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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 7: Equipment protection
by increased safety "e"

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stangdarg Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e : d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any nittee’interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in fkj Q. |E aborates closely
with the International Organization for Standardization (ISO) in accorda al
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3)

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 60079-7 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This fourth edition cancels and replaces the third edition published in 2001, and constitutes a
technical revision.

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

— requirements for electrical connections expanded and clarified,
— requirements for luminaire ballasts expanded and clarified,

— requirements for evaluation and testing of motor rotors clarified.
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The text of this standard is based on the following documents:

FDIS Report on voting
31/623/FDIS 31/639/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.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

The list of all parts of IEC 60079 series, under the general title Exp
be found on the IEC website.

* reconfirmed;
* withdrawn;
+ replaced by a revised edition, or

@@
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EXPLOSIVE ATMOSPHERES -

Part 7: Equipment protection
by increased safety "e"

1 Scope

This part of IEC 60079 specifies the requirements for the design, construction, testing and

voltage does not exceed 11 kV r.m.s. a.c. or d.c. Additional measures arenapplied\to exnsure that
the apparatus does not produce arcs, sparks, or excessive temperatukes.in normal opgeration
or under specified abnormal conditions.

This standard supplements and modifies the general requi
requirement of this standard conflicts with a requiremen
this standard takes precedence.

NOTE Increased safety "e" can provide Equipment Protectier
see Annex |.

2 Normative references

IEC 60034-1, Roti{ing

IEC 60034-5, Rotatip

IEC 60050(426),

apparatus for explosive atmospheres

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 1: Lamp caps

IEC 60061-2, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 2: Lampholders

IEC 60064, Tungsten filament lamps for domestic and similar general lighting purposes —
Performance requirements

IEC 60068-2-6, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
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IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-42, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for
contacts and connections

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

IEC 60079-1, Electrical apparatus for explosive gas atmospheres — Part 1. Flameproof
enclosures "d"

IEC 60079-11, Electrical apparatus for explosive gas atmospheres —
protection by intrinsic safety "i"

1: Equipment

IEC 60085, Electrical insulation — Thermal classification

IEC 60112, Method for the determination of the proof and the Ny kirig indices of
solid insulating materials

IEC 60228, Conductors of insulated cables

IEC 60238, Edison screw lampholders

winding wires — Part 3: Polyester

IEC 60317-7:1990, Specifications rtic% types
i 3ss 220

IEC 60317-8:1990\_ Specificaij particular types of winding wires - Part 8:
Polyesterimide ‘@»-: rouf class 180

jcations fonparticular types of winding wires — Part 13: Polyester or

of winding wires — Part 7: Polyimide

polyesterimide overcoate th pelyamide-imide enamelled round copper wire, class 200
IEC 60364 I \(nstallations of buildings — Part 5-55: Selection and erection of
electric

IEC 60432-1, Incandescent lamps — Safety specifications — Part 1: Tungsten filament lamps
for domestic and similar general lighting purposes

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

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements, and tests

IEC 60947-1, Low-voltage switchgear and controlgear — Part 1. General rules

IEC 60947-7-1, Low-voltage switchgear and controlgear — Part 7: Ancillary equipment —
Section 1: Terminal blocks for copper conductors
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IEC 60947-7-2, Low-voltage switchgear and controlgear — Part 2 — Ancillary equipment —
Section 1: Protective conductor terminal blocks for copper conductors

IEC 60999-1, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 1: General requirements and particular
requirements for clamping units for conductors from 0,2 mm? up to 35 mm? (included)

IEC 60999-2, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 2: Particular requirements for clamping
units for conductors above 35 mm® up to 300 mm?® (included)

IEC 61195:1999, Double-capped fluorescent lamps — Safety specification

IEC 61347-2-3:2000, Lamp controlgear — Part 2-3: Particular requiren supplied
electronic ballasts for fluorescent lamps
Amendment 1(2004)
Amendment 2 (2006)

IEC 62086-1, Electrical apparatus for explosive gas atmaosph p resistance trace

ISO 2859-1, Sampling procedures for inspecti 2 Part 1: Sampling schemes

should be made€

For the definition lof 3 o S larly those of a more general nature, reference
Electrotechnical g'c

3.1
clearance
shortest dista

3.2
connections, fa
terminations inte
conditions

3.3
connections, field-wiring
terminations intended for connection by the installer in the field

3.4

creepage distance

shortest distance along the surface of an electrically insulating material between two
conductive parts
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3.5

increased safety "e"

type of protection applied to electrical apparatus in which additional measures are applied so
as to give increased security against the possibility of excessive temperatures and of the
occurrence of arcs and sparks in normal service or under specified abnormal conditions

NOTE 1 This type of protection is denoted by "e". The “additional measures” are those required for compliance
with this standard.

NOTE 2 Apparatus producing arcs or sparks in normal service is excluded by this definition of increased safety.

3.6
initial starting current
Ia
highest r.m.s. value of current absorbed by an a.c. motor when at rest @
with its armature clamped in the position of maximum air gap when sy
and rated frequency

an a.c. magnet
ated voltage

NOTE Transient phenomena are ignored.

3.7

limiting temperature
maximum permissible temperature for apparatus or pa
the two temperatures determined by

s egual to the lower of

or a lower value (see 4.7).

3.8
normal service, motors

3.9
rated dynamic

Idyn
peak value of the/¢ iC effect of which the electrical apparatus can sustain

3.10
rated sh

Itn
r.m.s. value of{ rent required to heat up the conductor within 1 s from the temperature
reached in rated se e at the maximum ambient temperature to a temperature not exceeding
the limiting temperature

3.1

rated voltage

value of voltage assigned by the manufacturer to a component, device or equipment and to
which operation and performance characteristics are referred
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3.12
resistance-heating devices and resistance-heating units

3.12.1

resistance-heating device

part of a resistance heating unit comprising one or more heating resistors, typically composed
of metallic conductors or an electrically conductive material suitably insulated and protected

3.12.2

resistance-heating unit

apparatus comprising an assembly of one or more resistance heating devices associated with
any devices necessary to ensure that the limiting temperature is not exceeded

NOTE It is not intended that the devices necessary to ensure that the limiting temperature

is nobexceeded should
have type of protection "e", or any type of protection when they are located outside the g

a.

3.12.3
workpiece
object to which a resistance-heating device or unit is applied

3.12.4
temperature self-limiting characteristic

temperature at which its thermal outp
in temperature

3.12.5
stabilized design

use, stabilize below th

the need for a saffty d
3.13

short-circuit curre
Isc )

maximum r.m,s
service

starting current
IallIN
ratio between initial starting current /5 and rated current Iy

3.15
time

e

time, in seconds, taken for an a.c. rotor or stator winding, when carrying the initial starting
current Ia, to be heated up to the limiting temperature from the temperature reached in rated
service at the maximum ambient temperature (see Figure A.1)
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3.16

trace heater

device designed for the purpose of producing heat on the principle of electrical resistance and
typically composed of one or more metallic conductors or an electrically conductive material
suitably electrically insulated and protected

3.17

working voltage

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

NOTE 1 Transients are disregarded.

NOTE 2 Both open-circuit conditions and normal operating conditions are taken into acc

4 Constructional requirements for all electrical apparatus

4.1 General

apparatus by the supplementary requirements in Clau

4.2 Electrical connections

4.2.1 General

-wiring and for factory wiring and into

permanent types and re-connectable\ / r%ﬂb S for convenience in detailing the

a) be construc 2t th onductors cannot slip out from their intended
location duringutight after insertion;

b) provide a meap g of the connection in service;
c) be such that cqnta without damage to the conductors such that would impair
the ability to fulfil their function, even if multi-stranded conductors are

e) be construsted inN\such a way that the contact they assure is not appreciably impaired by
temperature changes occurring in normal service;

f) except as permitted by the earth continuity test of IEC 60079-0, provide contact pressure
that is not applied through insulating materials;

g) not be specified to accommodate more than one individual conductor in a clamping point
unless specifically designed and assessed for doing so;

h) if intended for stranded conductors, employ a means to protect the conductors and
distribute the contact pressure evenly. The method of applying contact pressure shall be
capable, on installation, of reliably forming the stranded conductor into an effectively solid
shape that does not subsequently change in service. Alternatively, the method of applying
the contact pressure should be such that it is designed to accommodate any settlement of
the strands in service;

i) for screw connections, have a specified torque value;
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j) for screwless connections intended for class 5 and/or class 6 fine-stranded conductors
according to IEC 60228, the fine-stranded wire shall be equipped with a ferrule or the
termination shall have a method to open the clamping mechanism so that the conductors
are not damaged during the installation of the conductor.

