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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -

Part 15: Type of protection "n"

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide orgamzatlon for standardlzatlon comprising

(ISO) in accordance with conditions determined” [ gree the two

2) - i ; & Bible, an
i i ini j i P mitteke Eentation

3) iong ifte g 2 i in[the form
S & National

4) i i ifi , IBC Nati rnational
S 3 fds. Any
e clearly

5) i ibl¢ for any

6) ion i sibility\ b i i P subject

International St F 3 ee 31:
Electridal appara

This s iti S i iti i i chnical
report
Standa

The tex

Report on voting

31/346/FDIS 31/353/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 3.

The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

* reconfirmed;

e withdrawn;

« replaced by a revised edition, or

*« amended.

A bilingual version of this publication may be issued at a later date.
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -

Part 15: Type of protection "n"

1 Scope

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

Group |l elecirical apparatus with type of protection "n" intended for use in explosive gas
atmospheres.

This sfandard is applicable to non-sparking electrical apparatys > ectrical
apparajus with parts or circuits producing arcs or sparks or having ich, if not
protected in one of the ways specified in this standard, collc 1gniting a
surrounding explosive gas atmosphere.

s been
mplying

A non-jncendive component is limited in use to the pa
shown fo be non-ignition capable and, therefore, ca
with thig standard.

Compli irements
of any
This sfandard supplements, and may| en S i normal

industrfal applications.

NOTE This standard makes se ral specifi eren -0. 1t i with type
of prote¢tion "n" should cors v i v eved by
compliarnjice with this standa 60079-0

and any

2 Nc
The fo ) ative is text,
constitdite isi i At dments

to, or ements
based 8 £ ing the
most rg¢cent editions of the normative documents indicated below. For undated referenges, the
latest gdition of thewnofmative document referred to applies. Members of ISO and IEC maintain

registers ©f currently valid standards.

IEC 60034 (all parts), Rotating electrical machines
IEC 60034-1:1996, Rotating electrical machines — Part 1: Rating and performance 1

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

IEC 60050-411, International Electrotechnical Vocabulary — Chapter 411: Rotating machinery

1 A consolidated edition 10.2 exists (1999) that includes IEC 60034-1 (1996), its amendment 1 (1997) and its
amendment 2 (1999).
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IEC 60050(426), International Electrotechnical Vocabulary — Chapter 426: Electrical apparatus
for explosive atmospheres

IEC 60050(486), International Electrotechnical Vocabulary — Chapter 486: Secondary cells and
batteries

IEC 60060 (all parts), High-voltage test techniques

IEC 60061

interchangeability and safety

IEC 60f

IEC 60
require

IEC 60
appara

IEC 60
IEC 60

IEC 60
insulati

IEC 60

IEC 60
insulati
results

IEC 60
insulati

IEC 60

IEC 60
unskille

IEC 60

112, Method for determining th
ng materials under moist conditio

ng materialf -
4

100,/Lampholders for tubular fluorescent lamps and starter holders

(all parts), Lamp caps and holders together with gauges for the control of

ock

5eneral

ectrical

fety "i"

bf solid

ectrical
of test

ectrical

use by

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60598-1:1996, Luminaires — Part 1: General requirements and tests

IEC 60598-2 (all parts), Luminaires — Part 2: Particular requirements

IEC 60662:1992, High-pressure sodium vapour lamps

3 Fourt

4 Fifth

5 A consolidated edition 7.1 exists (2000) that includes IEC 60238 (1998) and its amendment 1 (1999).

A consolidated edition 3.1 exists (2000) that includes IEC 60079-0 (1998) and its amendment 1 (2000).

h edition in preparation.

edition in preparation.
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Principles, requirements and tests 6

IEC 60920, Ballasts for tubular fluorescent lamps — General and safety requirements

Insulation coordination for equipment within low-voltage systems — Part 1:

IEC 60922, Auxiliaries for lamps — Ballasts for discharge lamps (excluding tubular fluorescent
lamps) — General and safety requirements

IEC 60924, D.C. supplied electronic ballasts for tubular fluorescent lamps — General and safety
requirements

IEC 60!
and safety requ1rements 7

IEC 60927, 1996, Auxiliaries for lamps — Starting devices (oth
Performance requirements 8

IEC 60928: 1995, Auxiliaries for lamps — A.C. supplie
fluoresgent lamps — General and safety requirements 9

IEC 60998-2-4, 1991, Connecting devices for low- irCuli ousehold and
purposes — Part 2-4: Particular requirements for { S

IEC 61048, Capacitors for use in tub fud ent) and other discharge lamp cif
Generdl and safety requirements 10

IEC 61
Perforn

IEC 61

3

For the

foll

Dgfi

owir

NOTE Defini

in IEC 6
definition

3.1

cable sealing box
auxiliary enclosure provided specifically for the purpose of sealing the insulation of a cable (for
example, oil insulated cable) where it is connected to an apparatus. The enclosure may also
provide for the connection of separate cable tails to the cable

allasts for

General

ers) —

tubular

similar

cuits —

incuits —

as the

efinitions
hich time

A consolidated edition 1.1 exists (2000) that includes IEC 60664 (1992) and its amendment 1 (2000).

) )
A consolidated edition 2.1 exists (2000) that includes IEC 60926 (1995) and its amendment 1 (1999).
) )-
)

A consolidated edition 2.1 exists (2000) that includes IEC 60927 (1996) and its amendment 1 (1999

A consolidated edition 2.1 exists (1999) that includes IEC 60928 (1995) and its amendment 1 (1999).

A consolidated edition 1.2 exists (1999) that includes IEC 61048 (1991), its amendment 1 (1995) and its

amendment 2 (1999).
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3.2

(electrochemical) cell or battery
electrochemical system capable of storing in chemical form the electric energy received and
which can give it back by reconversion

[IEV 486-01-01]

3.21

secondary cell
assembly of electrodes and electrolyte which constitutes the basic unit of a secondary battery

[IEV 486-01-02]

NOTE 1

A cell consists substantially of positive and negative plates and separators, of the items needed for

assembl

NOTE 2
purposes

3.2.2
secong

[IEV 48

3.2.3

container (of a cell)

contain
the ele

[IEV 48

3.24
(batter,
enclosy

NOTE

3.2.5
battery
quantit
specifig
NOTE
expresssg

[IEV 48§

ng and connecting (plate lugs, group bars, terminal posts), of the cell container, a

A sketch illustrating various parts of a cell is given in figure 1. This sketc
only and is not intended to imply any requirements or preference for a parti

ary battery

6-01-03]

er for the plate pack and electrofyte of
Ctrolyte

6-02-20]

y) container

re to contain the bafte

arge, which a fully charged battery can deliver

is the coulomb (1 C = 1 As) but in practice, battery capacity i

3.2.6

h

scriptive
ion.

under

5 usually

[IEV 486-02-15]

3.2.7

intercell connector
conductor of electricity used for carrying current between cells

[IEV 486-02-31]

3.3

clearance
shortest distance in air between two conductive parts

(IEC 60664-1)
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3.4

continuous operating temperature (COT)

maximum temperature which ensures the stability and integrity of the material for the expected
life of the apparatus, or part, in its intended application

3.5

creepage distance

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

3.6

duty cycle
repetitive variation of load in which the cycle time is too short for thernfal e
attained in the first cycle

[IEV 41[1-51-07]

ilibriu to be

3.7
encapsulated device

device, mersed
inan e here
NOTE f sealed
device. hce with
IEC 60079-18.

3.8

enclospd-break device

device 5 and an
internal explosion of the fla i ay enter it without suffering damage
and without communicating the,i e external flammable gas or vapopr

3.9

energy] limitatio

concepft applica i no Spark or any thermal effect produced in the test
conditions prescribe ¢ ble gas
or vapg

3.91

energyl-li

electric to the

concep

3.9.2
associpted energy-limited 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. Associated energy-limited apparatus may be either:

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

b) electrical apparatus which has an alternative type of protection listed in IEC 60079-0 for use
in the appropriate explosive gas atmosphere;

c) electrical apparatus not so protected and which therefore shall not be used within an
explosive gas atmosphere, for example, a recorder which is not of itself in an explosive gas
atmosphere but is connected to a thermocouple situated within an explosive gas
atmosphere where only the recorder input circuit is energy-limited
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3.9.3

self protected energy-limited apparatus

apparatus which contains energy-limited sparking contacts, the circuits (including, energy-
limiting components and devices) supplying energy-limited power to these contacts, as well as
the non-energy limited source of supply to the circuit

3.10

Ex component "

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

3.1
hand-held apparatus
portable apparatus intended to be supported by one hand during nor

3.12

hermetfically-sealed device

device which is so constructed that the external atmosphere oRE cess to thelinterior
and in [which the seal is made by fusion, for example S ! g, weldingl or the

fusion ¢f glass to metal

3.13
maximum external capacitance, C,
maximyim capacitance in an energy-lii
facilitiep of the apparatus

connected to the connection

3.14
maxim
maximyim value of inguctanceNin _an energ gd circuit that can be connected|to the
connec S

3.15
maxim
maximyim curren a that can be safely applied in normal operation| to the

connecti d apparatus

3.16

maxim

maximi@im pe ’be safely dissipated in normal operation within an energyflimited

appara

3.17
maximum input voltage, U;
maximum voltage (peak a.c. or d.c.) that can be safely applied in normal operation to the

connection facilities of an energy-limited apparatus

3.18

maximum internal capacitance, C;

total equivalent internal capacitance of the apparatus containing energy-limited circuits which is
considered as appearing across the connection facilities of the apparatus in normal operation

3.19

maximum internal inductance, L;

total equivalent internal inductance of the apparatus containing energy-limited circuits which is
considered as appearing at the connection facilities of the apparatus in normal operation
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3.20

maximum output current (/)

maximum current (peak a.c. or d.c.) that can be taken in normal operation, including short
circuit at the terminals, from the connection facilities of an apparatus connected to an energy-
limited circuit

3.21

maximum output power, P,

maximum power that can be taken in normal operation from the connection facilities of an
apparatus connected to an energy-limited circuit

3.22
maximum output voltage, U,

maximym voltage (peak a.c. or d.c.) that can appear in normal operatio
conditions, at the connection facilities of an apparatus connected to a

includingsegpen circuit
i ifcuit

3.23
maximpm r.m.s. a.c. or d.c. voltage, U,,

maximym voltage that can be applied to the non-en
associgted energy-limited apparatus without invalidating

ilities of

3.24
non-incendive component
components having contacts for maki
which the contactmg mechamsm is
causing i

NOTE
atmosphgre or contain an explosign.

it but in
able of

ive gas

3.25
non-sparking device

device [constructed\{o
ignition| hazard @o

compoments with the

ating an
rtion of

3.26

norma
operati
and usegg

NOTE 1
operatiof

ification

example
of a motewon a duty cycle.

NOTE 2 | Variation of the/supply voltage within stated limits and any other operational tolerance is part ¢f normal
operation.

3.27

n-pressurization

technique of applying a protective gas to an enclosure in order to prevent the formation of an
explosive atmosphere inside the enclosure by maintaining an overpressure against the
surrounding atmosphere

NOTE n-pressurization is based on a limited range of techniques selected from those given in IEC 60079-2 which

specifies different methods of applying purge and pressurization techniques. It does not apply to circumstances
where there is an internal source of release.

