies to either a cell or battery.

3.3.13

sealed valve-regulated cell or battery
cell or battery which is closed under normal conditions but which has
allows the escape of gas if the internal pressure exceeds a pre-dete
cannot normally receive an addition to the electrolyte

\l ement which

3.3.14

secondary cell or battery

electrically rechargeable electrochemical system capabl
delivering it by chemical reaction

3.3.15
container (battery)
enclosure to contain the battery

NOTE The cover is a part of the battery contaipe

3.4

bushing
insulating device carrying
enclosure

w O

cable gland
device permitting

to the connechg

3.5.2
compression element
element of a cable gland acting on the sealing ring to enable the latter to fulfil its function

3.5.3

sealing ring

ring used in a cable gland or with a conduit entry to ensure the sealing between the entry and
the cable or conduit

3.54

ex cable gland

cable gland tested separately from the equipment enclosure but certified as equipment and
which can be fitted to the equipment enclosure during installation

Documents
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3.6

certificate

document that assures the conformity of a product, process, system, person, or organization
with specified requirements

NOTE The certificate may be either the supplier’s declaration of conformity or the purchaser’s recognition of
conformity or certification (as a result of action by a third party) as defined in ISO/IEC 17000.

3.7

conduit entry

means of introducing a conduit into electrical equipment so as to maintain the relevant type of
protection

3.8

connection facilities
terminals, screws or other parts, used for the electrical connectio
circuits

to external

3.9
continuous operating temperature
COoT

maximum temperature which ensures the stabilit) he material for the

3.10
degree of protection of enclosure
IP

agproach to, live parts and against contact

— protection of persopns again
i afts and the like) inside the enclosure,

with moving parts (other than srhogth r

— protection of{:}el
— where indica :

harmful ingress

NOTE 1 étating electrical machines are in IEC 60034-5.

NOTE 2 The & o S & the degree of protection IP is not necessarily identical to the equipment
enclosure f] protacti ted in the Foreword.

3.1

dust

3.111

combustible dust

finely divided solid particles, 500 um or less in nominal size, which may be suspended in air,
may settle out of the atmosphere under their own weight, may burn or glow in air, and may
form explosive mixtures with air at atmospheric pressure and normal temperatures

NOTE 1 This includes dust and grit as defined in ISO 4225.

NOTE 2 The term solid particles is intended to address particles in the solid phase and not the gaseous or liquid
phase, but does not preclude a hollow particle.

3.11.11

conductive dust
combustible dust with electrical resistivity equal to or less than 103 Q-m

NOTE IEC 61241-2-2 contains the test method for determining the electrical resistivity of custs. Documents
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3.11.1.2
non-conductive dust
combustible dust with electrical resistivity greater than 103 Q-m

3.11.2

combustible flyings

solid particles, including fibres, greater than 500 pm in nominal size which may be suspended
in air and could settle out of the atmosphere under their own weight

NOTE Examples of flyings include rayon, cotton (including cotton linters and cotton waste), sisal, jute, hemp,
cocoa fibre, oakum, and baled waste kapok.

3.12
dust-tight enclosure
enclosure capable of excluding the ingress of observable dust particle §

3.13

dust-protected enclosure
enclosure in which the ingress of dust is not totally ex
sufficient quantity to interfere with the safe operation
accumulate in a position within the enclosure where it jig

v to enter in
and does not
ition hazard

3.14
electrical equipment

3.15

3.15.1 <}
maximum external g

C

o

maximum value™af ipductance that can be connected to the connection facilities of the
apparatus without invalidating the type of protection

3.15.3

maximum input current
I
maximum current (peak a.c. or d.c.) that can be applied to the connection facilities of

apparatus without invalidating the type of protection

3.15.4

maximum input power
P;
maximum power that can be applied to the connection facilities of apparatus without

invalidating the type of protection
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3.15.5

maximum input voltage
Ui
maximum voltage (peak a.c. or d.c.) that can be applied to the connection facilities of

apparatus without invalidating the type of protection

3.15.6

maximum internal capacitance
G
maximum equivalent internal capacitance of the apparatus which is considered as appearing

across the connection facilities

3.15.7

maximum internal inductance
L;
maximum equivalent internal inductance of the apparatus which is 6o

the connection facilities

ideredas appeyring at

3.15.8

maximum output current
IO

maximum current (peak a.c. or d.c.) in apparatus( ths

facilities of the apparatus

rom the connection

3.15.9

maximum output power
PO

maximum electrical power that can be ake%n t

3.15.10

maximum output vol
UO

maximum volta
apparatus at an'
3.15.11

maximum r.pns, 2
Um

3.16
enclosure
all the walls, doors, covers, cable glands, rods, spindles, shafts, etc. which contribute to the
type of protection and/or the degree of protection IP of the electrical equipment

3.17

equipment (for explosive atmospheres)

general term including apparatus, fittings, devices, components, and the like used as a part
of, or in connection with, an electrical installation in an explosive atmosphere

3.18

equipment protection level

EPL

level of protection assigned to equipment based on its likelihood of becoming a source of
ignition and distinguishing the differences between explosive gas atmospheres, explosive
dust atmospheres, and the explosive atmospheres in mines susceptible to firedamp
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NOTE The equipment protection level may optionally be employed as part of a complete risk assessment of an
installation, see IEC 60079-14.