NOTE 1 The use of aluminium wire may cause difficulties by compromising critical creepage and clearance

distances when anti-oxidant materials are applied. The connection of aluminium wire to terminals may be
accomplished by the use of suitable bi-metallic connection devices providing a copper connection to the terminal.

NOTE 2 Special precautions against vibration and mechanical shock may be required.
NOTE 3 Special precautions against electrolytic corrosion should be considered.
NOTE 4 Special precautions against corrosion should be considered where ferrous materials are used.

NOTE 5 The limiting temperature of the insulation of terminal blocks and accessories will usually be based on the
limiting temperature of the insulation in accordance with item a) of 4.7.2 but the limiting temperature allocated to
the terminal when used in equipment will also depend on the maximum cable insulation ature rating of the
cable which is to be connected.

4.2.2 Field wiring connections

4.2.2.1 General

Such terminals
locally removed
form of a bare cond

rated current according to the method of the temperature-rise test of IEC 60947-7-1.

NOTE 1 This test relates to the absolute maximum current rating of the terminal when tested without any

enclosure. For practical purposes, when terminals are used in multiple within enclosures, it will be necessary to
establish reduced current ratings according to the particular circumstances. See 5.8, 6.7 and Annex E.

Terminals for connecting conductors of rated cross-section not exceeding 4 mm? (12 AWG)
shall also be suitable for the effective connection of conductors at least two ISO wire sizes
smaller if not otherwise specified in the certificate. See Annex F.

NOTE 2 Subclause 4.2.2.2 is primarily intended to give requirements for terminals as components. When mounted
in equipment any consequent limitations given in this standard apply.
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4.2.2.3 Field wiring connection facilities integral to “e” apparatus or components

Terminals shall meet the requirements of 4.2.2.2, where applicable.

Temperatures for the verification of the thermal stability of materials shall be determined
using a test sample configured to represent the complete apparatus, from a heating
perspective, in accordance with IEC 60079-0.

4.2.2.4 Connections designed to be used with cable lugs and similar devices

Such connections shall be fixed in their mountings.

A means of securing the cable to prevent rotation or movement shall be prowided to avoid
either loosening or compromising creepage and clearance. Altg iye L shall be

These connections are typically tails with crimping or solderi Nt At are intended to

Either a means of fixing the completed connections to a sui ; idn is to be provided or
the completed connectlons are to be provided ably insulating them to the

4.2.31 GeneraQ
Factory connectior’s/Sha fixed’in a specific location or be provided with means of

be conducted:

4.2.3.3 Permanent connections

Permanent connections shall only be made by

a) crimping,
b) brazing,
c) welding,
d) soldering, provided that the conductors are not supported by the soldered connection

alone.
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4.2.3.4 Pluggable connections

These connections are designed to be readily connected or disconnected during assembly,
maintenance, or repair.

NOTE Typical examples are plug-in components, and card edge connectors.
Pluggable connections shall provide the following:

a) each connection shall employ at least two contact arrangements where the effectiveness
of each is substantially independent of the other;

b) each connection or group of connections shall be provided with a mechanical retaining
device, which, excluding internal friction, provides a force resisting separation of at least
30 N. Where a group of individual connections is mechanically linke e separable
component weighs more than 0,25kg or carries more tha S special
consideration shall be given to the security of the connection;

c) for a Iightweight connecting component relying on frictio

of the compone
4.3 Clearances

Clearances betwe e/parts at different potentials shall be as given in Table 1

with a minim \ val connections of 3 mm.
Spacing§_at erminals shall be evaluated with the conductor size that produces the
minimum €

NOTE For requirements for lamps with screw caps, see 5.3.3.1.

Clearances shall be determined as a function of the working voltage. Where the apparatus is
intended for more than one rated voltage or for a range of rated voltage, the value of working
voltage to be used shall be based on the highest value of rated voltage. In determining the
clearances, examples 1 to 11 (inclusive) in Figure 1 illustrate the features to be taken into
account and the appropriate clearances.
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Table 1 — Creepage distances and clearances

Voltage Minimum creepage distance
(see Note 1) mm Minimum clearance
Ur.m.s. a.c. or d.c. Material group mm
v I I Ila
10 (see Note 3) 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6
16 1,6 1,6 1,6 1,6
20 1,6
25 1,7
32 1,8
40 1,9
50 2,1
63 2,1
80 2,2
100 2,4
125 2,5
160 3,2
200 4,0 4,0
250 5,0 5,0
320 6,3 6,0
400 8 6,0
/\ﬁ\ 8,0
12 10
20 25 12
20 25 32 14
2 26 32 18
27 32 20
5 28 32 23
32 36 40 29
40 45 50 36
50 56 63 44
63 71 80 50
80 90 100 60
100 110 125 80
125 140 160 100
NOTE 1 Voltages shown are derived from IEC 60664-1 and are based on the rationalization of supply voltages
given in Table 3b of IEC 60664-1. When determining the required values for creepage and clearance, the voltage
value in the table may be increased by a factor of 1,1 in order to recognize the range of rated voltages in common
use.
NOTE 2 The creepage distance and clearance values shown are based on a maximum supply voltage tolerance of
+10 %.
NOTE 3 At 10 V and below, the value of CTl is not relevant and materials not meeting the requirement for material
group llla may be acceptable.
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NOTE These examples are identical with those given in IEC 60664-1.
Example 1

<X

IEC 1808/01
Rule: Creepage distance and clearance are measured

Condition: Path under consideration includes a parallel-
or converging-sided groove of any depth with a width directly across the groove as shown.

less than X mm.

Example 2
>X

Y

he "line of sight" distance. Creepage

Condition: Path under consideration includes a parallel- s
sided groove of any depth d equal to or more than X mm.  path follows the contour of the groove.

IEC 1810/01
aped ule: Clearance is the "line of sight" distance. Creepage
path follows the contour of the groove but "short circuits"

the bottom of the groove by X mm link.

Condition: Path under cons

groove with a width @r

— IEC 1811/01
Rule: Clearance is the shortest direct air path over the
top of the rib. Creepage path follows the contour of the

Condition: Path under consideration includes a rib.
rib.

— 2

1 clearance 2 creepage distance

Documents

Document Sharing Hub

Full document details: IEC 60079-7 2006


http://www.avadocuments.com/doc/iec-60079-7-2006
http://www.avadocuments.com/doc/iec-60079-7-2006

Condition: Path under

-18 - 60079-7 © |IEC:2006

Example 5
<X <X

IEC 1812/01

uncemented joint with groove less than X mm wide on distance shown.

each side.

Condition: Path under

X mm wide on each side.

Condition: Path
uncemented join

more than X mm\wide.

Condition: Creepage distance through uncemented joint
is less than creepage distance over barrier.

Full document details: IEC 60079-7 2006

consideration
uncemented joint with grooves equal to or more than

Example 6

includes an

—

IEC 1814/01

de less than
side equal to or

Example 8

—_— IEC 1815/01

top of the barrier.

— 2

1 clearance 2 creepage distance

consideration includes an Rule: Creepage and clearance path is the "line of sight"

ludes an Rule: Clearance and creepage paths are as shown.