3.28
portable apparatus
apparatus intended to be carried by hand


https://iecnorm.com/api/?name=51b6d158fbcce86cc4c3b33372333969

60079-15 O IEC:2001(E) - 15—

3.29

restricted-breathing enclosure
enclosure that is designed to restrict the entry of gases, vapours and mists

3.30
sealed

device

device which is so constructed that it cannot be opened during normal service and is sealed
effectively to prevent entry of an external atmosphere

3.31
sealed
cell or

gas-tight cell or battery

anry which remains closed and does not release either gas Qr liouid when o

perated

within t

NOTE
pressure
its origin

3.32

sealed
cell or
allows
battery

3.33

separation

shorteg

3.34
stoppi
device
sealing

3.35

type of
type of
specifie
atmosp
NOTE 1
ignition i
NOTE 2

3.36
IIUII Sy

he limits of charge or temperature specified by the manufacturer

buch cells and batteries may be equipped with a safety device to preve
The cell or battery does not require addition to the electrolyte and is desig
bl sealed state.

valve regulated cell or battery
battery which is closed under normal conditions b iCH an arfangemen
the escape of gas if the internal pressure ex }
cannot normally receive an addition to the el

t distance through solid insulatin

ng box
to prevent the flow
facilities

protection
protection App apparatus such that, in normal operation and in
d abnor not capable of igniting a surrounding explosi

internal
its life in

[t which

value. The| cell or

oviding

certain
ve gas

epts of this standard are intended to ensure that a fault capable of causing

An exampi&(ofa specified abnormal condition is a luminaire with failed lamp.

mbot "

symbol

used (usually as a sutTiX 10 a certificate reference) to denote an EX component

NOTE The symbols "X" and "U" should not be used together.

3.37
workin

g voltage

highest r.m.s. value of the a.c. or d.c. voltage which may occur (locally) across any insulation
at rated supply volts, transients being disregarded, in open circuit conditions or under normal
operating conditions

3.38

"X" symbol "
symbol used (usually as a suffix to a certificate reference) to denote special conditions for safe

use
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ments or

NOTE ded for descriptive purposes only and is not intended to imply any require
preferenge for a partic form of construction.

Key

1 Separator 9 Intercell connector

2 Positive plate 10 Terminal post

3 Cell container 11 Electrolyte-tight terminal post seal
4 Electrolyte level (max/min) 12 Group bar

5 Headspace 13 Plate lug

6 Electrolyte-tight lid seal 14 Negative plate

7 Filler and vent plug 15 Slurry space

8 Post encapsulation

Figure 1 — Parts of a secondary cell
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4 General

4.1 Potential ignition sources

The apparatus shall not in normal operation and in certain abnormal conditions specified by

this sta

ndard:

a) produce an operational arc or spark unless that arc or spark is prevented from causing
ignition of a surrounding explosive atmosphere by one of the methods described in
clauses 17 to 23;

b) develop a maximum surface temperature in excess of the maximum value appropriate to

the
pre

spe

NOTE
taken su

42 A

cified in 4.3.3.

Contacts with provision for sliding are considered as sparking in no
Ch as clamping of the contact itself to the conductive track.

paratus grouping

spot is
of the
safe as

tions are

Apparatus shall be designated as group Il unless_specifi i i this standard when it
shall bg designated as one of the followjng subgroups\ef g : 1B or IIC.

Where |electrical apparatus is for use on 5 hall be tested accordinjgly and
it shalll be marked with the symbol Il and th or chemical formula of the gas (see
clause p8).

NOTE Kor the purpose of this & 079-0.

4.3 Tgmperatures

4.3.1

Subcla

The in
sealed
cation)
require

4.3.2

Subcla

etically
qualifi-
th the

1se 52 of IEC 60079-0 alnlnlipq

4.3.3

Surface temperature and ignition temperature

Subclause 5.3 of IEC 60079-0 applies, including the reference to IEC 60079-11 for relaxations
which may be applicable to type "n" apparatus having small components, thin wires or printed
circuit tracks.

4.4 EI

ectrical apparatus

Electrical apparatus with type of protection "n" shall comply with the requirements of this
standard.
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4.5 Ex components

4.5.1 Ex components with type of protection "n
this standard and may be:

shall comply with the relevant requirements of

a) an empty enclosure;
b) components or assemblies of components.

4.5.2 Ex components may be mounted:

a) completely within an apparatus enclosure (for example a terminal, ammeter, lampholder,
hej\(cl Ot illd;bdtul), Ot

b) completely external to the apparatus enclosure (for example an eart
c) partly within and partly external to the apparatus enclosure (for ex2 ing lamp
or push-button switch).
4.5.3 |n the case of mounting completely within the enclos hSSess-
ment i$ only necessary with regard to those aspects of the
Qr/example, surface

temperpture, creepage distance and clearance, and ofher_condjti ndent upon mpunting

compant which are affected by its mounting withjn
when the component is mounted).

4.5.4 |n the case of mounting exterr@l to\the ithin and partly external to
the englosure the mterface between th ¢ enclosure shall be tejsted or
assessp

Electriqal apparatus an - all be cphstructed in accordance with the principles
of good engineering practiceni '

NOTE 1| If certific ; e_respansibility of the certifying body or testing station fo check
compliarjce with thisN\gequirem s rer should indicate compliance by marking the apparatus or

compong stating the basis of compliance in the documentafion (see
clause 2

NOTE 2 component is intended to withstand particularly adversq service
conditior] : € Randling, humidity effects, ambient temperature variations, effects of chemical
agents, g a.specified to the manufacturer by the user. If certification is sought, it is not the
responsipi e gertiffing\body“or testing station to confirm suitability for the adverse conditions| Special
precautigns NPk en vibration effects on terminals, fuse holders, lampholders and currenf-carrying
connecti g iqpair safety, unless they comply with specific standards.

5 Canstruction

5.1 Degree of protection

5.1.1 Unless specified elsewhere in this standard, the enclosure of the apparatus, when
tested in accordance with 26.3.4 shall provide at least the degree of protection described in a)
or b) unless safety would not be impaired by contact with solid foreign bodies or water (for
example, strain gauges, resistance thermometers, thermocouples) in which case the
documentation (see clause 29) shall explain why and shall prescribe any special installation
requirements which may be necessary and in which case the apparatus shall be marked with
the symbol "X" (see clause 28):
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a) IP54 where there are bare live parts or IP44 where there are insulated live parts;

b) IP4X where there are bare live parts or IP2X where there are insulated live parts and the
apparatus is intended for installation only in locations providing adequate protection against
the entry of solid foreign objects or water capable of impairing safety, and the apparatus is
marked with the symbol "X" (see clause 28).

For protected apparatus, the degree of protection shall be marked according to clause 28.

NOTE For requirements for rotating electrical machines, see clause 9.

5.1.2 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
attachdd or secured to one of the mating faces to prevent loss, damage orinc sembly.
The gagket 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

5.1.3 MWhere the enclosure is completed by the installation of a rkimg shall
include| the symbol "X" and the manufacturer shall protide\re \ i in the
documentation in accordance with clause 29.

5.2 M[chanical strength

Enclos gt given

in 26.3 iteria for
compIiI bol "X"
when r

5.3 Guards for light transmitti

Every g ize of up
to but n

5.4 Ci

Precautions shallbe\ta e i ence of
circulat) ing as a
result g

NOTE 1 osure) in
the presg

NOTE 2
such as yibration-er

In order{to) enswe reliable current transfer without risk of sparking under adverse operating cqnditions,
cQrrosion, precautions that can be taken include:

— the pfovision of equipotential bonding between parts of an enclosure or structure of the apparatus.

— the provisionof an-adeguateguantity of fasteners
] ] 4 y

5.5 Non-metallic enclosures, non-metallic parts of enclosures

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

5.5.2 The enclosure shall be resistant to ageing; this shall be tested in accordance with
26.3.2.1 and 26.3.2.2.
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5.5.3 Where the enclosure is expected to be exposed to sunlight, or other source of UV
radiation, the materials shall be resistant to light. This shall either be declared in the data
provided by the manufacturer or by testing in accordance with 23.4.7.5 of IEC 60079-0. For
apparatus where the enclosure does not comply with the requirements, it shall be marked with
an "X" and information given in the documentation in accordance with clause 29.

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

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

Enclostres of plastic material with surface area projected in any direction e than
100 cm shall be so designed that under normal conditions of use, majfiten eaning,
danger|of ignition due to electrostatic charges is avoided.

This rgquirement shall be satisfied either by suitable selectig hat the
insulatipn resistance, measured according to the method gi D079-0,
does npt exceed 1 GQ at (23 + 2) °C and (50 = 5) % relative ction of
the sizpe, shape and layout or other protective methg ngerous electrostatic
charges are not likely to occur.

If, however, the danger of ignition canpnot be el shall
indicatg the safety measures to be apgliedNn s

NOTE \Vhen selecting electrical insulating materig t paid to maintaining a minimum ihsulation
resistande to avoid problems arising from touchjfig exposet\pia arts that are in contact with live parts.

5.5.5 [Threaded holes foyfa 2 ers intended to be opened in seryice for
adjust i may only be tapped into plastic material
when the thread form is ati 5 material of the enclosure.

6 Cdg nnectio@ i

6.1 General

The coptact fressuce ef\elestricagl connections shall be reliably maintained in normal opgration.
In part|cutar It hot\be adversely affected by dimensional changes in service {due to
temperpt WK etc.), of insulating materials.

Non-spjarkingzcohnectipns shall be designed to prevent sparking under conditions of vibfation.
NOTE 1 | toformation for vibration tests is given in IEC 60068-2-6 in relation to the conditions of use.

NOTE 2 Connection facilities for luminaires are specified in clause 11.

6.2 Connection for external conductors

6.2.1 Electrical apparatus intended for connection to external circuits, except for electrical
apparatus manufactured with a cable permanently connected to it or provided with loose leads,
shall include connection facilities. The connection facilities shall effectively be protected
against corrosion, and be so designed that the conductors can be connected readily to the
terminals and can be clamped without reducing significantly their cross-sectional area, in such
a manner that they are gripped and secured against loosening and twisting, and that the
contact pressure will be reliably maintained.
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For terminals suitable for cable lugs, means shall be provided for preventing accidental non-
permissible reduction of clearances.

NOTE 1 For example this may be achieved by the use of insulating barriers at least as high as the terminals or by
insulating the shanks of lugs.

Where electrical apparatus is provided with loose leads, sufficient length of loose lead shall be
provided to permit more than one reconnection to be made.

NOTE 2 Loose leads are often connected by a means which necessitates removing a short length of the lead each
time the connection is severed and remade. The intention is that apparatus should be capable of being connected
at least three times, though additional length of lead should be provided if it is known that a particular apparatus
may be liable to further connections.

NOTE 3 hsulation
and the ify of the
installer

6.2.2 b to the
rated ¢

NOTE table for
larger co

6.2.3 hall be
provide i iliti i partment of electrical
appara 9 xample
single- ase the
connecti tment.
Special precautions shall be taken naterial
containling light metal.

NOTE iate part

made frgm steel.

6.2.4 Earthmg@ d onnection facilities shall allow for the efffective
connection of at lessone nd

Ta Ie Minimmum_crogs-sectional area of protective conductors
X(ilr SS- aI area of Cross-sectional area of the
| con uctors of the corresponding protective
istallation S conductor Sp
mm?
\/ s<16 s
16 <S <35 16
S>35 0,58

In addition earthing or equipotential bonding connection facilities on the outside of electrical
apparatus, if provided, shall have provision for effective connection of a conductor of at least
4 mm2.

6.2.5 Earthing or equipotential bonding connection facilities are not required for electrical
apparatus having double or reinforced insulation or for which supplementary earthing is not
necessary. Enclosures intended to be earthed by specific forms of installation, such as with
earthed metallic conduit systems shall be marked with an "X".
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6.2.6 Cable entries and cable entry devices shall:

a) be constructed and mounted so that they maintain the type of protection and the specific
characteristics of the apparatus. This shall apply to the whole range of cable diameters
specified by the manufacturer of the cable entries as suitable for use with those cables;

b) provide for the passage of the cable through the wall of the enclosure without damage to
the cable, and for the bonding of any metal armouring, sheath or screen where required.
Cable entries shall not have sharp edges capable of damaging the cable;

c) conform to either:

— the appropriate standard for industrial cable entries and cable entry devices where such
standards exist, or

— the requirements of IEC 60079-0 for equivalent Ex apparatus, or

- here necessary, provide clamping of the cable in order to¢prév lling or
wisting applied to it from being transmitted to the connectigss ing|can be
rovided by a clamping device, sealing ring or filling compouny. \ .4 ghall be
pplied;

d) addftionally, in the case of flexible cables, the point of e
an pngle of at least 75°, the radius R of which is a
diameter of the maximum admissible cable in the g
(se¢ figure 2).

bdge at
of the
1 3 mm

NOTE The term "cable entry" in this standard includes deyices forthe a bres into
the enclgsure. Multi-cable "transits" are also ing

6.2.7 [Conduit entries shall be constructed and

protectlon and the specific charactefistics—of

mountgdd and shall screw injo threaded ole%
a) in tallve enclosure;

b) in

at they do not alter the(type of
ical apparatus on which they are
e locked’in plain holes situated as follgws:

n adaptor plate the enclosure;

c) ina ttached to the enclosure.