3.18.1

EPL Ma

equipment for installation in a mine susceptible to firedamp, having a "very high" level of
protection, which has sufficient security that it is unlikely to become an ignition source in
normal operation, during expected malfunctions or during rare malfunctions, even when left
energized in the presence of an outbreak of gas

3.18.2

EPL Mb
equipment for installation in a mine susceptible to firedamp, having
protection, which has sufficient security that it is unlikely to become a §
normal operation or during expected malfunctions in the time span be
outbreak of gas and the equipment being de-energized

"high" level of
e\of ignition in

3.18.3

EPL Ga
equipment for explosive gas atmospheres, having a "ver
not a source of ignition in normal operation, during
malfunctions

3.18.4
EPL Gb

3.18.5
EPL Gc

not a source of ignitio

ensure that it rewain
occurrences (fo [

3.18.6

EPL Da
equipment fg
not a source
malfuncii

3.18.7
EPL Db
equipment for explosive dust atmospheres, having a "high" level of protection, which is not a
source of ignition in normal operation or during expected malfunctions

3.18.8

EPL Dc

equipment for explosive dust atmospheres, having a "enhanced" level of protection, which is
not a source of ignition in normal operation and which may have some additional protection to
ensure that it remains inactive as an ignition source in the case of regular expected
occurrences (for example failure of a lamp)

3.19

Ex blanking element

threaded blanking element tested separately from the equipment enclosure but having an
equipment certificate and which is intended to be fitted to the equipment enclosure without
further consideration

Documents
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NOTE 2 Non-threaded blanking elements are not equipment.

3.20

Ex component

part of electrical equipment or a module (other than an Ex cable gland), marked with the
symbol “U”, which is not intended to be used alone and requires additional consideration
when incorporated into electrical equipment or systems for use in explosive atmospheres

3.21

Ex thread adapter

thread adapter tested separately from the enclosure but having an equipment certificate and
which is intended to be fitted to the equipment enclosure without further consideration

NOTE This does not preclude an Ex component certificate for thread adapters.

3.22
explosive atmosphere
mixture with air, under atmospheric conditions, of flammable

3.23
explosive dust atmosphere

3.24
explosive gas atmosphere

3.25
explosive test mixture

specified explosive m
atmospheres @

3.26
ignition temperat

3.27

thickness on a hot surface

NOTE The ignition temperature of a dust layer may be determined by the test method given in IEC 61241-2-1.

3.28

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

NOTE The ignition temperature of a dust cloud may be determined by the test method given in IEC 61241-2-1.

3.29

malfunction

equipment or components which do not perform their intended function with respect to
explosion protection

NOTE For the purposes of this standard this can happen due to a variety of reasons, including: Documents
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— failure of one (or more) of the component parts of the equipment or components;
— external disturbances (e.g. shocks, vibration, electromagnetic fields);

— design error or deficiency (e.g. software errors);

— disturbance of the power supply or other services;

— loss of control by the operator (especially for handheld equipment).

3.29.1
expected malfunction
disturbances or equipment faults which normally occur in practice

3.29.2
rare malfunction
type of malfunction, wh|ch is known to happen, but only in rare instances/

3.30
maximum surface temperature
highest temperature which is attained in service under

NOTE 1 The limit sjfied
a motor on a duty cyt

NOTE 2 Variation of At
operation.

tated limits and any other operational tolerance is part of normal

3.32
radio freg

3.32.1
averaging time
time over which the threshold power is averaged

3.32.2

continuous transmission

transmission where the duration of the pulse is greater than the half of the thermal initiation
time

3.32.3

pulsed transmission

transmission where the duration of the pulse is shorter than the half of the thermal initiation
time, but the time between two consecutive pulses, however, is longer than three times the
thermal initiation time
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3.32.4

thermal initiation time

time during which energy deposited by the spark accumulates in a small volume of gas
around it without significant thermal dissipation

NOTE For times shorter than the thermal initiation time the total energy deposited by the spark will determine
whether or not ignition occurs. For increasingly longer times, the power or rate at which energy is deposited
becomes the determining factor for ignition.

3.32.5

threshold energy
Zth . . . . .
for a pulsed radio-frequency discharge, the maximum energy of the single pulse which can be
extracted from the receiving body

3.32.6
threshold power
Py,

3.33

rated value
quantity value, assigned generally by the manufact
a component, device or apparatus

3.34
rating
set of rated values and operating cond

3.35
replaceable battery pack

3.37
symbol “U’

NOTE The symbol “U” is used to identify that the equipment is incomplete and is not suitable for installation
without further evaluation.

3.38
symbol “X”
symbol used to denote specific conditions of use

NOTE The symbol “X” is used to provide a means of identifying that essential information for the installation, use,
and maintenance of the equipment is contained within the certificate.