Rule: Clearance is the shortest direct air path over the
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Example 9
>X

IEC 1817/01

Gap between head of screw and wall of recess too
narrow to be taken into account.

Measurement of creepage distance is from screw to wall
when the distance is equal to X mm.

————— 1 — 2

1 clearance 2 creepage distance
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Example 11

d ,, D
]| C' |

>X >X

IEC 1817/01
Clearance is the distance d + D

Creepage distance is also d + D

C’ conductive part interposed in the insulating path
between the conductors

————— 1 — 2

1 clearance 2 creepage distance

Figure 1 — Determination of creepage distances and ce

4.4 Creepage distances

ing to the comparative

tracking index (CTI) determined in accordance 2. ganic insulating materials,
for example glass and ceramics, do/hok trag efore be subjected to the
determination of the CTI. They are conventi aterial group I.

The grouping given in Table 2 is applied parts without ribs or grooves. If there
are ribs or grooves in acco permissible creepage distances for

working voltages up to 1 1 . he next highest material group, for example
material group | instead q

NOTE 1 The material.g

NOTE 2 Transientltges aré_ignored a
temporary and functiona v have tQ be considered, depending upon the duration and frequency of

\ Ma 'aI&oW Comparative tracking index (CTI)

Q \\ \ 600 < CTI

I 400 < CTl < 600

N Mia 175 < GTI < 400

4.4.2 Creepage distances between bare conductive parts at different potentials shall be as
given in Table 1, with a minimum value for external connections of 3 mm, and shall be
determined as a function of the working voltage specified by the manufacturer of the
apparatus.

NOTE For requirements for lamps with screw caps, see 5.3.3.1.
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4.4.3 In determining the creepage distance, Figure 1 illustrates the features to be taken into
account and the appropriate creepage distance. The value of dimension “X” is 2,5 mm.

The effects of ribs and grooves may be taken into account provided that

a) ribs on the surface are at least 2,5 mm high and of a thickness appropriate to the
mechanical strength of the material with a minimum value of 1,0 mm;

b) grooves on the surface are at least 2,5 mm deep and at least 2,5 mm wide. If the
associated clearance is less than 3 mm, the minimum groove width may be reduced to
1,5 mm.

NOTE 1 Projections above or depressions below the surface are considered as being
irrespective of their geometric form.

NOTE 2 Cemented constructions (see IEC 60079-0) are considered to be solid parts.

ither ribs or grooves,

4.5 Solid electrical insulating materials

4.5.1 The term solid electrical insulating materials describes, the 8 necessarily
the form in which they are initially applied; for example, i i s when cured are
considered as being solid electrical insulating materials-

a) at a temperature up to at least 20 e_maximum femperature attained in rated
service, and at least 80 °C, or

b) for insulated windings (see 4.7.3 apd T, S ernal wiring (see 4.8) and for cables
permanently connected i bo'the maximum temperature attained in
rated service.

4.5.3 Insulating part ¢ - iCs minates, where the original surface is removed

during manufac a i insulating varnish having at least the same

grading according\}d o}t urface. This requirement does not apply to materials

where these actions the grading according to CTI or where the specified

4.6.1 IR € Q shall comply with the requirements of either 4.6.1.1 or 4.6.1.2.

4.6.1.1
of which may be ena

grs shall be covered with at least two layers of insulation, only one layer
el.

4.6.1.2 Enamelled round winding wires shall be in accordance with either:

a) grade 1 of IEC 60317-3, IEC 60317-7, IEC 60317-8, or IEC 60317-13 provided that:

— when tested in accordance with Clause 13 of IEC 60317-3, IEC 60317-7, IEC 60317-8
or |IEC 60317-13 there shall be no failure with the minimum values of breakdown
voltage listed for grade 2; and that

— when tested in accordance with Clause 14 of IEC 60317-3, IEC 60317-7, IEC 60317-8
or IEC 60317-13 there shall be not more than six faults per 30 m of wire irrespective of
diameter; or

b) grade 2 of IEC 60317-3, IEC 60317-7, IEC 60317-8, or IEC 60317-13; or
c) grade 3 of IEC 60317-3, IEC 60317-7, IEC 60317-8, or IEC 60317-13.
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4.6.2 Windings, after having been fastened or wrapped, shall be dried to remove moisture
before impregnation with a suitable impregnating substance. Except as limited by 5.2.5,
dipping, trickling or vacuum impregnation is acceptable. Coating by painting or spraying is not
recognized as impregnation.

The impregnation shall be carried out according to the specific instructions of the
manufacturer of the impregnating substance used and in such a way that the spaces between
the conductors are filled as completely as possible and that good cohesion between the
conductors is achieved.

This does not apply to fully insulated coils and conductors of windings if, prlor to their fitting
into the electrical apparatus, the slot portions and end windings of these ceils_and conductors
have been impregnated, provided with filling material, or otherwise insulated inNan equivalent
manner, and if, after assembly, they are no longer accessible fo 1_insulating
procedures.

If impregnating substances containing solvents are used, i i and drying
processes shall be carried out at least twice.

4.6.3 The minimum nominal conductor dimension
0,25 mm.

NOTE 1 The minimum dimension is the diamet
conductor.

NOTE When RTD’s gre ap
earthed area. @

aterials used. Furthermore, no surface of any part of an electrical
apparatus Trgluchy ace of internal parts to which the potentially explosive atmosphere
might have access shall attain a temperature in excess of the maximum surface temperature
prescribed in IEC 8Q079-0 except for lamps in luminaires for which the requirement is given in
5.3.4.

For electrical machines, determination of the maximum surface temperature may alternatively
be conducted at the worst case test voltage within “zone A” per IEC 60034-1. In this case, the
equipment shall be marked with the symbol “X” in accordance with item i) of 29.2 of
IEC 60079-0 and the specific condition of use shall include the information that the surface
temperature determination was based on operation within Zone A (IEC 60034-1), typically
15 % of rated voltage.

NOTE There are two conditions to be satisfied, either of which may prove to be the limiting feature for a particular
apparatus or part of an apparatus.
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4.7.2 Conductors
The permissible temperature of conductors and other metal parts is further limited by

a) reduction of mechanical strength,
b) unacceptable mechanical stress due to thermal expansion,

c) damage to neighbouring electrical insulating parts.

In determining the temperature of the conductors, both the self-heating of the conductors and
the effect of heating by neighbouring parts shall be taken into account.

4.7.3 Insulated windings

The limiting temperature of insulated windings shall not exceed the
which take account of the thermal endurance of electrical insulati
the electrical apparatus still complies with the requirements of 4.7.1)

| i&s ordifig to IEC 60085
Method of temperature { class age 9to
measurement ) see Note 2)
(see Note 1)
1 ) 120NE) | 130 (B) | 155 (F) | 180 (H)
1 Limiting temperature in rated A\ <> ° J °C °C °C
service: )
Resistance\or 95 10 120 130 155
a) insulated single layer winding thermome
Resistande (™ 90> 105 110 130 155
b) other insulated windings
/\ Thermometer ) 80 95 100 115 135
2 Limiting t ture at AU
- -IMIting temperature at en Resigtance \) 160 175 185 210 235
time t¢ (see Note 3)

m\i‘siit}; only when measurement by change of resistance is not
he“same meaning as in IEC 60034-1 (for example, a bulb
resistance temperature detector (RTD) applied to the points

NOTE 1 Measurery b
possible. In this cqntext

thermometer, or a non-j

material denote
180 (H).

NOTE 3 Ah u%:(” rom the ambient temperature, the temperature rise of the winding in rated service
e

and the insceas ature\during time ¢ .

4.7.4 Winding protection

Windings shall be protected by suitable devices to ensure that the limiting temperature (see
4.7.1, 4.7.2, and 4.7.3) cannot be exceeded in service. Such devices are not required if the
temperature of the windings does not exceed the limiting temperature given for rated service
in 4.7.3 even when the windings are subjected to continuous overload or if the windings
cannot be subjected to overload.