6.2.8 e dted conditions is higher than 70 °C at the cpble or
conduit 2G akthe/branching point of the conductors, the outside| of the
electric al-b arked as a guide for the selection by the user of the cable, or of
the wir i S gure 2). In addition, the apparatus shall be marked with the

symbol

If a diversity Ta applied, in the case of multiple sources of heat, it shall be statedl in the

6.2.9 L £ ol n N n Lol oL, 4l ot 1 f
L. fe—tase orportatreapparatus—any - canre— entry-snam—Ssatsryme—approprtare—€iamping

requirements of B.2.3.1 of IEC 60079-0.
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/\
Key 8/01
1 Entry point
2 Branching point
3 Sealing ring

Figure 2 — lllustratiopaf entr
7 Clparances, creepage distance
7.1 Clearances, creepagg’\di C eparati ifferent

a) ne

ral point conne

b) lumijinaires c

"
c) with regard to sez

ne routine ele

tot
d) with

(se¢ cla

subject

apparatus, associated energy-limited apparatus and [circuits
acations not meeting the above requirements may be agsessed

or fesied\on the i the relevant conducting parts are intermittently comnected
together ‘ consequential effects shall be taken into account;
e) instrumenisa er apparatus complying with clause 12.
A circujt which is eferred to earth in normal operation shall be assumed to be eafthed at
the pointhy which the highest voltage U is obtained.

7.2 Clearances, creepage distances and separations shall be determined with any movable
parts adjusted to give the lowest values possible.

Terminals shall be assessed by measurements made with and without conductors of the
largest cross-sectional area specified by the terminal manufacturer.

NOTE This implies that screws of unused terminals always should be fully tightened when the apparatus is in

service.

Clearances and creepage distances for external connections shall comply with table 2, but with
a minimum value of 1,5 mm.
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7.3 Clearances and creepage distances shall be determined as a function of the working
voltage specified by the manufacturer of the apparatus. Where the apparatus is intended for
more than one rated voltage or for a range of rated voltage, the value of the working voltage to
be used shall be based on the highest value of rated voltage.

7.4 A conformal coating, if applied, shall have the effect of sealing the conductors in question
against ingress of moisture. It shall adhere to the conductive parts and the insulating material.
If the conformal coating is applied by spraying then two separate coats are to be applied. Other
methods of application require only one coat, for example dip coating, brushing, vacuum
impregnating, but the intention is to achieve an effective, lasting, unbroken seal. A solder mask
is considered as one of two coatings, provided it is not damaged during soldering.

Where [bare conductors emerge from the coatmg the requwements given (n table 2 shaII apply
taking i ipn and
conforn

7.5 Tm ge, the

resista

Table 3 S e/CTI| deternjined in

accordance with IEC 601 12 The material groups are/idep 'cal AGth g D664-1

Inorgani icS, do w0t track and n¢ed not

therefo i 1 gified in

materis

NOTE . However,

tempora uency of

occurren, rmation.

7.6 Fi en into

accounf when determining th

NOTE (ement wit@'

The effect of ribs of g

a) ribs 0,4 mm
app

b) gro 8 mm.

NOTE § grooves

irrespect
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Table 2 — Minimum creepage distances, clearances and separations

— 25—

Minimum creepage distance (note 2)

Minimum clearances and separation

Voltage mm mm
a.c. ';’"::s or Material group Encapsul_ated
In air Sealed ) or sol_ld
(note 1) | " la b (note 3) insulation
(note 4)
<10 1 1 1 1 0,4 0,3 0,2
(see note 5)
<12,5 1,05 1,05 1,05 1,05 0,4 0,3 0,2
<16 1.1 1,1 1,1 1,1 0,8 0,3 0,2
<20 1,2 1,2 1,2 1,2 0,8 o,q/\ 0,2
<25 1,25 1,25 1,25 1,25 0,8 NP 0)2
<32 1,3 1,3 1,3 1,3 0,8 ALE \\ (N
<40 1,4 1,6 1,8 1,8 0,8 NEDNSRN T
<50 1,5 1,7 1,9 1,9 0,8 06\, 0,3
<63 1,6 1,8 2 2 68\ 06\ 0,3
<80 1,7 1,9 2,1 2,1 8 N\ Nos 0,6
<100 1,8 2 2,2 22/ |os 0,8 0,6
<125 1,9 2.1 2,4 24\ L /[ 16,8 0,6
<160 2 2,2 28\ s\ [s)  > [1 0,6
<200 2,5 2,8 32 32\ oN][27 ) 1,7 0,6
<250 3,2 3,6 4\ kN o5 1,7 0,6
<320 4 4,5 50~ [N NE 2,4 0,8
<400 5 50\ 6% \.0)6.3 4 2,4 0,8
<500 6,3 e N [ 8\ 5 2,4 0,8
<630 8 [N (] 5,5 2,9 0,9
<800 10 NEB ZENIE 7 4 1,1
<1 000 N AN\ N 13 - 8 5,8 1,7
<1250 12 < NN s _ 10 _ -
<1 600 13 '\ A7 - 12 - Z
<2 000 A N\ \( 20 - 14 _ _
<2 500 18 NN\ 25 - 18 - -
<3200 |< TR \ \ 32 _ 22 - _
<4 000 28 %\ 40 _ 28 _ _
<5 000 36 ) 50 _ 36 _ -
<6 300 45 63 - 45 _ -
<8 000 56 19) = 56 = =
<10 000 71 100 - 70 - _
<11 000 78 110 - 75 - _
<13 800 98 138 - 97 - _
<15 000 107 150 - 105 - _
NOTE 1 Voltage steps up to 10 000 V are based on the R10 series. For working voltages up to 1 000 V, the actual

working voltage may exceed the value given in the table by up to 10 %.

NOTE 2 Values for creepage distances are derived from IEC 60664-1. Up to 800 V, creepage distances are based
on Pollution degree 3; values between 2 000 V and 10 000 V are based on Pollution degree 2. Other values are
interpolated or extrapolated.

NOTE 3 Sealed by a conformal coating, see 7.4.

NOTE 4 Completely encapsulated in compound to a minimum depth of 0,4 mm, or separation through solid
insulating material, for example the thickness of a printed wiring board.

NOTE 5 At 10V and below, the value of CTI is not relevant and materials not meeting the requirements for

material group Illb may be acceptable.
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Material group Comparative tracking index

600 <

CTI

400 < CTl <600

Illa

175 < CTl < 400

I11b

100 < CTlI <175

7.7 Where compound filled cable sealing boxes are used for the termination of external

cables supplying apparatus with rated voltages in excess of 750 V, the construction shall be
such that the creepage distances and clearances given in table 4 are obfai
parts, grior to the pouring of the compound.

NOTE The requirements in table 4 differ from those in table 2 to take account of/th
and the |lower degree of certainty as to whether the designed separations are

installatipn.

Table 4 — Separation in compound-filled ¢

are live

Rated voltage, U Creepage distances ®) ea\rafées
a.d. r.m.s. ord.c. mm N mm
Between phases Betwee Ksy tween phases Between phase
\Y angheart and eart
N2
750 < U< 1100 19 19 \/ 12,5 12,5
1100< U< 3300 37,5 k 2 19 12,5
3B00< U< 6600 63 3N 25 19
6 $00 < U <11 000 90 QS 37,5 25
11 000 < U <13 800 11 55 45 31,5
13[800 <U <15 000 [\/\0 Q 50 35

<
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Example 1

— IEC 089/01
Condition: Path under consideration includes a parallel-or Rule: Creepage distance and clearance are measured
converging-sided groove of any depth with a width less directly across the groove as shown.
than 1,5 mm.
Example 2
>15
Conditiof: Path under consideration includes a parallel- . Creepage
sided groove of any depth d equal to or more than
1,5 mm.
Exampl
__f_ NN
NV IEC 091/01
Conditiof: Path un side clodes a\V-skaped Rule: Clearance is the "line of sight" distancq. Creepage
groove with a width rtha path follows the contour of the groove but "short-circuits”
the bottom of the groove by 1,5 mm link.
Example 4
e % ~N
7 ~N
7 ~N
7 ~
7 ~N
— IEC 092/01
Rule: Clearance is the shortest direct air path over the
top of the rib. Creepage path follows the contour of the
rib.

Condition: Path under consideration includes a rib.

-—-1

— 2
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Example 5

IEC 093/01
Condition: Path under consideration includes an

uncemented joint with grooves less than 1,5 mm wide on
each side

Rule: Creepage and clearance path is the "line of sight"
distance shown.

Example 6

094
Conditiop: Path under consideration
uncemerjted joint with grooves equal to or
1,5 mm Wide on each side.

"line of sight" distancq. Creepage
r of the grooves.

IEC 095/01

Condition: Rule: Clearance and creepage paths are as shown.
uncemer|

1,5 mm

more thg

IEC 096/01

Condition: Creepage distance through uncemented joint

Rule: Clearance is the shortest direct air path over the
is less than creepage distance over barrier.

top of the barrier.

-——=1 —a 2
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Example 9

=1,

%

o
|

pcess wide

I IEC 098/01

Gap between head of screw and wall of recesq too narrow

to-bae-taken-into-account

Measurement of creepage distance is from screw to wall
when the distance is equal to 1,5 mm.

-—-1 — 2
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Example 11
d D
ap| C' [a—p
=15 >1,5
I

IEC 099/01

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

Clearance-is-the distance-d.+.D

Creepage distance is also d +|D.

-—-1 — 2

Key
1 cleararnce

2 creepapge distance

Figure 3 — Examples for determining cleara

8 Electric strength

8.1 Insulation from earth or frame

Where [the electrical circuits within the b of the
appara p aration
distance used shall withsta i s 3 s.

a) for ppparatus supp age 3¢ ex oltages

not[exceeding

b) for |other app
[1 000 + 2U] to

voltages in excess of 90V peak are present,
. pr 1500V rm.s. to1575Vr.m.s., whichever is the

greater.
NOTE UV is the higher\of the ra pply voltage or the maximum voltage occurring within the apparatus.
For appa i i isolated parts, the test voltages shall be applied separgtely, at
the app 15

Appara ith a normal industrial standard may, as an alternative, satisfy the
requirements’of that§tandard provided the intent of the requirement is to ensure an equivalent
level of protection against electrical breakdown.

8.2 Insulation between conductive parts

In the case of apparatus subject to the exception of 7.1 ¢) with regard to sealed, encapsulated
or solid insulation separations, and where breakdown could cause an ignition capable arc,
spark or hot surface, the insulation or separation between relevant conductive parts shall be
subjected to a routine electric strength test carried out in accordance with 8.1.

NOTE As such testing can damage electronic components for example semiconductors, the test may be carried
out on apparatus using such devices before they are fitted except where they form the actual path to be measured
(for example a metal transistor bolted to the apparatus frame, where failure of the insulation may directly produce
an ignition capable spark or hot surface in the apparatus).
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9 Supplementary requirements for non-sparking rotating machines

9.1 General

The requirements in this clause apply to rotating machines within the scope of IEC 60034 (all
parts). For other rotating devices, for example clock motors, and servo motors, the require-
ments of this standard including those of this clause shall apply where they are appropriate.

NOTE 1 Pending the development of specific requirements in this standard, rotating machines should be in
compliance with ENV 50269. This is of particular importance where starting may be considered as part of normal
operation.

NOTE 2 When rotating machines are subject to certification to this standard, it is not intended that the testing
station check compliance with IEC 60034-1 but that the manufacturer should declare compliance with that standard.