3.39

termination compartment

separate compartment, or part of a main enclosure, communicating or not with the main
enclosure, and containing connection facilities
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3.40

test, routine

test to which each individual device is subjected during or after manufacture to ascertain
whether it complies with certain criteria

3.41

test, type

test of one or more devices made to a certain design to show that the design meets certain
specifications

3.42

type of protection
specific measures applied to electrical equipment to avoid ignition of a s
atmosphere

ding explosive

3.43

working voltage
highest r.m.s. value of the a.c. or d.c. voltage across any particd can occur
when the equipment is supplied at rated voltage

NOTE 1 Transients are disregarded.

NOTE 2 Both open-circuit conditions and normal operating, e

4 Equipment grouping
4.1 Groupl

NOTE The types of protection for Groyp | ta
enhanced physical tio for equipm >

g with the requirements relating to Group | and also to the
anding to the other significant flammable gases. This electrical

ground.

Electrical equipment of Group Il is intended for use in places with an explosive gas
atmosphere other than mines susceptible to firedamp.

Electrical equipment of Group Il is subdivided according to the nature of the explosive gas
atmosphere for which it is intended.

Group Il subdivisions

e |IA, atypical gas is propane
e |IB, a typical gas is ethylene
e |IC, a typical gas is hydrogen

NOTE 1 This subdivision is based on the maximum experimental safe gap (MESG) or the minimum ignition
current ratio (MIC ratio) of the explosive gas atmosphere in which the equipment may be installed. (See

IEC 60079-12 and IEC 60079-20).
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NOTE 2 Equipment marked IIB is suitable for applications requiring Group IIA equipment. Similarly, equipment
marked IIC is suitable for applications requiring Group IIA or Group |IB equipment.

4.3 Group lll

Electrical equipment of Group IlIl is intended for use in places with an explosive dust
atmosphere other than mines susceptible to firedamp.

Electrical equipment of Group lll is subdivided according to the nature of the explosive dust
atmosphere for which it is intended.

Group Il subdivisions:

e |llA: combustible flyings
e |IIB: non-conductive dust

e |lIC: conductive dust

accordingly.

5 Temperatures

5.1 Environmental inf

51.1 Ambient temperat

Electrical equip
+40 °C does not\reg

ambient temperature range. However, electrical
er” than this normal ambient temperature range is
shall then include either the symbol T, or Tomp together

Electrical equipment Ambient temperature in service Additional marking

Maximum: +40 °C
Minimum: —20 °C

Normal None

T, or Tamp With the special range,
Special Specified by the manufacturer for example, =30 °C < T, < +40 °C
or the symbol “X”

5.1.2 External source of heating or cooling
Where the electrical equipment is intended to be physically connected to a separate external

source of heating or cooling, such as a heated or cooled process vessel or pipeline, the
ratings of the external source shall be specified in the manufacturer’s instructions.
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NOTE 1 The way in which these ratings are expressed will vary according to the nature of the source. For sources
generally larger than the equipment, the maximum or minimum temperature will usually be sufficient. For sources
generally smaller than the equipment, or for heat conduction through thermal insulation, the rate of heat flow may
be appropriate.

NOTE 2 The influence of radiated heat may need to be considered on the final installation. See IEC 60079-14.
5.2 Service temperature

Where this standard, or the standard for the specific type of protection, requires the service
temperature to be determined at any place in the equipment, the temperature shall be
determined for the rating of the electrical equipment when the equipment is subjected to
maximum or minimum ambient temperature and, where relevant, the maximum rated external
source of heating or cooling. Service temperature testing, when required, shall be in
accordance with 26.5.1.

NOTE The rating of the electrical equipment includes the ambient temperature, ¢ e_electrical

supply and load, duty cycle or duty type, as assigned by the manufacturer.
5.3 Maximum surface temperature

5.3.1 Determination of maximum surface temperature

heating.

5.3.2

5.3.21 Group | electrical equipment

rface temperature shall be specified in

NOTE Whe i eefrical equipment, the user should take into account the influence and the
i i dusts if they are likely to be deposited in a layer on surfaces with temperatures
above 150 ©

5.3.2.2 GroupH glectrical equipment
The maximum surface temperature determined (see 26.5.1) shall not exceed:

— the temperature class assigned (see Table 2), or
— the maximum surface temperature assigned, or

— if appropriate, the ignition temperature of the specific gas for which it is intended.
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Table 2 — Classification of maximum surface temperatures
for Group Il electrical equipment

Maximum surface temperature
Temperature class

°C
T1 450
T2 300
T3 200
T4 135
T5 100
T6 85

NOTE More than one temperature class may be established for different ambienttemp res\and different

external sources of heating and cooling.

5.3.2.3 Group lll electrical equipment

5.3.2.3.1 Maximum surface temperature determined
The maximum surface temperature determined (see 26:5:

— the maximum surface temperature assigned;

— the layer or cloud ignition tempera
intended.

to the following:

Small components, for example transistors or resistors, whose temperature exceeds that
permitted for the temperature classification, shall be acceptable providing that they conform to
one of the following:

a) when tested in accordance with 26.5.3, small components shall not cause ignition of the
flammable mixture and any deformation or deterioration caused by the higher temperature
shall not impair the type of protection; or

b) for T4 and Group | classification, small components shall conform to Table 3a and Table
3b; or

c) for T5 classification, the surface temperature of a component with a surface area smaller
than 1 000 mm2 (excluding lead wires) shall not exceed 150 °C.
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Table 3a — Assessment of temperature classification according to component size
at 40°C ambient temperature