NOTE 1

NOTE 2 Electrical faults in insulated windings are excluded as a service condition. The requirements of 4.6 and
4.7 are intended to reduce the likelihood of such faults.

The protective device (sensor) may be inside and/or outside the electrical apparatus.
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4.8 Wiring internal to apparatus

Wiring which might come into contact with a conductive part shall be either mechanically
protected, secured, or routed to avoid insulation damage.

4.9 Degrees of protection provided by enclosures

4.9.1 The degrees of protection as defined in IEC 60034-5 and IEC 60529 shall be as
prescribed in a) or b), unless otherwise specified in 4.9.2, 4.9.3, or Clause 5.

a) Enclosures containing bare conductive live parts shall provide at least the degree of
protection IP54.

b) Enclosures containing only insulated conductive live parts as in 4.5 s provide at least

the degree of protection IP44.

dependent upon the apparatus grouping as follows.

a) Apparatus group | — compliance with 4.9.1 is required-

When the presence of drain holes or
below the requirements of 4.9.1,

including position and dimensions, sh
descriptive documents accqrding to |

4.9.3 When th
or parts of these, witp

+—holes or ventilation openings,
he manufacturer and included in the

b) all bare live parts ed by the type of protection "i" shall have a separate internal
covey proyigind~at least the degree of protection IP30 when the enclosure of the apparatus
is ope
In addition ernal cover shall have a label per item b) of Table 12 or other wording

that would othe
the apparatus.

vise be required by IEC 60079-0 to be on the cover of the enclosure of

The cover of the enclosure of the apparatus shall have a label per item ¢) of Table 12.

NOTE The purpose of the internal cover, when fitted, is to provide a minimum acceptable degree of protection
against the access to energized non-intrinsically-safe circuits when the enclosure is opened for short periods to
permit live maintenance of intrinsically-safe circuits. The cover is not intended to provide protection from electrical
shock.

4.10 Fasteners

For group | electrical apparatus containing bare live parts, special fasteners according to
IEC 60079-0 shall be used.
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5 Supplementary requirements for specific electrical apparatus

5.1 General
These requirements supplement those of Clause 4 of this standard which are applicable also,

unless otherwise stated, to the specific electrical apparatus considered in 5.2 to 5.9 and also
to the other electrical apparatus considered in 5.10.

5.2 Rotating electrical machines

5.2.1 Degrees of protection provided by machine enclosures

— |IP23 for apparatus group I;
— IP20 for apparatus group Il.

where

D is the rotor diameter, in mm, which in the formula for the minimum radial air gap is subject
to a minimum value of 75 mm and a maximum value of 750 mm;

n is the maximum rated speed in r/min and is subject to a minimum value of 1 000;

r has the value given by the following formula and is subject to a minimum value of 1,0:

core length

= in mm
1,75 x rotor diameter, D

b has the value of 1,0 for machines with rolling bearings or 1,5 for machines with plain
bearings.
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NOTE The minimum radial air gap is not directly proportional to the supply frequency or number of poles as can
be seen from the example of a 2-pole or 4-pole motor with rolling bearings designed for a 50 Hz/60 Hz supply and
having a rotor with a diameter of 60 mm and a core length of 80 mm.

D is then taken as 75, the minimum value;

n as 3 600, the maximum value;

b as1,0;

r =80/(1,75 % 60), i.e. approximately 0,76 and therefore taken as 1,0

when the minimum radial air gap becomes:

015+ 75-50 0‘25+0,75><3600 1,0%10
780 1000

or approximately 0,25 mm.

5.2.4 Machines with cage rotors

5.2.4.1 In addition to the requirements of 5.2.1, 5.2.2 and 5.2.

5.2.4.2 The bars of cage rotors shall fit tightly in the ‘ be~brazed or welded to

the short-circuiting rings unless the bars and rings of’the cagess ufactured as a single
unit.

NOTE The bars and rings of cage rotors are to be are@wductle parts in applying 4.3, 4.4, 4.9
and 5.2.1.

contain an explosive (g at the time of starting. The machine marking shall
include the sym" ¢ 3 With jitem i) of 29.2 of IEC 60079-0, and the specific
conditions of use autlin e certificate shall include details to allow appropriate measures

to be selected.

NOTE 1 pplied include pre-start ventilation or the application of fixed gas
detection inside

NOTE 2 Fo loads or intended to be auto re-started, these tests are only representative
of operatin om torsional resonance of the complete drive train and where out-of-phase re-

starting ca ~hese)special applications need to be carefully coordinated between the manufacturer

Alternatively, where ke starting current of the machine is limited to 300 % of rated current, I,
the assessment of possible air gap sparking is not required. Where the use of reduced voltage
starting is required to reduce the maximum starting current to 300 % of the rated current, Iy,
the machine marking shall include the symbol "X", in accordance with item i) of 29.2 of
IEC 60079-0, and the specific conditions of use shall include that the motor is suitable only for
reduced voltage starting which limits the starting current to 300 % of the rated current.

NOTE 3 The use of a converter to provide the current limitation is generally an acceptable solution. For other
reduced voltage starting methods, the motor and the reduced-voltage starter need to be carefully coordinated.
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Table 4 — Potential air gap sparking risk assessment for cage rotor ignition risk factors

Characteristic Value Factor

Uninsulated bar fabricated rotor cage

Rotor cage construction Open slot cast rotor cage = 200 kW per pole

Open slot cast rotor cage < 200 kW per pole

Closed slot cast rotor cage

Insulated bar rotor cage

2-pole
Number of poles 4- to 8-pole
> 8-pole ya
> 500 kW per pole A
Rated output > 200 kW to 500 kW per pole /\\
< 200 kW per pole Q \
Yes: L <200 mm (see Note 1) /\ \
Radial cooling ducts in rotor Yes: L 2200 mm (see Note 1) \\ \
No
Yes: > 200 kW per pole N\
Rotor or stator skew Yes: < 200 kW per pole ( m )

No r\\// /\
Rot h t Non-complignt tsee Wote'2)~ [ () ./
otor overhang parts Compliant (Si%ilo\m\z\,\ \ \ /

>200 °C
Limiting temperature 135 °C < Tﬁ\ZOO (C\ >

REZSANANATIN

NOTE 1 L is the length of \gkacket of\core. Expeliniental tests have shown that sparking occurs
predominantly in ducts nearthe e

NOTE 2 Rotor overhang [parts”s bedesigned ™o eliminate intermittent contact and to operate within the
temperature classifi¢atien. mplia i i i

e rotor shall not be exceeded, even during starting. The
of 300 °C or the value specified in 4.7.

5.2.4.41 When intended for use with a current-dependent device to protect against
exceeding the limiting temperature, the starting current ratio /p//y and the time ¢g shall be
determined and marked in accordance with 9.1.

The length of time ¢g shall be such that, when the machine is stalled, it can be disconnected
by the current-dependent protective device before time tg has elapsed. In general, this is
possible if the minimum values for g given in Figure 2 as a function of the starting current
ratio I/l are exceeded. Values of time g below the values in Figure 2 are permissible only if
a suitable overload protective device is used for the machine and it is shown to be effective
by test. The devices shall be specified by marking on the machine in accordance with item g)
of 9.1.
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Figure 2 — Minim
in relation to the

he time 7 of motors
ren io Iplly

In no case

— shall the value of
device,

5.2.4.4.2 When
protective devic
starting curre

with winding temperature sensors associated with
the occurrence of non-permissible temperatures, the
determined and marked in accordance with 9.1. Time ¢ is

not required{to be ¢ and marked. Winding temperature sensors associated with
protective i all ke corisidered adequate for the thermal protection of the machine if
the reqtirem are satisfied even when it is stalled. The requirements for
associated protes ces shall be specified by marking on the machine in accordance

with item g) of 3.

In no case shall the value of the starting current ratio /a/Iy be more than 10.