9.2 Dg¢gree of protection

NOTE The requirements of 9.2 replace those of 5.1.1.

9.2.1 Machine enclosure

Machin ss than
IP54, a

NOTE egree of
protectiop.

9.2.2

Termin 2 ened to
the intgrior of the maching W ing\ of the machine is IP44 or higher. The
externs f IP54, as determined in accordarice with
26.3.4.

9.2.3

If fitted gree of
protect

9.3 Conne

The cq f"ties of rotating machines shall comply with 6.2 of this standard. In
addition, forall-fer ofcable connection, it shall be possible to remove the machine while

ensuring that.ca gling is not disturbed (for example in the case of a sealing compagund) or
can be|replaced withgut subjecting the cable to stresses liable to damage the cable ingulation
or the gonductors.

This clause need not apply if there is no requirement to disconnect and reconnect the machine
during service.

9.4 Neutral point connections

In the case of neutral point connections which are not intended for use as an alternative supply
connection to the machine, the minimum creepage and clearance requirements shall be
determined according to the assumed working voltage given in table 5.
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Table 5 — Assumed working voltage of neutral points

Working voltage Assumed working
Ua.c.r.m.s ord.c. voltage of neutral point
\Y \Y
< 1100 U
1100< U< 3300 1100
3300< U< 6600 3 300
6 600 < U <11 000 6 600
11 000 < U <15 000 11 000

In the |case of neutral point connections within the enclosure of t neutral
connection shall be fully insulated unless the ingress protection ig

machinje is not intended to be connected to an earthed line supply.

9.5 Radial air gap

The m
electrid

nimum radial air gap between stator and rotor rotating

ion:

where
D=75
D is the
D =750 (for rotor diam
n=10po (for m@
n is thg maximum raje

r =1 (When the ratio\o

r:
1,7b

b=1(fo

b=15

9.6 Veéntilation systems

9.6.1 General

External shaft driven cooling fans of rotating electrical machines shall be enclosed by a
fanhood which is not considered to be part of the enclosure of the electrical apparatus. Such
fans and fanhoods shall comply with 9.6.2 to 9.6.5 as shall internal fans and fanhoods unless
stated otherwise.
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9.6.2 Ventilation openings for external fans

The degree of protection (IP) 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.
NOTE This is in accordance with IEC 60034-5.

For vertical rotating machines foreign objects shall be prevented from falling into ventilation
openings.

9.6.3 Construction and mounting of the ventilation system

Fans, fenhoods and ventilation screens shall be constructed so as
ments ¢f the resistance to impact test specified in 26.3.3.1.

mplyx with the_require-

9.6.4 Clearances for the ventilation system

In norn d fan and
its hoo 100 of the maximum
diamet i uced to
1Tmmi tability.
Innoc

9.6.5

9.6.5.1 creens,
etc. sh .7.8 of
IEC 60

9.6.5.2| The thepmal ili aterials shall be considered adequate| if the
continuous operte perafure gcified by the manufacturer of the plastic material
exceeds the maxinylp sh the material will be subjected in service (within the
rating) py at least

9.6.5.3 > antilation screens manufactured from materials containipg light
metals egdirements of 8.1 of IEC 60079-0.

9.7 Beéarir

9.71 g'seals and labyrinths

For rollingelement bearings the minimum radial or axial clearance between the stationbry 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 1 The axial movement in a typical ball bearing is likely to be up to 10 times the radial movement.

NOTE 2 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 the above requirement.

9.7.2 Rubbing seals

Where rubbing seals are incorporated they 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.
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Rubbing seals shall be assessed in accordance with 4.3.

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 9.7 should be provided by the manufacturer.

NOTE 2 Rubbing seals which reduce their cross-section when ageing (for example felt sealing rings) are
considered to meet the requirements when the temperature is assessed to be within the limits during new condition.
Elastic seals which lift off during rotation (for example V rings) are also considered to meet the requirements.

9.8 Rotor cages

9.8.1 Rotor cages built from bars connected to end rings

Precautian i i i i eration
of the ing rings
shall bg ity joints
to be made.

NOTE The following recommendations should be observed:

a) the bprs throughout the length of the rotor core should be mechanically tight with 5 hmpings;
b) the whole rotor construction should be such as to minimize the risk circuiting
rings;

c) wher 8 hess, the
manufac ‘ atiomof the varnish, and should enjsure that
the grad i

9.8.2 (

Cast rqg ing or centrifugal casting or equivalent
techniq slot.

9.9 Syrface temperature

NOTE Calculations or tests

9.9.1 Preventio@

The te 3 Vinternal surface to which the potentially explosive
atmosp 8CccCe _ der normal operating conditions exceed the temperature
class in

The temy
class if

starting is not one of the factors when determining the temperature
r S2 in accordance with IEC 60034-1.

D)

9

For duty types-S3 310 starting and load variations shall be taken into consideration.

If a rotating electrical machine is 10 operaie on more than one duty type, it may, as a
consequence, have more than one temperature class. In this case the machine shall be
marked with the relevant duty types (S1 — S10) and the related temperature classes.

NOTE 1 The exclusion of the consideration of starting conditions in assigning temperature class is appropriate for
machines that start infrequently as the statistical probability of an explosive gas atmosphere being present during
the starting sequence is considered acceptable.

NOTE 2 For the purpose of assigning temperature class, synchronization of a generator should be treated as
equivalent to the starting of a motor.
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9.9.2 Operation with a frequency convertor or a non-sinusoidal supply

9.9.2.1 Except as allowed in 9.9.2.2, motors supplied at varying frequency and voltage by a
convertor shall be tested for this duty as a unit in association with the convertor specified in the
descriptive documents according to 23.2 of IEC 60079-0.

9.9.2.2 For convertor-fed motors rated less than 1 kV, the convertor shall be designed to limit
the peak voltage-to-earth to 1 kV and the du/dt to 500 V/us, or less. For convertor-fed, form-
wound motors rated 1 kV and above, the convertor shall be designed to limit the peak voltage-
to-earth to two times rated line-to-line voltage and the du/dt to 500 V/us, or less. The limitation
of voltage and du/dt may be accomplished by the application of a series inductor, shunt

capacitor low-pa er located at the output of the convertor. A convertor or a convertor/filter
combin i motor.
Applicdtion limits for the convertor-fed motor, including the motor maxi he load
speed-yersus-torque characteristics, shall be indicated on the ate. A
converfor, or convertor-filter combination, shall be marked as sui y with a
motor of a designated voltage and output rating.

9.9.2.3| In cases where it is not practicable to carry out erature
class may be determined by calculation.

NOTE 1| The determination of the temperature class by calculation g facturer,
the purchaser and/or the testing station, as appropriate.

NOTE 2 inusoidal
supply, d ur on the
same m4 bn needs
to be pa b of rotor
cage windings.

10 Sypplementary reé es
10.1 FKuse-links shal S arking devices if they are non-rewirabl¢, non-
indicating cartri S j j erating
within their rating®

NOTE Rupture of the/flse

10.2 T b of the
cartridg sed on
the rated

In the ¢ § it shall
be stated in.the docurmentation (see clause 29).

10.3 Fuse links shall be mounted in non-sparking enclosed holders or non-sparking spring
holders or shall be soldered in place. Evaluation of the non-sparking properties shall be in
accordance with 14.2.

10.4 Enclosures containing fuses either shall be interlocked so that insertion or removal of
replacement elements can be carried out only with the supply disconnected and so that the
fuse cannot be energized until the enclosure is correctly closed, or shall carry a warning label

"DO NOT REMOVE FUSE WHEN ENERGIZED".

10.5 Unless the fuses are of a non-interchangeable type provision shall be made for the
correct type and value for replacement fuses to be marked adjacent to the fuse holders.
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11 Supplementary requirements for non-sparking luminaires

NOTE Portable luminaires should also comply with the relevant requirements of this clause.

11.1 General

Luminaires shall comply with the relevant section of IEC 60598-2 together with the additional

requirements for luminaires where specified in this standard.

In addition to their classification in accordance with IEC 60598-1, luminaires shall be classified

as "restricted-breathing" if they incorporate a restricted-breathing enclosure.

This sllandard excludes the use of luminaires for use with lamps ¢ metallic
sodium, that is low-pressure sodium lamps.

Lamps|with internal ignitors can cause uncontrolled voltages asts or
electronic ignitors. Such lamps shall not be specified for use{withiNumij type of
protectlon "n" unless special precautions are taken to limit possib 5.

NOTE 1| When luminaires are subject to certification to this standa ion body
check cqmpliance with the relevant section of IEC 60598-2, but mpliance
with that|standard.

NOTE 2| In order to reduce the time of testing and to allow, ufacturer
may submit additional luminaires or parts of inai ials as the
original §ample and the results of the test are ¢onsider e.

NOTE 3| Information is given to the user that,\as a type "n"
luminairg should not be operated in an ambient temyp even for a short time (see clause 29 e)).
11.2 (Qonstruction

11.2.1 |General

The constructionahrequiremen ,4.3.2
and 4.8.3 of t : 11.2.2
to 11.2|12.

11.2.2

The whlole of\the [an > > enclosed within the luminaire.

11.2.3

The mounting-a ent for restricted-breathing luminaires shall be so designed that the
luminaire ,can pass™he test for restricted-breathing whether or not it is mounted and any
gaskets “and/or special components necessary for this purpose shall be supplied with the

luminaire.

11.2.4 Lampholders

11.2.4.1 General

Lampholders, in addition to complying with the safety and interchangeability requirements of
the relevant standard, shall be of the non-sparking type according to 11.2.4.2, 11.2.4.3 and

11.2.4.4.

NOTE Normal operation does not include the removal and insertion of lamps when their circuits are energized.
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11.2.4.2 Bayonet non-sparking lampholders

Bayonet non-sparking lampholders shall comply with the requirements of IEC 61184. They shall
incorporate spring contacts so designed that the springs are not the principal means of carrying
the current. The connecting wires and their insulation shall not be damaged when the lamp is
inserted or removed. The lampholder shall be of a type designed to prevent sparking under
conditions of vibration.

NOTE Information for vibration tests is given in IEC 60068-2-6 in relation to the conditions of use.

11.2.4.3 Screw non-sparking lampholders

Screw KT T ' MY ' equire-
ments of IEC 60238 when mounted in the luminaire. They shaII also be dgs ent the
lamp b 8 change or

11.2.4.4 Bi-pin non-sparking lampholders

Bi-pin non-sparking lampholders shall comply with the sa equire-
ments pf IEC 60400 when mounted in the luminaire. T S 2Sig dke and
maintain contact on the barrels of the lamp pins. Contact pressuy and the
pins of i i ubject to contact side
pressu 5 in the
luminai t lamps
as spegi a type
designed to prevent sparking under condritions

NOTE |

11.2.5 | Auxiliaries

11.2.5.1 Genera

When mounted | hanical
safety fequirements 61048,
IEC 61049, IEC ‘

11.2.5.

Glow-typ ptically-
sealed er does
not hav

11.2.5.3"‘Electronic starters and ignitors

Electronic starters and ignitors with a starting pulse voltage not exceeding 5 kV shall comply
with the safety and performance requirements of IEC 60926 and IEC 60927 respectively and
shall be non-sparking devices. If the case is made of metal, it shall be bonded to the earth
terminal of the luminaire.

Electronic starters and ignitors that are either encapsulated or sealed in a case shall comply
with the relevant requirements specified in 26.13 and additionally shall comply with the relevant
requirements specified in 26.6.

NOTE 1 The requirements of 26.6 and 26.13 are additional to those in the auxiliary standards. Electronic starters
or ignitors which are neither encapsulated nor sealed should be assessed in accordance with the relevant clauses
of this standard.

NOTE 2 Whether or not the starter is fitted with a cut-out device will influence the temperature classification
(see 26.13).
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11.2.5.4 Starter holders

Starter holders shall be of the non-sparking type (see 3.25) and shall comply with the safety

and interchangeability requirements of IEC 60400 when mounted in the luminaire.