Total surface area Group Il T4 Group |
excluding lead wires
Dust excluded
Maximum Maximum power | Maximum surface Maximum power
surface dissipation temperature dissipation
temperature
°C W °C W
<20 mm?2 275 950
220 mm?2 <1 000 mm?2 200, or 1,3 / 3,3
>1 000 mm? 1,3 <l ~ 3
Table 3b — Assessment of temperature classification accordingtqQ compenent size -
Variation in maximum power dissipation with a nWe ature
N
Maximum ambient C Apparatus 40 (5% 70 80
temperature group
Maximum power w Group Il 1, \/])/5 /\ \L,g 1,1 1,0
dissipation \Y 3
Group< é,s ( 3(\22 \J rais 3,07 3,0

N/

the track with that current which flows
for the specific type of protection. If this
of the track resistance value, the

0 mm2, the surface temperature may exceed that for
Group Il electrical equipment or the corresponding
3 roup | electrical equipment, if there is no risk of ignition
from these | y margin of

This safety margin~shall be ensured by experience of similar components or by tests of the
electrical equipment itself in representative explosive mixtures.

NOTE During the tests, the safety margin may be provided by increasing the ambient temperature.
6 Requirements for all electrical equipment

6.1 General
Electrical equipment and Ex Components shall

a) comply with the requirements of this standard, together with one or more of the specific
standards listed in Clause 1, and

NOTE 1 These specific standards may vary the requirements of this standard.

NOTE 2 All of the requirements for cable glands marked as type of protection “e” are located in IEC 8Q079-0.
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b) be constructed in accordance with the applicable safety requirements of the relevant
industrial standards.

NOTE 3 It is not a requirement of this standard that a certification body check compliance with this requirement.
The manufacturer should indicate compliance by marking the equipment or component in accordance with Clause
29 (and by stating the basis of compliance in the documentation, see Clause 28).

NOTE 4 If the electrical equipment or Ex component is intended 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. If certification is sought, it is not a
requirement of this standard that the certification body confirm suitability for the adverse conditions. Special
precautions should be taken when vibration effects on terminals, fuse holders, lampholders and current-carrying
connections in general may impair safety, unless they comply with specific standards.

6.2 Mechanical strength of equipment

The equipment shall be subjected to the tests of 26.4. Guards
protection from impact shall be removable only by the use of a too
for the required impact tests.

provide
in place

6.3 Opening times
Enclosures which can be opened more quickly than

a) any incorporated capacitors, charged by a volt
value of residual energy of

only,

b) the surface

maximum surfa

Where necessary, precautions shall be taken to guard against any effect due to the presence
of circulating currents caused by stray magnetic fields, and the arcs or sparks that may occur
as a result of interrupting such currents, or excessive temperatures caused by such currents.

NOTE 1 Stray magnetic fields can result in significant currents flowing in the enclosure of larger rotating electrical
machines, particularly during the starting of motors. It is important to avoid sparking from intermittent interruption
of these currents.

NOTE 2 Examples of precautions that can be taken include:
— the provision of equipotential bonding; or

— the provision of an adequate quantity of fasteners.

Bonding conductors shall be such that they will only conduct through the designed connection
points and not through any insulated joints. In order to ensure reliable current transfer without
the risk of sparking under adverse operating conditions, such as vibration or corrosion, the
bonds shall be protected against corrosion and loosening in accordance with 15.4g3§&ilcﬂﬁents
care shall be taken with bare flexible conductors in close proximity to the banced pafts.
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Bonding conductors are not required where insulation ensures that circulating currents cannot
flow between parts. The insulation of such parts shall be capable of withstanding a test of
100 V r.m.s for 1 min. However, provision shall be made for adequate earthing of isolated
exposed conductive parts.

6.5 Gasket retention
Where the degree of protection provided by the enclosure depends on a gasketed joint which
is intended to be opened for installation or maintenance purposes, gaskets shall be attached

or secured to one of the mating faces to prevent loss, damage or incorrect assembly. The
gasket material shall not itself adhere to the other joint face.

NOTE An adhesive may be used for attaching a gasket to one of the mating faces.

6.6 Electromagnetic and ultrasonic energy radiating equipment

The energy levels shall not exceed the values given below.

NOTE Additional guidance on the application of higher power radiating, s

6.6.1 Radio frequency sources

exceed the values shown in Table 4.
the user shall not be permitted.

thresholds

Thermal initiation time
(Averaging period)

W
Q\ ns

Equipment for

DA
Groupl N S )6 200

Group > 6 100

Group Y\ VA\ 35 80

Group hQ \ 2 20

cﬁoup\n\\\ 6 200

lied for Ma, Mb, Ga, Gb, Gc, Da, Db, or Dc equipment due to the large safety

factors involveth

For pulsed radar other transmissions where the pulses are short compared with the
thermal initiation time, the threshold energy values Z; shall not exceed those given in
Table 5.

Table 5 — Radio-frequency energy thresholds

Equipment for Threshold energy Z,
wd
Group | 1500
Group I1A 950
Group IIB 250
Group IIC 50
Group Il 1 500

Full document details: IEC 60079-0 2007
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6.6.2 Lasers or other continuous wave sources
NOTE The values for Ga, Gb, and Gc can be found in IEC 60079-28.