NOTE Larger machines are frequently rotor limited and it is not generally practical to limit the rotor temperature
by the use of stator winding temperature sensors.

5.2.4.5 Converter-fed motors shall be tested and certified for this duty as a unit in
association with converter specifications as detailed in the descriptive documents according
to IEC 60079-0. The test shall be performed with the protective device provided or shall be
evaluated in accordance with 5.2.4.7.

NOTE Additional information on the application of converter-fed motors can be found in IEC 60034-17. Major
concerns include over-temperature, high frequency and overvoltage effects as well as bearing currents. These

effects can be reduced by using low-pass filters to lower the total harmonic distortion of the converter output
waveform.
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5.2.4.6 Information on the thermal protection of cage motors by overload protective devices
is given in Annex C.

5.2.5 Winding requirements

For polyphase windings rated 200 V or higher, supplemental phase insulation (in addition to
varnish) shall be provided between the phases of random windings.

The minimum clearance between a stator winding overhang and the enclosure shall not be
less than 3 mm.

For windings rated <1 000 V, the requirements for coil impregnation sha either those of

4.7.2 or those applying for windings rated >1 000 V.

For windings rated >1 000 V, coils shall be from a form-wou
impregnated (VPI) insulation system or a resin-rich insulation syste

5.2.6 Stator winding terminals

Stator winding terminals shall not exceed the limitir se

current Ip applied for a time period of 7.

4.7) with starting

5.2.7 Stator winding insulation sysfé

If the rated voltage exceeds 1 kV,

| dtosive gas atmosphere at the time of starting.
The machin@ i inyaccordance with IEC 60079-0, shall include

information o

5.2.8.1 Non-rubbing seals and labyrinths

For rolling element bearings the minimum radial or axial clearance between the stationary and
rotating parts of any non-rubbing seal or labyrinth seal shall be not less than 0,05 mm. For
sliding element (sleeve) bearings, this clearance shall be 0,1 mm. The minimum clearance
shall apply for all possible positions of the shaft within the bearings.

NOTE The axial movement in a typical ball bearing is likely to be up to 10 times the radial movement.
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5.2.8.2 Rubbing seals

Rubbing seals shall be either lubricated or made of material having a low coefficient of
friction, for example polytetrafluoroethylene (PTFE). In the former case, the design of the
bearing shall be such that a supply of lubricant to the seal is maintained.

Bearings with covers supplied as an integral part of the bearing by the bearing manufacturer
(that is to say, "sealed for life" bearings) are exempted from this requirement.

Rubbing seals shall be assessed in accordance with 4.7.

NOTE 1 In order that excess temperatures are not generated in service, information on any maintenance required
to ensure continued compliance with the requirements of 5.2.8 should be provided by the manufacturer.

NOTE 2 Rubbing seals which reduce their cross-section when ageing (for exa
considered to meet the requirements when the temperature is assessed to be
condition. Elastic seals which lift off during rotation (for example V rings) arg
requirements.

a potential ignition source arising from a rolling bearing failure.
5.3 Luminaires

NOTE 1 This subclause does not give requirements for sig

a) fluorescent lamps
IEC 60061-1;

b) tubular fluor
shall be made "qf
shall be conne
cathodes;

c) tungsten
IEC 604

5.3.2 Minimum distance between lamp and protective cover

For fluorescent tubes, the distance between the lamp and a protective cover shall be not less

than 5 mm unless the protective cover is an outer tube, in which case the minimum distance is
2 mm.

For other lamps, the distance between the lamp and the protective cover shall be not less
than the value given in Table 5, according to the lamp wattage.
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Table 5 — Minimum distance between lamp and protective cover

Lamp wattage, P Minimum distance
w mm
P <60 3
60 <P <100 5
100< P < 200 10
200 < P < 500 20
500 < P 30

5.3.3 Lampholders and lamp caps
5.3.3.1 Screw lampholders and lamp caps

Screw lampholders together with the appropriate lamp caps sha

60079-1 for
apparatus group | or apparatus group IIC, as approprfa serted and at the

moment of making or breaking of the electrical con

— the electrical contact between the lampholder and/th all be such that on
insertion or removal of the lamp cap, the making or’b i current occurs only in
a separate enclosure complying wi S testrequirements of apparatus

NOTE The threaded part of the 5 S teyfal which is resistant to corrosion under the likely
conditions of service.

At the moment o
threads shall be

clearances i
group | in Table 2.

with"the minimum requirements for creepage distances and
lating material of the lamp cap shall comply with material

e€page distances and clearances for screw lamp caps

\leftage, U Creepage distance and clearance
\Y mm
U<63 2
63 < U< 250 3

NOTE 1 Voltages shown are derived from IEC 60664-1 and are based on the rationalization of supply voltages
given in Table 3b IEC 60664-1. When determining the required values for creepage and clearance, the voltage
value in the table may be increased by a factor of 1,1 in order to recognize the range of rated voltages in
common use.

NOTE 2 The creepage distance and clearance values shown are based on a maximum supply voltage tolerance
of £10 %.

NOTE 3 At 10 V and below, the value of CTIl is not relevant and materials not meeting the requirement for
material group | may be acceptable.
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5.3.3.2 Other lampholders and lamp caps

The enclosure formed by the lampholder and the lamp cap, both when inserted and at the
moment of making or breaking of the electrical contact, shall comply with the test
requirements for non-transmission of an internal ignition of IEC 60079-1 for apparatus group |
or apparatus group IIC, as appropriate.

NOTE Lampholders and lamp caps, which together after mounting comply with one of the standard types of
protection in Clause 1 of IEC 60079-0 are also permitted.

Lampholders for tubular fluorescent lamps shall comply with the dimensional requirements of
data sheet Fa6 of IEC 60061-2 or with G5 or G13 of IEC 60400.

For other lampholders used with lamps having cylindrical caps, the width Qint between
the lampholder and the cap shall, at the moment of making or breakir a be at least
10 mm.

5.3.3.3 Requirements for electrical contact between the lary
The electrical contact to the lamp cap shall be effected:

a) in the case of screw caps

— to the bottom contact of the lamp cap thr
a force of at least 15 N, and

— to the lamp cap through at least
with a total contact force of at lea

b) in the case of cylindrical pin caps| thr h spring elsments having a contact force of at
least 10 N; %
c) in the case of cylindrics g-i here the deS|gn shall not aIIow electrical sparklng

from the respective lampholder, the circuit is
nclosure (complying with IEC 60079-1) in such a
the spring elements on the caps is not less than 7,5

contact force of at [east1€
d) in the case S
interrupted in & gepara

NOTE The force.of the sontatt elements should not be affected significantly by heating and other effects to be
expected during operation.

5.3.4 Surface temperature of lamps

The maximum surface temperature prescribed by IEC 60079-0 may be exceeded when the
highest surface temperature of the lamp inside the luminaire is at least 50 K below the lowest
temperature of ignition inside the luminaire of the potentially explosive atmosphere for which
the luminaire is intended, as determined by tests made under the most unfavourable
conditions of use. This dispensation is only valid for the gas atmospheres indicated on the
certificate, these being those for which the tests have given satisfactory results.

NOTE Measurements on existing luminaires have established that the temperatures at which ignition will occur
inside the luminaires are considerably higher than the ignition temperatures measured in accordance with
IEC 60079-4.
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5.3.5 Temperature of lamp caps

The temperature at the rim of the lamp cap and at the soldering point of the lamp cap shall
not exceed the limiting temperature. The limiting temperature is the lesser of 195 °C or the
value specified in 4.7.

5.3.6 Limiting temperatures

The limiting temperature of ballasts, lampholders and lamps shall not be exceeded even in the
case of ageing lamps. The luminaire shall be subjected to the type test of 6.3.2. The
stabilized temperature of the ballast, lampholder, and the lamp itself shall be less than the
limiting temperature, or a cut-off device shall be used to switch off the power before the
limiting temperature is exceeded.