Both starter and holder shall be mounted within the enclosure in such a way that the assembly
is adequately supported to prevent movement that could give rise to sparking under conditions

of vibration.

In particular, contacts shall be resilient and shall provide adequate contact pressure.

Compliance shall be checked by the test specified in 26.11.

11.2.5.p Ballasts

Ballast$ shall be designed so that their life is not unduly shortened whe
specified abnormal operating conditions (for example, failure te_i
ageing[lamps). This may be achieved by the use of a thermal sWitch
from IE[C 60598-1 for windings as given in 11.2.10.3.2 of thigs

Electropic ballasts according to IEC 60924 and IEC 609
excess| of the temperature class when subjected t¢’ th
standajds.

For printed boards of electronic ba ¢ ¢ creepage and cle
distances of table 1A of IEC 60928 apphy with i permitted in that stand

the ballast shall withstand the test spec'fle

NOTE This requirement is more oneirqus than the equivatent yeglirement in IEC 60922.

11.2.6 Reflecto:
Where [provision

attachment shall ng

a.0n the luinaire for the attachment of reflectors, the m
ed’breathing properties of such luminaires.

11.2.7 and clearances

The creg
apply.

In addftion where suits include ignitors that can subject lamps, lampholders an
ents )to highkévoltage impulses in excess of 1,5kV peak, the relevant m
creepage dlstances and clearances shall comply with table 6 except for creepage di

ariation

ures in

im those

arance
ard.

eans of

arance requirements of the relevant sections of IEC 60598 shall

i other
inimum
stances

and cl
with the requirements of 26.12.

mplying
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Table 6 — Creepage distances and clearances at peak values
of pulse voltages greater than 1,5 kV

Peak pulse voltages Vjk
kV kV kV kV
Part Above 1,5 Above 2,8 Above 1,5 Above 2,8
Up to 2,8 Up to 5,0 Up to 2,8 Up to 5,0
Creepage Clearances
mm mm
Lamp cap 4 6 4 6
Inside |parts of fTampnoltaders 9 ) VRN 6
Externgl parts of lampholders 8 12 N 6 9
Other Huilt-in components1 that are subject to the 8 12 9
pulsed jvoltage of the ignitor
" Unlegs the component itself is an encapsulated device or a sealed device/\\ \ \ \
11.2.8 | Terminals
11.2.8.11 of IEC 60598-2 shall apply
togethdr with the requirements specifi standard

11.2.8. [ 8

used fgr looping the supply and earthing conduct

connections. These shall be one of the foll

a) nonfrrotatable stud teriinals
conmplete with an ¢ v

posjtive contact;

terminals witk
thaf no more tha

11.2.8.
the follp

a) terminats as~d

b) pin¢h screw-terminals if ferrules are fitted on the conductor;

c) screwless terminals of the following types:

efitry where the entries afe to be
wanufacturer shall provide the

looping

p¥ in diameter, where each stud shall be
of nyts and washers to ensure continuogus and

rovided

one of

1) those in accordance with section 15 of IEC 60598-1 except for spring-leaf term

nals of

the type shown as type a) in figure 18 of that standard reproduced as the not acceptable

type in figure 4 b) of this standard;
2)

the "acceptable" type of spring-leaf terminal with the conductor clamped between metal

surfaces as shown in figure 4 a) for circuits meeting the relevant requirements for non-
permanent connections using spring type terminals complying with 15.5 of IEC 60598-1,
together with an additional type test consisting of pulling on the conductor with a force
of 15 N for 1 min during which period the conductor shall not move from the terminals,

damage to the conductor being disregarded,;
3) twist-on connecting devices meeting the requirements of IEC 60998-2-4;
4) insulated crimped connectors.
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2
g 3
4
IEC 100/01
Key
1 Currgnt-carrying conductor 4 Connection release
2 To withstand 15 N pull test 5 Overtravel stop

3  Maxinum current 2 A

Figure 4a — Example of acceptable spring lea

11.2.8.4 Wher
connecfed directly 6r

11.2.9

The external
togethgrAvi

Wiring shall bex¢hosen and applied in accordance with temperatures and voltages that

shall be
ire.

I apply

may be

encountered.,Where_circuits include ignitors that subject some internal wiring to high-
impulsgs{such wiring shall be chosen so that the insulation is satisfactory for such i
which i i i

11.2.10 Endurance tests and thermal tests

11.2.10.1 General

voltage
pulses,

The endurance and thermal test requirements of the relevant section of IEC 60598-2 shall

apply together with the requirements specified in 11.2.10.2 to 11.2.10.4 of this standard.

11.2.10.2 Thermal test (normal operation)

When tested in accordance with 12.4 of IEC 60598-1, the temperatures shall not exceed the

values shown in tables 12.1 and 12.2 of that standard.
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11.2.10.3 Thermal test (abnormal conditions)

11.2.10.3.1 Except for windings (see 11.2.10.3.2), the temperatures shall not exceed
the values given in 12.5 of IEC 60598-1 under conditions representing abnormal service
conditions (where applicable but not representing a defect in the luminaire or misuse) using a
test voltage of

a) for filament lamp luminaires, 1,10 times the voltage that would provide rated watts;

b) for tubular fluorescent and other discharge lamp luminaires, 1,10 times the rated voltage;

c) for luminaires containing electronic ballasts and similar devices, that value between 0,90
and 1,10 times the rated voltage which produces the most onerous condition.

11.2.10.3.2 For windings, the values in table 12.3 of IEC 605981 for the meinmum

temperpture of a winding shall be reduced by 20 °C.

The tenperature of windings of ballasts containing thermal pre exceed

these temperatures by up to 15 K for 15 min, prior to operation ¢

11.2.10.4 Surface temperatures

11.2.10.4.1 Restricted-breathing luminaires

Under of the
externgl surface of a restricted-bre eclared
temper y S

11.2.10.4.2 Other luminaires

Under |both normal and
internal or external
temper

of any
eclared

11.2.10.4.

For spqtli ¢ at which a surface illuminated by the luminaire gxceeds
the de 3 the declared maximum surface temperature shall be
determ 4 est in IEC 60598-1. If this distance exceeds 0,3 m it ghall be
marked R

11.2.11

The registance to~dust’and moisture requirements of the relevant section of IEC 605982 shall

apply.

In addition luminaires shall have a minimum degree of protection of IP54, which shall be
marked in accordance with clause 28.

11.2.12 Insulation resistance and electric strength

The provisions of the relevant section of IEC 60598-2 shall apply.

11.3 Other apparatus containing light sources

Light sources mounted within other apparatus shall comply with the relevant requirements of
clause 11.
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12 Supplementary requirements for non-sparking instruments
and low power apparatus

Electronic and allied low power apparatus (typically less than or equal to 20 W) used, for
example, for measurement, control or communication purposes and which does not comply
with clauses 7 and 8 shall comply with the following:

a) The enclosure for the apparatus shall provide a degree of protection not less than IP54 in
accordance with IEC 60529 unless the apparatus is intended to be afforded an equivalent
degree of protection by location;

b) The rated voltage of the apparatus or the part of the apparatus being considered shall not
exceed 60 Va.c.or75Vd.c;

c) Propision shall be made, either in the apparatus or external to the appdratus;\{o preyent the
ratgqd voltage being exceeded by transient disturbances of more Ahs . ere the
me i X" (see

clay
13 SJ
Where = : e latter
shall b¢ marked with the symbol "X" and the descripti¥e docu h to the
need tg i i
NOTE | roducing
voltages nsformer
circuit. O ¢ utions to
ensure t ng current transformers conpected to

matching transformers in the switchgear for example a \diffarfential protection system), consideration should be
given to [he effect at the apparatus of any possible dj

% iomof either set of transformers.
no arking plugs and sockets

14 Su

14.1 ¥ xternahgohnections shall comply with either a) or b) as follows:

a) the i or electrically, or otherwise designed so that they
can e _epiitacts are energized and the contacts cannot be
engrgi socket) are separated. Switches used for this purposle shall
conpply with_this ste or with-Gne or more types of protection listed in IEC 60079;0;

b) if t S onnected to only one apparatus, they shall be gecured
mechéi eat ufintentional separation and the apparatus shall be markpd with

'DO NOT SEPARATE WHEN ENERGIZED."

Provisipn/shall be made for the fixed part of a plug and socket connector to mainjain the
degree|ofiprotection of the enclosure on which it is mounted. even when the movable gart has
been removed. If the required safety level is effectively reduced by accumulation of dust or
water, provision shall also be made for maintaining an appropriate degree of protection for the
plug and/or socket.

14.2 Plugs and sockets and similar connectors for internal connections in ignition capable
circuits shall be deemed to be normally sparking unless they require a separating force of at
least 1,5 kgf or they are prevented by mechanical means from loosening or separating. Where
a socket is provided for the mounting of a lightweight component (for example a fuse or
connection jumper) the separating force (in kgf) shall not be less than 10 times the mass of the
component.

NOTE 1 kgf equals 9,81 N.

14.3 Sockets within apparatus which in normal operation do not have a plug inserted and
which are used only for maintenance and repairing, are deemed to be non-sparking.
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15 Supplementary requirements for non-sparking cells and batteries

15.1 Categorization of cells and batteries

Cells and batteries are type categorized according to the likelihood of the evolution of electro-
Iytic gases (for example hydrogen and/or oxygen). This standard places restrictions on the use

of cells and batteries according to their type. See table 7.

15.1.1
the envisaged conditions of use

Type 1 — Cells and batteries which are most unlikely to vent electrolytic gases under

These include all primary cells and sealed secondary cells where the operating parameters are

tha cont

Ho oand raol ot HPS
ot \J]\I\.\llll TO—CT

rnr’n roacom ndad L
SfFeecommeRaeaHHS

within the-manrufacture

eithereontaired in the

oot ro—COoT

apparajus or defined in the apparatus documentation in such a way a
control] These types of cells or batteries may be used in type "n" appafratus
precautions.

The tephnical requirements and special precautions are give
verification and tests in 15.6.

15.1.2 | Type 2 — Cells and batteries which are unlikel
operatipn but may do so under uncontrolled conditions.

These p
is not fully specified in accordance wit

n" apparatus which does not contain
as congidered in clauses 17 to 23 of thi

It is, h

bwever, acceptable to incorporate the

enclosy

The tep

uirefsents, may be used

i ells, \wh
(Fquirements.
norfnal speration produce arcs or

hatteries in such apparatus provided

hese X
’ ed 'r
iesspecialprecautions shall be taken into agcount.

ons are given in 15.2 and 154 3gnd the

ive equivalent
ditional

nd the

normal

system
in type
sparks,

to the

15.1.3 s\which are capable of venting electrolytic gas in|[normal
operati

These eries shall be designed to avoid accumulation of gas| in the
compa g them to the atmosphere external to the enclosufe. The
compa I“"contain no other electrical parts except those necessary to make the

connecfi

The teq

tests affe given in 1

hnical-regquirements and special precautions are given in 15.5 and the verificatjon and

Table 7 — Types and use of cells and batteries

Permitted activity in hazardous area
Type of cell or | Capacity of cell | pischarging Charging of Additional Remarks
battery or battery secondary cells | apparatus in the
same compartment
1 <25 Ah Yes Yes Yes -
2 <25 Ah Yes No' Yes Apparatus with
sparks or arcs shall
Only apparatus be located in a
without arcs or separate
sparks compartment
3 No restriction Yes No' No -

1

For charging in hazardous areas, special precautions are required.
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15.2 General requirements for cells and batteries of types 1 and 2

15.2.1 The maximum capacity of the cell or battery shall not exceed 25 Ah at the rated
discharge time declared by the manufacturer.

15.2.2 Batteries shall not contain both primary and secondary cells. Only cells from the same
manufacturer shall be used to form batteries. They shall be of the same construction, design,
rated capacity and electrochemical system.