The output parameters of lasers or other continuous wave sources of electrical equipment of
EPL Ma or Mb shall not exceed the following values:

e 20 mW/mm?2 or 150 mW for continuous wave lasers and other continuous wave sources,
and
e 0,1 mJ/mm?2 for pulse lasers or pulse light sources with pulse intervals of at least 5 s.

The output parameters of lasers or other continuous wave sources of electrical equipment of
EPL Da or Db shall not exceed the following values.

e 5 mW/mm?2 or 35 mW for continuous wave lasers and other continu

e 0,1 mJ/mm?2 for pulse lasers or pulse light sources with pulse int

EPL Dc shall not exceed the following:

e 10 mW/mm?2 or 35 mW for continuous wave laser
and

e 0,5 mJ/mm?2 for pulse lasers or pulse light so

Radiation sources with pulse intervals © egdrded as continuous wave
sources.

6.6.3 Ultrasonic sources

e 0,1 W/cm?2

e average po

NOTE 1 Some examples of non-metallic parts of enclosures upon which the type of protection depends include
cover sealing rings of an “e” or “tD” enclosure, filling compounds of a “d” or “e” cable gland, sealing rings of cable

glands, seals of switch actuators for an “e” enclosure, etc.

The requirements of 7.4 also apply to non-metallic parts which are applied to the external
surface of an enclosure.

NOTE 2 Non-metallic paints, films, foils, and plates are typically attached to external surfaces of enclosures to
provide additional environmental protection. Their ability to store an electrostatic charge is addressed by this
clause.

71.2 Specification of materials

The documents according to Clause 24 shall specify the material of the enclosure or part of
the enclosure.
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7.1.3 Plastic materials
The specification for plastic materials shall include the following:

a) the name of the manufacturer;

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

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

d) the temperature index TIl, corresponding to the 20 000 h point on the thermal endurance
graph without loss of flexural strength exceeding 50 %, determined in accordance with
IEC 60216-1 and IEC 60216-2 and based on the flexing property in accordance with
ISO 178. If the material does not break in this test before exposure to the.heat, the index
shall be based on the tensile strength in accordance with 1ISO 527-2 M bars of Type
1A or 1B. As an alternative to the TI, the relative thermal index (RT cal i
may be determined in accordance with ANSI/UL 746B.

The data by which these characteristics are defined shall be sup

NOTE It is not a requirement of this standard that conformity to th
material needs to be verified.

7.1.4 Elastomeric materials

a) the name of the manufacturer;

b) the exact and complete reference
and any other additives, if used;

d) the continuous opeg
thermal index (RTI
746B.

The data by which tk

NOTE It is not_a
elastomeric ma

7.2 T
7.21

The tests for endut
26.9.

7.2.2 Material selection

The plastic materials shall have a temperature index “TIl” corresponding to the 20 000 h point
or RTI — mechanical of at least 20 K greater than the temperature of the hottest point of the
enclosure or the part of the enclosure (see 26.5.1), having regard to the maximum ambient
temperature in service.

The elastomeric materials shall have a continuous operating temperature (COT) below, or
equal to, the minimum service temperature and at least 20 K above the maximum service
temperature.
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7.3 Resistance to light

The resistance to light of the enclosures, or parts of enclosures, of non-metallic materials
shall be satisfactory (see 26.10).

Where not otherwise protected from exposure to light, a test of resistance of the material to
ultraviolet light shall be made if the enclosure or parts of the enclosure, upon which the type
of protection depends, are made of non-metallic materials. For Group | equipment, the test
applies only to luminaires.

If the equipment is protected from light (for example, daylight or light from luminaires) when
installed, and, in consequence, the test is not carried out, the equipment shaII be marked by
the symbol “X” to indicate this specific condition of use according to item

NOTE It is generally acknowledged that glass and ceramic materials are not adveys eresistance

to light test, and testing may not be necessary.
7.4  Electrostatic charges on external non-metallic materid
7.41 Applicability

The requirements of this subclause only apply to ex erials of electrical
equipment.

7.4.2 Avoidance of a build-up of ¢ eharge @G otup | or Group Il electrical
equipment

charges shall be avoided. This

to 26.13;
b) by Iimitatio ¢ g are fpohcmretallic parts of enclosures as shown in Table 6.
The surface area i

o for she 2 he area shall be the exposed (chargeable) area;

NOTE 1 alues for surface area can be increased by a factor of four if the exposed area of non-metallic
material is surround&d by conductive earthed frames.