5.3.7 Luminaires for tubular fluorescent bi-pin lamps

5.3.7.1 General

Luminaires for tubular fluorescent bi-pin lamps shall addjtic
requirements.

5.3.7.2 Maximum ambient temperature

As the limiting temperature~of a lumin m
electronic ballast will exé C ures’ appropriate for temperature classes T5 and

5.3.7.4 Lamphotders
mounted in the luxjnai
e The mechani {fe]pt: e mounting conditions in the luminaire shall take into

account the and the tolerances specified for the lamp in IEC 60061-1,

e The lam ' ¢ with the requirements for G5 or G13 in IEC 60400.
e The ftw i lamp cap shall be connected in parallel, either within the

of each singl
redundancy.

eNpintonnection shall be rated for the whole current of the lamp, to achieve

e The insulating material of the lampholder shall comply with the requirements for non-
metallic materials in IEC 60079-0.

e The electrical contact system for each lamp pin shall be independent of the presence of
the other pin.

e The pins of the lamp shall be supported in a manner that minimizes distortion when they
are subject to contact side pressure.

5.3.7.5 If an enhanced voltage is used to initiate discharge within the lamp (for example from

an electronic starter/ignitor), the peak value of that voltage divided by J2 shall be used to
determine the r.m.s. value used in Table 1. The metal ring of the lamp tube shall be assumed
to be at the electrical potential of pins.
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If a device within the electronic ballast ensures that starting impulses will be stopped after a
maximum time period of 5 s and that a reset is only possible after switching off the supply of

the luminaire, then the factor J2 may be increased to 2,3.

5.3.7.6 The maximum values for torque and/or force at each end of the lamp occurring when
fitting or removing the lamp in the luminaire shall be not more than 50 % of the limit values for
unused lamps that may be applied to the pins of the lamp specified in Table 1 of IEC 61195.

5.3.7.7 The electrical contact between each pin of the lamp and the lampholder shall be
reliable even under corrosion and vibration conditions. The type tests are given in 6.3.3 and
6.3.4.

5.3.7.8 If an isolation switch is provided in accordance with IEC 60072 it shalNde-energize
each lampholder when the protective cover is removed. When sue
provided:

overvoltage category Ill, or the contact clearance in theun al and/or the’supply lines

shall be at least 2,5 mm each for a maximum supply v \s V {d.c. or r.m.s.) to

c) the switch and its operation shall ¢ > eadiy defeated without the use
of a tool;

protected by a guard, or

b) if not exceeding 5 000 mm? in area, protected by a protruding rim with a minimum height
of 2 mm, or

c) if exceeding 5 000 mm? in area, able to withstand the mechanical test requirements
specified for guards and fan hoods in IEC 60079-0.

Switching devices in the lamp circuit which produce sparks or arcs in normal service,
including devices such as reed switches where the sparks or arcs are produced in
hermetically sealed enclosures, shall either be mechanically or electrically interlocked to
prevent contact separation within the hazardous area or they shall be protected by one of the
standard types of protection listed in IEC 60079-0.
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5.5 Measuring instruments and instrument transformers
5.5.1 Measuring instruments and instrument transformers shall be able to withstand

continuously 1,2 times their rated current and/or their rated voltage, as appropriate, without
exceeding the limiting temperatures according to 4.7.

5.5.2 Current transformers and the current-carrying parts of measuring instruments
(excluding voltage circuits) shall be able to withstand thermal and dynamic stresses resulting
from currents equal to at least the values stated in Table 7 for the periods as indicated in 6.4
with no reduction in their level of security against explosions.

Table 7 — Resistance to the effect of short-circuit curr?{s\
Current transformer and current-carryipg part
Current of measuring instruments/\ R
Ith > 1,1 x Igc (see 3.10 and Note'R) >
Idyn > 1,25 x 2,5 Ig¢ (see Notés 1 an
NOTE 1 2,5 Ig¢ is the maximum peak value of the short-gircuit ctyre N
NOTE 2 Factors 1,1 and 1,25 are safety factors. It f t thesym.s, v of the
permissible short-circuit current in service may not gxceed Ith/1,N\and its peak value

may not exceed Iqyn/1,25. m

5.5.3 The temperature attained during < rrext equal to the rated short-time
thermal current Iy, shall not exceed the Timiti smperxature specified in 4.7 and in no case
shall it exceed 200 °C.

5.5.4 Where the curren

NOTE If current ers are fitted under open-circuit secondary conditions, they may be capable of
producing voltages whish are significantly in excess of the voltage rating of the terminals employed in the current
transformer circuit. Dependent upon the circumstances of a particular installation, it may be appropriate to take
precautions to ensure that dangerous open-circuit voltages cannot occur. For apparatus having current
transformers connected to matching transformers in the switchgear (for example a differential protection system),
consideration should be given to the effect at the apparatus of any possible disconnection of either set of
transformers.

5.6 Transformers other than instrument transformers

Transformers other than instrument transformers for which the requirements are given in 5.5
shall be tested in accordance with 6.5.
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5.7 Batteries
5.7.1 Secondary batteries with capacity greater than 25 Ah
5.7.1.1 General

Secondary batteries shall be of the lead-acid, nickel-iron or nickel-cadmium type and shall
comply with the requirements of this standard. The test methods are given in 6.6.

NOTE Compliance with these requirements does not ensure safety during charging. The latter should therefore
take place outside the hazardous area, unless other safety measures are applied.

5.7.1.2 Battery containers

All internal surfaces of the battery containers and of the covers, whg

mMof metaljc material,

missible way. The height of the
of the cells. The method indicated in

The creepage distanc of adjadent cells and between these poles and the
battery container shalllbg 9 hrere“nominal voltages between adjacent cells of
the battery exceed 24 sfances shall be increased by at least 1 mm for
each 2 Vin exc%}f <

The cells sh S ilthto the battery containers in such a way that there is no significant
displacement in~servise. The materials of terminal mountings and other built-in items (for
example, packing awd insulating barriers) shall be insulating, non-porous, resistant to the
action of the electrolyte and not easily ignitable.

The extraction of liquid which may have entered battery containers without drain holes shall
be possible without the removal of the cells.

Battery containers shall be provided with sufficient ventilation openings. Contrary to 4.9,
degree of protection IP23 according to IEC 60529 is sufficient for battery containers.
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NOTE The protection against access to hazardous parts and against solid foreign objects and the protection
against ingress of water, contrary to IEC 60529, may be assessed on the basis of the technical documentation. If a
practical test on IPX3 according to IEC 60529 is carried out and if water enters the battery container, then the
insulation resistance test as described in 6.6.2 may be used to judge a harmful amount.

The ventilation openings shall provide sufficient ventilation such that the hydrogen
concentration in the battery container during the type test of 6.6.4 does not exceed 2 % by
volume.

Plugs and sockets shall comply with the requirements of IEC 60079-0. This does not apply to
plugs and sockets which can only be separated with the use of a tool and which bear a
warning label per item d) of Table 12:

unambiguous manner.

Any other electrical apparatus affixed to or incorporated in
with the requirements for the appropriate type of protection

5.7.1.3 Cells

The cell lids shall be sealed to the cell containg
and leakage of the electrolyte. Readily’ighi

A seal shall be pravidg

of the electrolyte.

d between each terminal pole and the lid of the cell to prevent leakage

New batteries, fully charged and ready for service, shall have an insulation resistance of at
least 1 MQ between the live parts and the battery container.

NOTE Batteries in service should have an insulation resistance of at least 50 Q per volt of nominal voltage with a
minimum value of 1 000 Q.