15.2.3 Primary cells shall not be charged.

val adin annaratiic Aacionad far Nl e Ce”S
Secendary-cels-orbatieries—shal-ret-be—used-inapparatus—designedforprimary

or battgries or vice versa unless the apparatus is designed specifically for (ise with both,

15 2 4 Sa nr\ldﬂr\l calle aor hattariac chall Aot ha oS
\'%

15.2.5 | The type of battery used shall be clearly shown in the markipg

15.2.6 | Cells shall be connected in series except for the spé€ blls are

connected in parallel with no further cells connected in series

15.2.7 | Cells and batteries in discharge mode shall bg used\as battery
manufdcturer.

15.2.8 | The temperature of the cell
manufgcturer.

by the

15.2.9 | Creepage and clearance distanfces hetween poles of a cell to normal indusfrial cell
and baftery standards are p

15.2.1Q The electrical i gen.cells and batteries shall comply with clausg 6 and

be of & of the cell or battery to ensure therge is no
excess|ve stress@
15.2.11 are ected in series precautions shall be taken to prevent

reverseg

NOTE The actual™s i 2 nay be reduced with time. If this occurs, cells of higher actual capgcity may
cause cqlls of lower capasi

15.2.12 gp -disCharge protection is installed to prevent reverse polarity charging o¢f cells,
the minimum Qltage shall comply with the manufacturer's specification.

NOTE Generally a maximum of six cells can be protected by one deep discharge protection circuit. If foo many
cells are|cennected in series, there may be no safe protection due to the tolerances of individual cell voltages and
of the deep discharge protection circult:

15.2.13 For verification and test of the temperature rating, the highest discharge current in
normal operation shall be taken into account.

15.2.14 Secondary cells or batteries shall be securely connected and assembled as a battery-
pack.

NOTE This prevents faulty connections, connections of cells with different status of charge or different age.
15.2.15 |If the battery pack is not an integral part of the apparatus, precautions shall be taken

to safeguard against incorrect connections between the battery pack and the apparatus
charger.

NOTE Suitable precautions include polarized plugs and sockets or clear marking to indicate correct assembly.
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15.2.16 If electrolyte can be ejected from cells under abnormal conditions, provision shall be
made to prevent contamination of live parts. Cells and batteries without gas release under
abnormal conditions do not need protection.

15.2.17 |If during discharging an excessive load drawn from the cell or battery can cause
damage to the cell or battery affecting the type of protection "n", the maximum load or a safety
device shall be specified.

15.3 Charging of type 1 cells and batteries

15.3.1 The design of the charger shall take into account the ambient temperature range in
which the apparatus is designed to work.

e to be
paratus

15.3.2 | If cells and batteries which are an integral part of the electri
chargegl in the hazardous area, the charger shall be fully specified/a
design,

15.3.3 | Separated cells or batteries shall not be charged insj

15.3.4 | The charging system shall be such that in ng : on % ge and
currentl do not exceed the limits specified by thg : S pecified
temperpture range of the apparatus.

can be
shall be

15.3.5 | If cells or batteries which arg
separaled from the apparatus are charge
within the limits specified by the manufs

15.4 (Qharging of type 2

15.4.1 | The design of ke_i i hnge in
which the apparatus is|deSsign k

e to be
paratus

15.4.2 | If the cel
chargedl in the hazd
design,

15.4.2.11
15.4.2.p dge and
current becified

temperpture-range~of the apparatus.

15-4.2--! ThU bhaly;lly Dyotclll DhUU:d IIUt IIUIIIIG“y vduotT HGOD;IIH. HUVVCVCI, If yGDO;I g doeS
occur the construction of the battery container shall be such that the H, level in it shall not
exceed 2 % V/V after 48 h.

The test to verify this shall be that a H, concentration of greater than 90 % V/V shall be
reduced to 2 % V/V in not more than 48 h by natural dissipation in still air at a constant
temperature.

15.4.2.4 If cells or batteries which are an integral part of the electrical apparatus or can be
separated from the apparatus are charged outside of the hazardous area the recharging shall
be within the limits specified by the manufacturer of the apparatus.
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15.5 Requirements for type 3 secondary batteries
15.5.1 Types of permissible batteries

These secondary batteries shall be of the lead-acid, nickel-iron, nickel-metal hydrides or nickel-
cadmium type. The capacity of type 3 secondary batteries is not restricted. For liquid filled
monobloc batteries, typically used for internal combustion engine starting or small standby
applications, the relevant clauses and design principles shall be applied but connection
arrangements can be appropriate to the method of construction in a unit.

The tests and verification are given in 15.6.

NOTE ("nm'v_\lianr*n with these rnnlllirnmnnfe does not ensure cnfnfy Hllring Phnrcing The latter should therefore

take plade outside the hazardous area unless other safety measures are applied.

15.5.2 | Battery containers

15.5.2.1 Internal surfaces shall not be adversely affected by the ion of\the elestrotyt

U

15.5.2.2 Battery containers including covers shall be JQE as to withstgnd the
mechanical stresses in use including those due to transi 5 hey ghall be prptected
againsf short circuits in service.

15.5.2.3 The creepage distance betwe A \ e poles
and the battery container shall be at {east3 nina djacent
cells off the battery exceed 24 V, these 3 t t1 mm
for evefy 2 V in excess of 24 V.

15.5._2. vertent

openin

;5.5|.2. nificant
isplac

;5i5.2. t drain
oles s

15.5.2. gree of

protect

15.5.2. bes not
apply to plugssand bear a
warnin$ label:

"SEPARATE ONLY IN A NON-HAZARDOUS AREA."

Where there are single-pole positive and negative plugs and sockets, they shall not be inter-
changeable.

15.5.2.9 The polarity of the battery connections and of plugs and sockets shall be marked in a
durable and unambiguous manner.

15.5.2.10 Any other electrical apparatus affixed to or incorporated in the battery container
shall comply with the relevant requirements of this standard.

15.5.2.11 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.
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15.5.3 Cells

15.5.3.1 The cell lid shall be sealed to the cell container so as to prevent detachment of the
cell lid and leakage of the electrolyte. Readily ignitable materials shall not be used.

15.5.3.2 The positive and negative plates shall be supported effectively.

15.5.3.3 Each cell requiring maintenance of the electrolyte level shall be provided with a
means of indicating that the electrolyte level lies between the minimum and maximum
permissible levels. Precautions shall be taken to avoid excessive corrosion of the plate lugs
and the busbars when the electrolyte is at the minimum level.

15.5.3.[1 In each cell sufficient space shall be provided to prevent the c€ll overflowing due to

expansjon of the electrolyte and also for deposition of slurry where this j These

spaces|shall be related to the anticipated life of the battery.

15.5.3.p Filling and vent plugs shall be designed to prevent ctrolyte

under mpormal conditions of use. They shall be located in such\a e b y ar¢ easily

access|ble for maintenance.

15.5.3.p A seal shall be provided between each polg leakage

of the glectrolyte.

15.5.4 | Connections

15.5.4.]1 shall be

non-rig|d. When non-rigid connections &

a) welfled or soldered intd

b) cri:[ped into a copps

c) crimped into a,cop brt cast
into the cell té:fy

In casegs b) and c) e etween

the termination a $ection.

In calctplating ble and

female|threads i

NOTE A hetal (for

example|c ies of the

connectipn (fore amle Q prev used, it

may be electrical

conductiyi

15.5.4.2 The conneclors and terminations shall be able to carry the current required for the
duty without exceeding the temperature class. Where the duty cannot be specified, the battery
shall be assessed at the 1 h discharge rate specified by the battery manufacturer.

15.5.4.3 All connectors susceptible to attack by the electrolyte shall be protected in a suitable
manner.

15.6 Verification and tests

NOTE These type tests apply to batteries to which the additional requirements of 15.5 apply.

15.6.1 Insulation resistance

The test conditions are given in 26.16.
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15.6.2 Shock test

Batteries which are subject to mechanical shocks in normal service shall be submitted to the
test of 26.15. Other batteries need not be submitted to this test but their marking shall include
the symbol "X".

The test shall be carried out only on samples of cells and their connections. Where cells of
similar construction are foreseen in a range of capacities, it is not necessary to test every
capacity, but only a sufficient number to allow assessment of the behaviour of the complete
range.

16 Other-eleetrical-apparatus

Electriqal apparatus which is not specifically mentioned in clauses 9 tg vith the
requirements in clauses 4 to 8 together with any relevant requiremey ben the
manufgcturer, purchaser and testing station as appropriate, of cl

17 G
splarks or hot surfaces
Parts which in normal operation produce arcs, sparks puld be
capabl i by one
or mor
a) enclosed-break device (see clause 18
b) no
c) hermetically-sealed de
d) sealed device (see
e) en

g) res
h) n-p

Except yperature class shall take account only of the maximum
temper ' i

NOTE

listed in JEC60079-U in which case the apparatus marking shall include the symbol for that
type of |protection (see 28.2 m)).

Parts of the.apparatus’may alternatively be protected by another appropriate type of pthection

18 Supplementary requirements for enclosed-break devices and non-incendive
components producing arcs, sparks or hot surfaces

18.1 Type testing

Enclosed-break devices and non-incendive components shall be subjected to the type test
specified in 26.5. After the test the device or component shall show no visible signs of damage,
and no external ignition shall occur and there shall be no failure to clear the arc when the
switch contacts are opened.
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18.2 Ratings

18.2.1 Enclosed-break devices shall be limited to a maximum rating of 690 V and 16 A.

NOTE An enclosed-break device prevents flame transmission to the external atmosphere under the test conditions
of 26.5 by the closeness of fit of its parts which, because of the construction, form an assembly that prevents
external ignition of the explosive mixture.

18.2.2 Non-incendive components shall be limited to a maximum rating of 254 V and 16 A.

NOTE The contact arrangements of a non-incendive component quench an incipient flame and thereby prevent
ignition occurring. The use of non-incendive components is limited to circuits having electrical characteristics which
are similar to those of the circuit of which the components were a constituent when tested, or to less dangerous
circuits, |n terms of voltage, current, inductance or capacitance, for example.

18.3 GQonstruction of enclosed-break devices

18.3.1 | The free internal volume shall not exceed 20 cm?.

18.3.2 | Poured seals and encapsulating compounds s} erating

temperpture (COT) at least 10 K higher than that occurring nerous

rated service conditions.

18.3.3 | Enclosures shall be capable of rations

without|damage to seals.

19 Sy f sealed devices producing arcs,
splarks or hot surfaces

Hermefically sealed d Hevices

without|test.

The erclosure rations

without|{damage to the

20 Su enta ents for sealed devices or encapsulated devices
prpduc 3

20.1 Seale

NOTE An encapsulated device is considered to be a sealed device.

20.1.1 —Seafteddevites shattbe so constructedthatthey cannot be openedim normat service,
they shall have a free internal volume not exceeding 100 cm?, and shall be provided, where
necessary, with external connections, for example flying leads or external terminals.

20.1.2 The enclosure shall be capable of withstanding normal handling and assembly
operations without damage to the seal.

20.1.3 Resilient gasket seals shall be positioned so that they are not subject to mechanical
damage under normal operating conditions and they shall retain their sealing properties over
the expected life of the device.
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20.1.4 Poured seals and encapsulating compounds shall have a continuous operating
temperature (COT) at least 10 K higher than that occurring when operating in the most onerous
rated service conditions.

20.1.5 The type tests described in 26.6 shall be performed on five samples of each device
selected at random.

20.2 Encapsulated devices for luminaires

20.2.1 The encapsulant resin shall have a continuous operating temperature (COT) of at least
20 K higher than the marked maximum surface temperature.

20.2.2 | The manufacturer shall provide a material specification to subs i continuous
operatipng temperature (COT). Where no particular material specificatj i the\resistance
to heat|test, as specified in section 13 of IEC 60598-1 shall be applied | to the
marked maximum surface temperature +20 K.

20.2.3 | The encapsulation shall have no deliberate voids aticomponénts quch as
relays jand switches may have a free volume of 100 c Jnon but Yhere shall be a
minimum thickness of encapsulant of 3 mm between Such compo one is
used wjthin the encapsulation.

NOTE \Vhere the voids contain switching cont of each

contact ghould not exceed 6 A.