Alternatively, for long parts with non-metallic surfaces, such as tubes, bars, or ropes, the
surface area need not be considered, but the diameters or widths shall not exceed the
values shown in Table 7. Cables for connection of external circuits are not considered to
fall under this requirement. See 16.6.

c) by limitation of a non-metallic layer bonded to a conductive surface. The thickness of the
non-metallic layer shall not exceed the values shown in Table 8;

d) by limitation of the transferred charge using the test method described in 26.14;

e) by the inability to store a dangerous charge by measurement of capacitance when tested
in accordance with the test method in 26.15;

f) by provision of a conductive coating. Non-metallic surfaces may be covered with a bonded
durable conductlve coating. The resistance between coating and the point of bond shall
not exceed 10° Q. The resistance shall be measured in accordance with 26.13 but using a
100 mm electrode at the worst case position of the surface and the point oﬂﬁ;ﬁgﬂﬁents
equipment shall be marked “X” in accordance with item e) of 29.2 anc the do
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shall provide guidance on the use of the bonding connection and provide information to
enable the user to decide on the durability of the coating material with respect to the
environmental conditions;

g) for electrical equipment intended for fixed installations, the precautions to avoid risk from
electrostatic discharge may form part of the intended installation or be a feature of the
process in which the equipment is mounted. In this case, the equipment shall be marked
“X” in accordance with item e) of 29.2 and the documentation shall indicate all the
necessary information to ensure the installation minimizes the risk from electrostatic
discharge. Where practicable, the equipment shall also be marked with the electrostatic
charge warning given in item g) of 29.11.

NOTE 2 Care should be taken when selecting the use of a warning label for static risk control In many industrial
applications, especially coal mining, it is highly likely that warning labels may become—illegible through the
deposition of dusts. If this is the case, it is possible that the act of cleaning the label may cause a‘static discharge.

insulation resistance to avoid problems arising from touching exposed non-metallic parts thatare\in contact with
live parts.

Table 6 — Limitation of surface areas

Maximum surface are \ \)
mm? /\
Grm(p ] ﬁlpm\\ \)
Equipment

protection level Gro "A roupiiiB Group lIC

EPL Ga Nsoao N\ [N Zs00 400

10 000 EPL Gb / 10W 10 000 2 000

Group | equipment

EPL Gc \ (7(\000 10 000 2000
Table 7 - r width of long parts

<> K < Ma& meter or width

Group Il equipment

Group | equipment .
quip e“}\/ Group lIA Group IIB Group IIC
protectionNevel

S\ \ePlea” 3 3 1

N E\L Gb 30 30 20
EAL Ge 30 30 20
N\

Table 8 — Limitation of thickness of non-metallic layer

Maximum thickness

mm
Group Il equipment
Group | equipment .
Equipment Group lIA Group IIB Group IIC
protection level
EPL Ga 2 2 0,2
2 EPL Gb 2 2 0,2
EPL Gc 2 2 0,2
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7.4.3 Avoidance of a build-up of electrostatic charge on equipment for Group Il

Equipment 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
not using plastic, which is covering a conductive material. If however the plastic is covering a
conductive material the plastic shall have one or more of the following characteristics:

a) surface resistance <109 Q tested according to 26.13;

b) a breakdown voltage <4 kV (measured across the thickness of the insulating material
according to the method described in IEC 60243-1);

c) a thickness >8 mm of the external insulation on metal parts;

NOTE External insulation of 8 mm and greater on metal parts such as measur¢gment “grobes or similar

e) by the inability to store a dangerous charge by measurem ite n tested
in accordance with the test method in 26.15.

7.5 Threaded holes

enclosure.

8 Maetallic enclosures and meta

8.1 Material composition

The documents accord

the enclosure. ;
NOTE It is not a requir,

test.

8.1.1

a) 15 % in total of aluminium, magnesium, titanium and zirconium, and
b) 7,5 % in total ofwagnesium, titanium and zirconium.

The above requirement need not apply to Group | portable measuring equipment, but this
equipment shall then be marked “X” in accordance with item e) of 29.2 and the specific

condition of use shall indicate the special precautions to be applied during storage,
transportation and use.

8.1.2 Group Il

Materials used in the construction of enclosures of Group Il electrical equipment for the
identified equipment protection levels shall not contain, by mass, more than:
e for EPL Ga

10 % in total of aluminium, magnesium, titanium and zirconium, and

7,5 % in total of magnesium, titanium and zirconium;

e for EPL Gb Documents
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7,5 % magnesium and titanium;
e for EPL Gc

no requirements except for fans, fanhoods and ventilating screens, which shall comply
with the requirements for EPL Gb.

When the 10 % in total of aluminium, magnesium, titanium and zirconium limit is exceeded for
equipment of EPL Ga, the equipment shall be marked with an "X" in accordance with item e)
of 29.2 and the specific conditions of use shall contain sufficient information to enable the
user to determine the suitability of the equipment for the particular application, for example, to
avoid an ignition hazard due to impact or friction.

8.1.3 Group Il

Materials used in the construction of enclosures of Group Il elect nt for the

identified equipment protection levels shall not contain, by mass, m

e for EPL Da

7,5 % in total of magnesium and titanium;
e for EPL Db

7,5 % in total of magnesium and titanium;
e for EPL Dc

no requirements except for fans,
with the requirements for EPL Db.

8.2 Threaded holes

Threaded holes for fasteps i S ~ ended to be opened in service for
adjustment, inspection aRd othef operationalNgasong shall only be tapped into the material

when the thread form is_.compatible with thexmateria

9.1 General

Parts necessé
uninsulated
tool.

a_specific type of protection or used to prevent access to
capable of being released or removed only with the aid of a

enclosures of materials containing light metals may be made of light
material if the material of the fastener is compatible with that of the

Fastening sc
metal or non-meta
enclosure.