5.7.1.4 Connections
The intercell connectors between adjacent cells which can move relative to one another shall

be non-rigid. When non-rigid intercell connections are used, each end of the connection
shall be

Documents

Document Sharing Hub

Full document details: IEC 60079-7 2006


http://www.avadocuments.com/doc/iec-60079-7-2006
http://www.avadocuments.com/doc/iec-60079-7-2006

- 38 - 60079-7 © |IEC:2006

a) welded or soldered into the terminal post, or
b) crimped into a copper sleeve cast into the terminal post, or

c) crimped into a copper termination screwed by a threaded fastening to an insert cast into
the cell terminal post. The insert may be copper or other materials if the mechanical and
thermal/electrical properties of the connection are found acceptable by the torque test of
IEC 60079-0, and by satisfying the requirements of this subclause. The threaded joints
shall be prevented from loosening.

In cases b) and c) the intercell connector shall be copper.

NOTE Although the word ""copper" is used in c) above, copper alloyed with a small amount of another metal (for
example chromium or beryllium) is acceptable where it is necessary to improve the mechanical properties of the
connection (for example to prevent stripping of screw threads in the copper insert). Where_s alloys are used, it
ase in electrical

The connectors shall be able to carry the current required for the quty ing the
limiting temperature (see 4.5.2, 4.7.1, and 4.7.2). Where the duty ed, the
battery shall be assessed at the discharge rate used by the battery determine
the battery capacity. Where double connectors are used sonnector shall be

NOTE These requirements \ i as part of miner’s caplights, which are dealt with in
IEC 62013-1.

, care shall be taken to ensure that any pressure
vent size shall be sufficiently large to prevent
psulated assembly at the most onerous predictable
um of one vent for each cell is required.

dangerous pres
release rate fro

NOTE 1 For the purpose
with IEC 60079-18.

NOTE 2 The physical characteristic of vents will depend upon the type and capacity of the battery arrangements.
The effects of ageing on battery capacity and therefore on the rate of gas evolution from the battery must also be
considered.

of this standard, the terms “encapsulate and “encapsulation do not imply conformity

When evaluating battery control arrangements with respect to the potential evolution of gas
the full range of operating temperatures, internal resistance and voltage capability shall be
considered. It shall be assumed that batteries can become unbalanced but cells with
negligible resistance or voltage capability need not be taken into account.

The external surface temperature of the cell or battery shall not exceed the value specified by
the cell or battery manufacturer, or 80° C, whichever is the lower.
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The electrical connections between cells and to batteries shall comply with 4.2 and shall be of
a type recommended by the manufacturer of the cell or battery.

The following clearance and creepage distances shall apply between the cell poles.

— For an inherently safe single cell, that is where the short-circuit current and maximum
surface temperature are limited to a suitable value by its internal resistance, the clearance
and creepage distances between the cell poles may be ignored.

— For a single cell, with a maximum open-circuit voltage of 2 V or less, not forming part of a
battery, the clearance and creepage distances between the cell poles shall be not less
than 0,5 mm.

— For batteries where the battery voltage does not exceed 10 V, and“botk_the cells and

pack.

to safeguard against incorrect connectio
charger. Suitable precautions include po
to indicate correct assembly. Provisic
circuit.

sealed gas-tight gells a
enclosed in a separa

causing contaminatig

be enhanced to atleast

Batteries and\their 2
place bya puxpQse

ssocjated gafety devices shall be securely mounted, for example held in
designed clip or bracket.

There shall be hq_relative movement between the battery and the associated safety device or
devices such as would impair conformity with the requirements of the type protection
concerned.

NOTE Conformity with 5.7.2 should be checked before and after the relevant mechanical impact/drop test
specified in IEC 60079-0.

Electrical connectors involving heating of the cell (or battery) after manufacture shall not be
used except where this is permitted by the cell (or battery) manufacturer.
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5.7.3 Release of flammable gas

Cells and batteries are considered to be potential sources of release of flammable gas, and
the assumption is made that this may be electrolytic gas, i.e. hydrogen and oxygen in the
appropriate proportion resulting from electrolysis. The risk of gas release from cells which are
used within limits specified by the cell manufacturer, as well as by the following requirements,
is deemed acceptable.

Depending on the different characteristics of the electrochemical systems and the design of
cells and batteries, different precautions shall be observed. For this reason, cells and
batteries are classified according to the risk of gas, as follows.

a) Cells and batteries which can release gas under normal operating conditions. These types

b) Cells and batteries which do not release gas under normal opgkati diti . These
types of cells and batteries comprise sealed gas-tight cells.

5.7.4 Charging of cells

For the charging of cells of i e ga
maximum concentration ¢ : 1\ the batte

while continuously mea
apparatus specified as

Charging is onIy@f 3 ! ¢ Faty Yimits specified by the manufacturer.

transportation i or into hazardous areas while charging. If the charger is

part of the & ) s not comply with one of the types of protection listed in
IEC 60079 it will need\to be.de-energized and protected from reverse current caused by the
cell or Batte hall be specified after which the temperature is below the limit

temperature S\ time™~has to be reached before the apparatus with the charger may be
azardous area.

Where there is another voltage source in the same enclosure, the battery and its associated
circuits shall be protected against charging by other than the circuit specifically designed to
do so. For example, this may be achieved by separating the battery and its associated circuits
from all other voltage source(s) inside the enclosure using the creepage and clearance
distances specified in Table 1 for the highest voltage encountered.
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5.7.5 Discharge of cells

Where a load current drawn from the battery can cause such damage to the battery as to
affect the increased safety properties, the load or safety device shall be specified by the
apparatus manufacturer. Where the increased safety properties are not affected, the load
need not be specified or safety device provided.

For sealed gas-tight cells, protection against deep discharge and individual cell polarity
reversal shall be provided.

Where more than three sealed (gas-tight) cells are connected in series, precautions shall be
made against reverse polarity charging of the cells.

NOTE 1 The actual capacity of cells may fade during their working life. If this occurs,
force cells of lower capacity into reverse polarity.

¢ells of higher capacity may

theNappdratus manufacturer or by the
le 1,7 x rating of the fuse, or at short-

or “i” apparatus and/or components

5.7.7 Disconnection\and transportation

If the battery has to be disconnected from its associated equipment in the hazardous area
then it shall be capable of being isolated safely.

Unless the live parts are protected to at least IP30, the cells and batteries shall be marked as
shown in item e) of Table 12 to warn that they must not be taken though the hazardous area.
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5.8 General purpose connection and junction boxes

General purpose connection and junction boxes shall be allocated a rating determined by the
method in 6.7 to ensure that the limiting temperature of 4.7 is not exceeded in service.

The rating (see Annex E) shall be expressed as either

a) the rated maximum dissipated power, or
b) the set of values comprising, for each terminal size, the permissible number and size of
conductor and the maximum current.

Information on the use of the rating in determining safe combinations of terminals and
conductor for particular values of current is given in Annex E.

5.9 Resistance heaters (other than trace heaters)

5.9.1 This subclause specifies supplementary requirements heating
devices and reS|stance heatmg units (other than trace heater ad It does not

NOTE 1 The requirements for trace heaters are given in IEC 62086-4

NOTE 2 Additional measures of safety for increased safe
mandated temperature limit device, sealed cop

system.

with 6.8.6 shallnot exceed the manufacturer's declared value by more than 10 % at any time
after the first 10 s~af energization.

5.9.6 The manufacturer shall specify an electrical protective device for use with each
resistance heating device or unit. Unless the resistance heating device or unit is intended to
be mechanically protected by the manner in which it is incorporated in an electrical apparatus,
(for example an anti-condensation heater in an electric motor), the protective device shall
comply with the requirements in Annex D.

5.9.7 When an electrically conductive covering ensures the function of the protective device
foreseen in 5.9.6, it shall extend over the whole of the surface of the insulating sheath and
consist of an evenly distributed conductive layer with a coverage of at least 70 % of the
insulating surface. The electrical resistance of the conductive covering shall be sufficient to
ensure operation of the protective device foreseen in 5.9.6.
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5.9.8 The electrical insulation shall ensure that the heating resistors cannot be in contact
with the potentially explosive atmosphere, unless the surface temperature is below the limiting
temperature.