20.2.4 | All parts of the device, excludin n, shall

20.2.5 | The minimum thicknes ; surface
of the éncapsulated asjsegmb g having
no free i 2 i sulated
in a canister, on@

If am @ g resin
betwee metallic

caniste ness of the layer between the housing and any component

or cond the minimum thickness of the protective housing is 1 mm, but
if this thick S , the sum of the thicknesses of housing and resin shgll be at
least 3|n aterial of the housing shall be subject to the same requirementq as the
encaps| i Si

NOTE The thickness
with 26.94.3.2.

of the layer may have to be greater than the minimum stated in order tq comply

20.2.6 These encapsulated devices shall be tested in accordance with 26.6.3.

20.3 Sealed devices for luminaires

Sealed devices for luminaires shall comply with the requirements of 20.1.1 to 20.1.4 and shall
be tested in accordance with 26.6.4.
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21 Supplementary requirements for energy-limited apparatus and circuits
producing arcs, sparks or hot surfaces

21.1 General

NOTE The energy limitation technique is based upon the philosophy of intrinsic safety (see IEC 60079-11). To
ensure that ignition cannot occur, normally sparking parts are located in appropriate circuits. The components
which restrict the energy may be part of the apparatus or may be outside.

To determine that the stored energy in the circuit or the operational arc or spark has
insufficient energy to cause ignition under the operating conditions given in this standard, the

The aplparatus shall contain a reliable means of limiting the voltage a ilable to
energy|storing components within the energy-limited apparatu nection
facilitieg of the associated energy-limited apparatus and at any qorma t within
the engrgy-limited apparatus, for example by the use of Zeng e, s&ri istdrs. The
assessment or testing of the apparatus shall take accoudnt o std bf such
compo i upward
tolerange of 10 % shall be assumed, unless other infg

21.3 Bnergy-limited apparatus

The anfalysis or testing of the apparat circuit
paramgters defined by the manufacturer

The aplparatus shall be m use 29)
shall g|ve all relevant d s shall
include| at least the m citance

(including cable inducta

21.4 Self prote

The an
appara

g shall include its included functions as energyflimited
d apparatus.

21.5 §

If the appa nQt comply with clause 12, separation of conductive parts betweer

shall comply with table 2.

21.6 Plugs and sockets

Where energy-limited or associated energy-limited apparatus is fitted with more than one plug
and socket for external connections and interchange could adversely affect the type of
protection, such plugs and sockets either shall be arranged so that interchange is not possible
(for example by keying) or mating plugs and sockets shall be identified to make interchanging
obvious (for example by marking or colour coding).
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21.7 Protection against polarity reversal
Protection shall be provided within energy-limited apparatus to prevent invalidation of the type
of protection as a result of reversal of the polarity of supplies to that apparatus or at

connections between cells of batteries where this could occur. For this purpose a single diode
is considered to be acceptable.

21.8 Requirements for components on which energy limitation depends
21.8.1 Ratings of components

Any component on whrch the type of protectlon depends except such deV|ces as transformers

fuses, , Lithe re than
two thifds of the|r maxrmum current voItage and power related to the ratl g of the devjce, the
mounting conditions and the temperature range specified. These maxj atedvalugs shall
be thos

NOTE 1

NOTE 2| It is not intended that components which are stressed infrequently & R i irds rating.
For example, a diode used to suppress the spark energy caused by mahia i SWi solenoid
valve negd only be rated for the normal current in the circuit.

efrhinals.

21.8.2 | Fuses

Fuses may be used to protect other energy-
limited | circuits. Where fuses are uSe 3 to flow
continupusly where [, is the rated current of the™ i ic shall
ensure(that the transient ratings of prote

User rgplaceable fuses uséd\to p nts h
[ [ 3 the—chs

enclosure. The type desiggpatio

Il be replaceable only by operling the

Fuses pheed not 2 i nt of tabte 2 but must have a rated voltage of at Igast U,
within gssociated wrepgy~limi (or U; within energy-limited circuits or apparatus).

Fuses ditional
currenttli

21.8.3

Unless ir Y&l apparent in the operation of the apparatus, shunt safety components
such 4 ptected

compoTent in such a’manner that they are not likely to become disconnected.

22 Supplementary requirements for restricted-breathing enclosures protecting
apparatus producing arcs, sparks or hot surfaces

NOTE Restricted breathing is not suitable for equipment operated on a short time duty cycle because of the
increased probability that the apparatus might be de-energized when flammable gas or vapour surrounds the
enclosure.

22.1 Protection by restricted-breathing enclosures may be applied in the following circum-
stances:

a) enclosures containing sparking contacts but with a limitation in dissipated power such that
the averaged air temperature within the enclosure does not exceed the external ambient
temperature by more than 10 K. However the internal air temperature may exceed the
external ambient temperature by up to 20 K if the rate of temperature decay, when the
apparatus is de-energized, is limited to not more than 10 K/h;
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b) enclosures not containing sparking contacts with limitation only in external surface
temperature.

NOTE 1 The use of a restricted-breathing enclosure to protect against ignition from sparking contacts is not
allowed where, because of high internal air temperatures, there is an increased risk of drawing the hazardous
atmosphere into the enclosure when the apparatus is de-energized.

NOTE 2 The effects of the sun's direct heating on the exterior of the enclosure should be taken into account. This
can cause a larger internal temperature change than the 10 K allowed.

22.2 Restricted-breathing enclosures shall comply with 26.8.1. Provision shall be made for
carrying out checks to ensure that the requirements for restricted-breathing enclosures are
complied with after installation or after maintenance.

22.3 Restricted-breathing enclosures shall comply with the appropri 8. Any
gasket|or special part necessary to comply with the criteria shall be supplied a.eniclosure
and shall be subjected to the preconditioning described in 26.6.2. i jegcted to
the tes{ specified in 26.8.

22.4 Resilient gasket seals shall be positioned so that the Subj hanical
damagé under normal operating conditions and they shal ing ies over
the expected life of the device.

Alternati
22.5 PRoured seals and encapsulati ave a continuous operating
temperpture (COT) at least 10 K higher t Pt ' operating in the most gnerous

rated service conditions.

22.6 Restricted-breathing v provision for carrying out checKs after
installation or maintena

NOTE The installation inst| 5 i ith apparatus should contain information on the selection of entry
devices @nd cables.

22.7 If internal fap
of leakqge.

idn shall not induce a depression at a potential[source

23 Su
pr

ents for n-pressurization protecting apparatus
arks or hot surfaces

NOTE $ince the-app |cat|n of these supplementary reqwrements provides protection against |gn|t|on from arcs,
sparks a parts of
a pressulzed enclosure prowded that aII such parts are |ntended to be unenerg|zed when the presgurization
techniqu ablsence of
pressurization, in wh|ch case the relevant reqmrements of clauses 6 to 16 (possibly supplemented by clauses 17
to 22) do apply.

23.1 Forms of n-pressurization
Apparatus is subject to purging and

a) leakage compensation; or
b) static pressurization.
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23.2 Requirements for n-pressurization enclosures
23.2.1 Degree of protection of enclosure

The enclosure, ducts, cable entry devices, etc. shall provide a degree of protection of at least
IP44 when tested in accordance with 26.3.4.

NOTE 1 These requirements replace those of 5.1.1.

NOTE 2 For effective static pressurization, a higher degree of protection will normally be required.

23.2.2 Doors and covers

The requirermemntsof 5-3of tEC66079-2appty:

23.2.3 | Mechanical strength

nd the
equired

In addjtion to the requirements of 5.2, the enclosure, ducts,
overprgssure test, or shall be fitted with a safety device or mar
by 5.4 ¢f IEC 60079-2.

23.2.4 | Apertures, partitions and internal compone

The requirements of 5.5 of IEC 60079-2 apply.

23.2.5 | Spark and particle barriers

A spark and particle barrier shall be proyic ormally open vent when there is 3 risk of
i{eria given in 5.8 of IEC 60079-2.

The temperature classfificatio S >i' the hottest external surface temperature of
the englosure, unléss S apparatus which is internal to the enclosyire and
which i protect 1 { Qtestion and is intended to remain energized when the
apparajus is not subj izati

23.4 Safety pro ety devices (except for static pressurization)

The req EC 60079-2 for pressurization type pz apply.

23.5 Safe and safety devices for static pressurization

The requirements of cfause 8 of IEC 60079-2 apply.

23.6 Supply of protective gas
The requirements of clause 9 of IEC 60079-2 apply.

24 General information on verification and tests

The order of testing should be: any endurance test specified in this standard or the relevant
product standard, followed by impact testing and then IP tests and, where appropriate, the
restricted-breathing test.

The type verifications and tests are intended to verify that a prototype or sample of the
electrical apparatus complies with the relevant requirements of this standard. The testing
station is not required to verify compliance of the material with its definition.
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Certain tests may be omitted if the parties concerned agree that they are not applicable to
certain types of apparatus in which case justification for such omission shall be given in the
documentation (see clause 29).

For manufacturer’s responsibility regarding testing refer to clause 30.

25 Specification documentation

25.1 The manufacturer shall prepare documentation which gives a full and correct
specification of the explosion safety aspects of the electrical apparatus and shall include
verification that, in the design of the electrical apparatus, the requirements of this standard
have b¢en observed.

25.2 The manufacturer may submit this documentation, along witk
samplels as may be required, to a testing station (certification bod}
confirmling compliance with the requirements of this standard.

25.3 here independent certification is not sought or/pro |e r shall
preparg¢ a declaration of compliance with this standard Al documentation
and whjch is suitable for supplying in accordance with

26 Type tests

26.1 General

The representative sample shall be tesied i corda ith the requirements for type tests of
this stajndard.

26.2 Test configurati

Each tgst shall b 5 v of the apparatus which is considered to| be the
most upfavourable b e test.

26.3 T
26.3.1

26.3.1. losures and non-metallic parts of enclosures (other than

Tests $hall’be made/on two samples which shall be submitted first to the tests of thermal
endurapce’to heat (see 26.3.2.1), then to the tests of thermal endurance to cold (see 2§.3.2.2),
then tohe—mechanicaltests (occ 2033), thern—to—the—tests—fof dGSIUGO of plutcut;un (: ) (See
26.3.4) and finally, when necessary, to any other test specified in this standard or any product
standard.

26.3.1.2 Metallic enclosures, metallic parts of enclosures and glass parts of enclosures

Tests shall be made on the number of samples specified for each test, first the mechanical
tests (26.3.3), then the tests for degrees of protection (IP) (26.3.4) and finally, when necessary,
any other test specified in this standard or any product standard.
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26.3.2 Thermal endurance tests
26.3.2.1 Thermal endurance to heat (plastic materials)

The thermal endurance to heat is determined by submitting the enclosure or parts of
enclosures in plastic materials on which the integrity of the type of protection depends to
continuous storage for two weeks in an ambience of (90 £ 5) % relative humidity and at a
temperature of (10 £ 2) K above the maximum temperature in rated service.

In the case of a maximum service temperature above 85 °C the period of two weeks specified
above will be replaced by a period of one week at (95 + 2) °C and (90 £ 5) % relative humidity
followed by a period of one week at a temperature of (10 + 2) K higher than the maximum
temperpture in rated service.

26.3.2.2 Thermal endurance to cold (plastic materials)

Tests ghall be carried out in accordance with 23.4.7.4 of IEC 60

26.3.3 | Mechanical strength tests

26.3.3. Tests for resistance to impact

Tests dhall be carried out in accordance with 23
where |[EC 60079-0 requires agreemenibetweep
be by agreement between the manufsé S

9-0Ywith the exceptfon that
nd the test house, this may
ere is no involvemeént of a

test holise. When an electrical apparatu i sts according to the low risk of
mechaxical danger given in table 4 of > ~it'shall be marked with the symbqgl "X" in
accordance with clause 28.

26.3.3.2 Drop test

In addition to the test ¢ rdance

with 23|4.3.2 of @0
NOTE Kor hand-held Yimihaj

26.3.3.

When e. Any
deform paratus
nor shg becified
in this nt shall
remain|closed and.any’battery block shall not be separated from the apparatus.