9.2 Special fasteners

When any of the standards for a specific type of protection requires a special fastener, this
shall conform to the following:

— the thread shall be a metric thread of coarse pitch in accordance with 1ISO 262, with a
tolerance fit of 6g/6H in accordance with ISO 965-1 and ISO 965-3;

— the head of the screw or nut shall be in accordance with ISO 4014, ISO 4017, ISO 4032,
ISO 4762, or ISO 7380, and, in the case of hexagon socket set screws, ISO 4026, ISO
4027, 1SO 4028 or ISO 4029; Other heads of a screw or nut are permitted if the equipment
is marked “X” in accordance with item e) of 29.2 and the specific condition of use shall
fully specify the fasteners and indicate that the fasteners shall only be replaced with
identical ones;

— the holes in the electrical equipment shall comply with the requirements of 9.3. Documents
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NOTE For Group | electrical equipment, the heads of special fasteners liable to mechanical damage in normal
service, which may invalidate the type of protection, should be protected, for example, by the use of shrouds or
counter-bored holes.

9.3 Holes for special fasteners
9.3.1 Thread engagement
Holes for special fasteners, as specified in 9.2, shall be threaded for a distance to accept a

thread engagement, %, at least equal to the major diameter of the thread of the fastener (see
Figures 1 and 2).

9.3.2 Tolerance and clearance

The female thread shall have a tolerance class of 6H in accordancé Y
ISO 965-3, and either

O\965-1 and

a) the hole under the head of the associated fastener shall allow™a_c

b) the hole under the head (or nut) of an assomated reduce

Figure 2).

Thread tolerance fit 6g/6H to ISO 965-3

= -
N :
AN

IEC 1969/07

Key
h = major diameter of the thread of the fastener

¢ < maximum clearance permitted for the “medium series: H13” per ISO 273

Figure 1 — Tolerances and clearance for threaded fasteners
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%]
— 3

|

i h

|

! C 2865003
Key
@ standard clearance hole appropriate to the thread form
h = major diameter of the thread of the fastener
X contact dimension of a reduced shank fastener
X >the contact dimension of a standard head of a standardasteper/( duced shank) threaded

throughout its length with the size of threagmsed

wiTout e

9.3.3 Hexagon socket set screws

accordance with ISO
tightening.

10 Interlockirg}

Where an interlo
constructed {Hat|

11 Bushings

Bushings used as connection facilities and which may be subjected to a torque during
connection or disconnection, shall be mounted in such a way that all parts are secured
against turning.

The relevant torque test is specified in 26.6.

12 Materials used for cementing

The documents, according to Clause 24, shall testify that for the intended operating
conditions, the materials used for cementing on which the type of protection depends, have a
thermal stability adequate for the minimum and maximum temperatures to which they shall be
subjected, within the rating of the electrical equipment.
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The thermal stability shall be considered adequate if the limiting values for the continuous
operating temperature (COT) of the material are below, or equal to, the lowest service
temperature and at least 20 K above the maximum service temperature.

NOTE If the cementing is to withstand adverse service conditions, appropriate measures should be agreed
between user and manufacturer (see 6.1).

13 Ex components

13.1 General

Ex components shall comply with the requirements given in Annex B. Examples of Ex
components include:

a) an empty enclosure; or

b) components or assemblies of components for use with equipme ith the

requirements of one or more of the types of protection listed

13.2 Mounting
Ex components may be mounted:

a) completely within an equipment enclosure pe "e" terminal, ammeter,
W ‘ ‘ ostat, a type “m” switch

b) completely external to the equipme aple, a type "e

type "i" sensor); or

earth terminal, a

c) partly within and partly, exnclosure (for example, a type "d" push
button switch, a type G a_lignit switch or indicating lamp, a type "e"

ammeter, a type "i"N

13.3 Internal

Where the Ex compg ¥ npletely within the enclosure, the only parts that shall
be tested or ass&ss Qse pawts which have not been tested and/or assessed as a
separate com ~ est or assessment of surface temperature, creepage
distance and 3 8 component to surrounding conducting parts).

external to the enc re, the interface between the Ex component and the enclosure shall be
tested or assessed for compliance with the relevant type of protection and the enclosure tests
as specified in 26.4.

14 Connection facilities and termination compartments

14.1 General
Electrical equipment intended for connection to external circuits shall include connection

facilities, with the exception of electrical equipment that is manufactured with a cable
permanently connected to it.

14.2 Termination compartment

Termination compartments and their access openings shall be dimensioned so that the
conductors can be readily connected.
Documents
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14.3 Type of protection

Termination compartments shall comply with one of the specific types of protection listed in
Clause 1.

14.4 Creepage and clearance
Termination compartments 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 type of protection concerned.

15 Connection facilities for earthing or bonding conductors

15.1 Equipment requiring earthing
15.1.1 Internal

A connection facility for the connection of an earthing conductt ~ inside the

which is designed to be:

a) moved when energized and is i incorporating an earthing or
equipotential bonding conductor; o

b) installed only with wirj

the installation
Clause 30.