NOTE Beaded insulation for instance would not satisfy this requirement.

5.9.9 The cross-section of the conductors for connections to the resistance heating device
shall be at least 1 mm2 for mechanical reasons.

5.9.10 For the determination of the temperature class of a resistance heating device, any
additional thermal insulation intended to be installed shall not normally be considered as
excluding access of the potentially explosive atmosphere.

5.9.11 The resistance heating device or unit shall be prevented from &%
temperature when energized.

g the limiting

This shall be ensured by one of the following means:

a) a stabilized design using the temperature self-limiting™cha i e resistance
heating device;

b) a stabilized design of a heating system (under spg

c) a safety device according to 5.9.12 which, mined” surface temperature,
isolates all live parts of the resistapce heati

— the temperature of jts roundingss ga id, workpiece;
— the heat ftr er Ncharagteristic
surroundings:

The necessary dat
descriptive docu

een the resistance heating device and its

— by sensing the sufrounding temperature and one or more other parameters; or
— by sensing two or more parameters other than the temperature.

NOTE 1 Examples of such parameters include: level, flow, current and power consumption.

Where special conditions for safe use are necessary, appropriate instructions shall be given
(see also item i) of 29.2 of IEC 60079-0). For example, when the resistance heating unit is
supplied with an incomplete safety device, all the data for handling the signal (such as the
compatibility between the transmitter and the receiver, etc.) shall be indicated in the
descriptive documents.
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The safety device shall de-energize the resistance heating device or unit either directly or
indirectly. A reset shall only be possible by hand after the previously defined process
conditions have returned, except when the information from the safety device is continuously
monitored. In the event of failure of the sensor, the heating device shall be de-energized
before the limiting temperature is reached. Resetting or replacement of a manually re-armed
safety device shall be possible only with the aid of a tool.

The adjustment of the protective devices shall be locked and sealed and shall not be capable
of being subsequently altered when in service.

NOTE 2 Thermal fuses should be replaced only by parts specified by the manufacturer.

The safety device shall operate under abnormal conditions and shall headditional to and
functionally independent of any regulating device which may be nece

reasons under the normal conditions.

5.10 Other electrical apparatus

in 5.2 to 5.9 shall

Electrical apparatus or design variants that are ng
i e principles of the

comply with the constructional requirements
supplementary requirements in Clause 5

ype tests of IEC 60079-0 which are applicable also,
dtection increased safety "e"

a) either as given in a specific product standard for the individual items of electrical
apparatus or, if W0 such test requirement exists,

b) at the test voltage according to 1), 2) or 3) below, and maintained for at least 1 min
without dielectric breakdown occurring.

1) For electrical apparatus with rated voltages not exceeding 90 V peak or in which
working voltages not exceeding 90 V peak are present: 500 V r.m.s. +(5) %.

2) For resistance heating devices and resistance heating units to which additional
requirements of 5.9 apply: (1 000 + 2Up) V r.m.s. +g %, where U, is the rated voltage.
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3) For other apparatus and Ex Components, where working voltages in excess of 90 V
peak are present: (1 000 + 2U) V r.m.s. +g % or 1500 V r.m.s. +(5) %, whichever is
greater, where U is the working voltage.

DC test voltages are permitted as an alternative to the specified a.c. test voltage and shall be

170 % of the specified a.c. r.m.s. test voltage for insulated windings, or 140 % of the specified
a.c. r.m.s. test voltage for situations where air or creepage distance is the insulating medium.

For apparatus or Ex Components with galvanically isolated parts, the test shall be applied
separately, at the appropriate voltage, to each part.

6.2 Rotating electrical machines

impregnation and canductive parts such as the stator core. All exposed conductive parts shall
be earthed.

6.2.3.1.2 Typical stator connection cables arrangements shall be tested either on one
complete stator or in a representative model. Particular care shall be taken with the spacing
of the cables, both from each other and from adjacent conductive parts. All such exposed
conductive parts shall be earthed.

6.2.3.1.3 Insulation systems and connection cables shall be tested in an explosive test
mixture as shown in Table 8 with a sinusoidal voltage of at least 1,5 times the rated r.m.s. line
voltage for at least 3 min. The maximum rate of voltage rise shall be 0,5 kV/s. The voltage
shall be applied between one phase and earth with the other phases earthed.
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No ignition of the explosive test mixture shall occur.

Table 8 — Explosion test mixtures

Apparatus group Test mixture in air
viv
Ic (21 £ 5) % hydrogen
1B (7,8 £ 1) % ethylene
A (5,25 £ 0,5) % propane

6.2.3.1.4 Insulation systems and connecting cables shall be tested i 1_explosive test

0,5 us, and with a time to half value which is at least 20 ps.
phase-to-phase and separately phase-to-earth.

NOTE 1 This is a non-standard waveform but it is believed that it i 3 S short a r|se tlme as can
practically be achieved to initiate discharge with a sufficient leng )

NOTE 2 This test is representative of wye (star) connected with m|dp0|nt earthed or delta
connected motors with the virtual midpoint neg earth, ¢ Iy cornections would need to be the
subject of discussions between the manufactuger and thg use rming abfe insulation system tests

representatlve of a f|n sk \ i the stator core and windings, and the rotor

core and cage. Thij . ing rings, rings under the end rings and balance
discs, where ap'

No ignition of the explosive test mixture shall occur.

6.2.3.2.4 During the tests, the terminal voltage shall not fall below 90 % of the rated voltage.
The concentration of the explosive test mixture shall be confirmed after each test.
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6.3 Luminaires designed for mains supply
6.3.1 Mechanical tests for screw lampholders other than E10

For type E14, E27 and E40 lampholders, a test lamp cap in accordance with the dimensions
specified in IEC 60238 shall be fully inserted into the lampholder, applying an insertion torque
as prescribed in Table 9. For type E13, E26, and E39 lampholders, an equivalent test shall be
performed based on the dimensional requirements of IEC 60238, modified for differences
between related lamp caps given in IEC 60061-2.

The test lamp cap shall then be partly withdrawn by rotating through at least 15° and the
torque then required to remove the cap shall be not less than the minimum removal torque
prescribed in Table 9.

Table 9 — Insertion torque and minimum remov

ANENN
L : Insertion torque NKW al\to/rque
amp cap size
Nm m
~X
0,3

E14 / E13 1,0£0,1 :
E27 / E26 1,5+0,1 0,5
E40 / E39 3,010,1//—\\ 1,0
bular Iu@s ent lamps

6.3.2 Abnormal operation of luming

6.3.2.1 Rectification test

With the diode
temperatures h
exceeded.

NOTE It may be negess

The luminaire is supplied at a voltage of 110 % of its rated voltage and lamps are removed as
necessary to cover all possible combinations and, when temperatures have stabilized, the
limiting temperature given in 1 b) of Table 3 shall not be exceeded.

6.3.2.3 Power dissipation of cathodes of lamps supplied by electronic ballasts
The asymmetric pulse test and the asymmetric power dissipation test according to Annex H

shall be conducted. For T8, T10, and T12 lamps, the maximum cathode power observed
during the tests shall not exceed 10 W.
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The values for the maximum cathode power of size T4 (12 mm) and TS (16 mm) lamps in
increased safety luminaires is under consideration.

NOTE The limits for the power dissipation in cathodes of lamps supplied by electronic ballasts limits were derived
from experimental data on luminaires operated in an ambient temperature of 60 °C and with a temperature class of
T4.

6.3.3 Sulphur dioxide test for the connection of bi-pin lamp caps to lampholders

The connections shall be tested according to IEC 60068-2-42 for a period of 21 days with the
contacts fully assembled.

After the test, the contact resistance shall not have increased by more than 50 % of the initial
value.

Representative lamp cap pins shall be made of brass with a mipi

requirements given in IEC 60400.

6.3.4 Vibration test for luminaires with bi-pin lamps

After the expos
Furthermore, current s
as shown in Figure, 8
be repeated with
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