The additional e
facility requir

Where there is no>~requirement for earthing or bonding, for example, in some types of
electrical equipment having double or reinforced insulation, or for which supplementary
earthing is not necessary, an internal or external earthing or bonding facility need not be
provided.

NOTE Double insulated equipment, while not presenting a risk of electrical shock, may need to be earthed or
bonded to reduce the risk of ignition.

15.3 Size of conductor connection

Protective earthing connection facilities shall allow for the effective connection of at least one
conductor with a cross-sectional area given in Table 9.
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Table 9 — Minimum cross-sectional area of protective conductors

Cross-sectional area of phase Minimum cross-sectional area of the
conductors, § corresponding protective conductor, Sp
mm?2 mm?2
§$<16 S
16 < §<35 16
S>35 0,58

Equipotential bonding connection facilities on the outside of electrical eqmpment shall provide
effective connection of a conductor with a cross-sectional area of at least 4

15.4 Protection against corrosion

containing light metals.

15.5 Secureness of electrical connections

NOTE The material and dime
current.

16 Entries intien
16.1

General

Entry into the eqliipmen 3l be ér by a plain or threaded hole located in

NOTE Furtherinformatio
found in IEC 60079>44.

on’the installation of conduit or associated fittings into threaded or plain holes can be

16.2 Identification of entries
The manufacturer shall specify, in the documents submitted according to Clause 24, the
entries, their position on the equipment and the number permitted. The thread form (for

example, metric or NPT) of threaded entries shall be marked on the equipment or shall
appear in the installation instructions (see Clause 30).

NOTE 1 Itis not intended that individual entries be marked, unless required by the specific type of protection.

NOTE 2 Where a great variety of possible locations for entries is foreseen, the area for the entries, the size of
entries and entry spacing are typically provided.

16.3 Cable glands

Cable glands, when installed in accordance with the instructions required by Claugeg 30, shall
not invalidate the specific characteristics of the type of protection of the e!actricald@pMERNENts
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on which they are mounted. This shall apply to the whole range of cable dimensions specified
by the manufacturer of the cable glands as suitable for use with those glands. Cable glands
may form an integral part of the equipment, i.e. one major element or part forms an
inseparable part of the enclosure of the equipment. In such cases, the glands shall be tested
with the equipment.

NOTE Cable glands, which are separate from, but installed with, the equipment are usually tested separately from
the equipment but may be tested together with the equipment if the equipment manufacturer so requests.

Cable glands, whether integral or separate, shall meet the relevant requirements of Annex A.

16.4 Blanking elements

Qf electrical
ed. The

Blanking elements, intended to close unused openings in the enclo
equipment, shall satisfy the requirements of the specific type of prate
blanking element shall only be removable with the aid of a tool.

16.5 Temperature at branching point and entry point
When the temperature under rated conditions is higher than70 at hre_entpy point or 80 °C
at the branching point of the conductors, informatigh shall ke xed™0n the equipment

exterior to provide guidance to the user on the proper se
conductors in conduit.

NOTE In cases where the information for the\propay selection of cales,Qabl
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’

2
IEC 1970/07

Figure 3a — Cable gland

Key

1 entry point (wherethe sea
2 branching point

17 Supple

17.1

External shaftdriven\cooling fans of rotating electrical machines shall be enclosed by a fan
hood which is nokgconsidered to be part of the enclosure of the electrical equipment. Such
fans and fan hoods shall meet the requirements of 17.2 to 17.5.

17.2 Ventilation openings for external fans

The degree of IP protection of ventilation openings for external fans of rotating electrical
machines shall be at least:

— |IP20 on the air inlet side,

— IP10 on the air outlet side,
according to IEC 60034-5.

For vertical rotating electrical machines, foreign objects shall be prevented from falling into
the ventilation openings. For Group | rotating electrical machines, the degree of protection
IP10 is adequate only when the openings are designed or arranged so that foreign objects
with dimensions above 12,5 mm cannot be carried onto the moving parts of the machine
either by falling vertically or by vibration. Bocuments
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17.3 Construction and mounting of the ventilating systems

Fans, fan hoods and ventilation screens shall be constructed to meet the requirements of the
resistance to impact test according to 26.4.2 and the acceptance criteria given in 26.4.4.

17.4 Clearances for the ventilating system

Taking into account design tolerances, the clearances in normal operation between the
external fan and its hood, the 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 where the opposing parts are manufactured so as to have
controlled dimensional concentricity and dimensional stability. In no case shall the clearance
be less than 1 mm.

17.5 Materials for external fans and fan hoods

below 50 m/s, external fags, fan hoods and ventilation
resistance not exceeding 10 Q, measured in accordance witk

Depending on t)@
sectional area a

across enclosure jQf

18.1 Flammable dielectric

Switchgear shall not have contacts immersed in flammable dielectric.

18.2 Disconnectors

Where switchgear includes a disconnector, it shall disconnect all poles. The switchgear shall
be designed so that either

— the position of the disconnector contacts is visible, or
— their open position is reliably indicated (see IEC 60947-1).

Any interlock between the disconnector and the cover or door of the switchgear shall allow
this cover or door to be opened only when the separation of the disconnector contacts is
effective.

Disconnectors, which are not designed to be operated under the intended load, shall either
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