Superficial-damagechipping-topaintwork breakage of coolingfinsor other similar parts of the

electrical apparatus and small dents shall be ignored.

External fanhoods and screens may be deformed but displacement or deformation shall not
cause rubbing by the moving parts.

Restricted-breathing enclosures shall be capable of passing the type tests in accordance
with 26.8 after passing the type tests of this clause.
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26.3.4 Tests for degree of protection (IP code) by enclosures
26.3.4.1 Test

26.3.4.1.1 The test procedures and acceptance criteria shall be in accordance with IEC 60529,
except for rotating electrical machines which shall be in accordance with IEC 60034-5.

26.3.4.1.2 The apparatus shall be mounted in the attitude for which it was designed to
operate. If there is more than one such attitude, the most onerous condition shall be chosen,
which shall be noted in the test report.

26.3.4.1=3 ry 1 as
specifie

26.3.4.1.4 When tested in accordance with IEC 60529 the apparat ized or
in operation.

26.3.4.1.5 Where no electric strength value for the test tod i leargnce for
high-vgltage equipment (rated voltages exceeding 1 000 V a.c. .cY is speciffed in a
releva i : 9 shall be|carried
outat (g U, +1000)+10 % V r.m.s. applied betweey 10,s e U, is the maximum
rated of internal voltage of the apparatus.

26.3.4.1.6 In the case of drain hol i Q\i gs, for compliance with the
acceptance criteria for IP3X and IP4X, i ll not enter the free spacqg of the
enclosyre.

26.3.4.p

26.3.4.2.1 Unless thel ard the
criteria[for compliance

At the conclusio@ N powder shall not have accumulated in any quantity or
location such that gifl e with the
correct

26.3.4.2. ore onerous requirement in a relevant product standprd the
criteria (where the second numeral can be 1 to 7 inclusive), water
ingress

At the ¢ the test the interior of the enclosure shall be inspected for any signg of the
ingress| of water. If water has entered it shall not

a) be sufficient to interfere with the satisfactory mechanical and/or electrical operation of the
apparatus;

b) reach live parts or windings not designed to operate when wet;
c) accumulate near to a cable entry or enter a cable.

NOTE 1 Condensation should not be mistaken for ingress of water.

NOTE 2 Wetness of rotating mechanical parts should not be regarded as failure of the test if such wetness cannot
be transferred to other parts of the apparatus during rotation.

NOTE 3 Accumulated water which could be thrown up by the mechanical parts when the apparatus is operated
should be assessed under a), b), or c).

NOTE 4 The preceding criteria and notes are compatible with the appropriate clauses of IEC 60034-5 and
IEC 60529.
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26.4 Test for cable entry clamping method
The cable entry and device shall withstand a pull-test with the following forces (in newtons):

— 10 times the value in millimetres of the diameter of the mandrel or cable, with a minimum of
100 N, when the cable entry is designed for circular cable; or

— three times the value in millimetres of the perimeter of the cable, with a minimum of 100 N,
when the cable entry is designed for non-circular cable.

The test will be satisfied when any slippage of the cable over a test period of 6 h does not
exceed 6 mm.

Where [more than one cable passes through the device, the test shall plied gimulta-

neously to all cables.

26.5 Test for enclosed-break devices and non-incendive compd

26.5.1 | Preparation of enclosed-break device samples

Any elastomeric or thermoplastic material which is used cover

wh|ch s intended to be opened in service, or whic ical or
nent is

subjec

Other d then

replacgd.

26.5.2

For ngn- cles of

operati

load.

The cg to the

a) rem

b) drill

c) drawj ressure

d|menS|ons permltted by the construct|on drawmgs shaII be filled W|th and surrounded by an
explosive mixture according to the stated group of the apparatus, as follows:

Group IIA: (6,5 £ 0,5) % ethylene/air at atmospheric pressure;
Group IIB: (27,5 £ 1,5) % hydrogen/air at atmospheric pressure;

Group IIC: (34 +2) % hydrogen, (17 +1) % oxygen and the remainder nitrogen at
atmospheric pressure or alternatively (27,5 + 1,5) % hydrogen/air at an over-
pressure of 500 mbar.

26.5.3.2 For enclosed-break devices, the explosive mixture within the device shall be ignited
by the operation of the enclosed contacts when connected to the maximum rated source of
energy and power, and maximum load, in terms of voltage, current, frequency and power
factor. A make and break test shall be repeated 10 times with a fresh explosive mixture for
each test.
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26.5.3.3 For non-incendive components, the contacts shall be operated 50 times at 100 % of
the normal load when the component is filled with and surrounded by the explosive mixture.
This make and break test shall be repeated three times with a fresh gas mixture for each test.

NOTE "Specified electrical load" means the current and voltage under normal operating conditions of the circuit in
which the component is used or for which safety has been verified.

26.6 Tests for sealed devices and encapsulated devices

With the exception of luminaires, the tests for which are specified in 2

6.6.3 and 26.6.4, sealed
devices and encapsulated devices shall be tested in accordance with 26.6.1.

26.6.1 [Apparatus

26.6.1.1 mplete
immersi eatures
accord
a) Method 1
The .$.2.3 a)
with provision for stirring to maintain a uniform bat i 2 2Je iod [and for
the linsertion of a suitable temperature measuring i
b) Method 2

Thdg container shall allow connectjgn SUYF i ressure
over the surface of the liquid and i ~ er than
5 klPa for a minimum duration of 2 mi

26.6.1.
26.6.2 | Procedure

26.6.2.1 Five saffiple
in 26.6)2.2 if appro

scribed

26.6.2. rial the
device 6ven for 7 days at a temperature at least 10 K higher than
the ter or seal in the most onerous rated service conditlons or
(802 ter.

26.6.2. he_test procedure shall be that given in a) or b) according to whether methiod 1 or
method ifi

a) Method'1 — Immersion in heated fluid

The test sample, at a temperature between 15 °C and 35 °C, is immersed in the test fluid
maintained at a temperature in the range 75 °C to 85 °C to a depth of at least 50 mm above
the uppermost portion of the enclosure of the test sample for a duration of at least 2 min.

For the duration of immersion, a close visual observation is made for evidence of leakage
in the form of a stream of bubbles lasting for at least 20 s or for an initial large burst of
bubbles, both of which are an indication of an unsatisfactory seal.

b) Method 2 — Immersion at reduced pressure

The test sample at a temperature between 15 °C and 35 °C is immersed in the test fluid at
a temperature between 15 °C and 35 °C and the pressure above the level of the fluid is
reduced to a value of not more than 5 kPa (absolute). This partial vacuum is maintained for
a minimum of 2 min whilst maintaining a close visual observation for evidence of leakage.
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26.6.3 Test for encapsulated devices for luminaires

26.6.3.1 A thermal cycling test shall be made on the encapsulated device as follows:

a)

b)

The tedt is completed after three cycles.

After the thermal cycling test, the voltage test described in

At room temperature, energize the device at normal load until the surface temperature of
the device has stabilized (using the rate of rise criterion of 1 K/h).

Raise the ambient temperature slowly to that value which it is predicted would make the
surface temperature of the device 10 K above the value of the maximum marked surface
temperature. Maintain until the surface temperature of the device has again stabilized
(using the rate of rise criterion of 1 K/h).

De-energize the device and allow it to cool to room temperature.

Lower the ambient temperature to 10 °C and allow the surface tempera stabilize.

normal
lized.

Rermove the device from the low ambient temperature and immedi
load and continue the test until the surface temperature of the dew

26.6.3.2 The terminals of the device are connected/tog oidal voltage jJapplied
for 1 min between the terminals and the outer surface (of/the. devices e r.m.s. valuLis not
less thpn V,, or (2U + 1 000) V which ar, ere\V, is the maximum peak

output Yoltage of the device and U is tf

working voltage is 42 V or

less, the test voltage is 500 V instead p . oil is placed around thle outer

surfacs

Complipnce shall be checkeq as follows;

a)
b)

the [voltage test shall notproduce eles

on that
posure

the [sample shall be

could impair thextyp
of gncapsulated parts

26.6.4

If the devicedcontai i i i rial the
device phg O i P is then
heated t¢_a t 3 i i h.

If the device«co

ated in

an air jovehn for 7 d&ys at a temperature of 10 K above that occurring when the dgvice is
operatipgUnder maximum rated service conditions as determined by the test house or declared

by the manufacturer-.

The test samples shall then be subjected to one of the following leakage tests:

a)

with the test samples at an initial temperature of (25 + 2) °C, they are suddenly immersed in
water at a temperature of (50 = 2) °C to a depth of 25 mm for 1 min. If no bubbles emerge
from the samples during this test, they are considered to be "sealed" for the purposes of
this standard;

the test samples are immersed to a depth of 75 mm in water contained in an enclosure that
can be partially evacuated. The air pressure within the enclosure is reduced to the
equivalent of 120 mm Hg (16 kPa). There shall be no evidence of leakage from the interior
of the device;

any other test that shows that the devices leak at a rate not greater than 10° ml of air per
second at a pressure differential of 1 atmosphere (101,325 kPa).
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26.7 Assessment and test of energy-limited apparatus and circuits

26.7.1 Apparatus and circuits shall be assessed or tested using the methods given in
10.4 of IEC 60079-11.

10.1 to

26.7.2 References to fault conditions and safety factors in 10.1.1 and 10.4 of IEC 60079-11

shall be ignored. The assessment or test shall relate only to the apparatus and circuit in
operation. In 10.1.2 of IEC 60079-11, reference to table 4 of IEC 60079-11 shall be sub

normal
stituted

by table 2 of this standard. For apparatus complying with clause 12 of this standard, only
switching contacts, or plugs and sockets not complying with clause 14 of this standard, shall be

subject to assessment or test.

26.7.3 | Circuits having variable components shall be tested with the /co in the
conditipns which create the most incendive sparking.
26.8 Tlests for restricted-breathing enclosures
26.8.1 | Apparatus with provision for routine checking of restricte < i roperties
Under fonstant temperature conditions, the time interval sure of
300 P4 (30 mm water gauge) below atmospheric to gauge)
below atmospheric shall be not less than 80 s.
26.8.2 | Apparatus without provisio

properties
Under fonstant temperature conditionssthe time Jn sure of
3 kPa (300 mm water gauge) below atmospheric_tQ © ge to 1,5 kPa (150 mm water|gauge)
below gtmospheric shall be %
NOTE Kor the tests of 2 esign of {A€ enclosure is such that the rate of brepthing is
independent of the directio alternatively be performed with a positive pressyre within
the enclgsure.
26.8.3 Apparat; phere olume of the enclosure changes due to presssure
The en he rate
of supp asured.
The value digided™b
26.9 T
26.9.1
The tedtshall be performed in accordance with 16.1 of IEC 60079-2.

26.9.2 Leakage test

The test shall be performed in accordance with 16.2 of IEC 60079-2.

26.9.3 Purging test for leakage compensation and filling procedure for static
pressurization

The test shall be performed in accordance with 16.3 of IEC 60079-2.

26.9.4 Verification of minimum overpressure

The test shall be performed in accordance with 16.5 of IEC 60079-2.
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26.9.5 \Verification of the ability of the n-pressurization enclosure to limit internal
pressure

The test shall be performed in accordance with 16.8 of IEC 60079-2.

26.10 Test for screw lampholders
NOTE These insertion and withdrawal tests need not be carried out with E10 lampholders.

For E14, E27 and E40 lampholders, a test cap with dimensions complying with IEC 60238 shall
be fully inserted into a sample lampholder applying a torque according to the type of
lampholder, as given in table 8.

ased|on the
p caps

For E1[3, E26 and E39 lampholders, an equivalent test shall be per
dimensjonal requirements of IEC 60238, modified for differences betwee
given in IEC 60061 (all parts).

Table 8 — Insertion torque

Lamp cap Torque Q
N

E14/E13 1, 10/1\

E27/E26 | Ao\t >
efoesg (| V30 0d

through 15°.

The tegt cap shall then be partly withdrawn by rotati

The m
table 9

p shall be not less than that given in

m removal torque

Torque
Nm

<\\ = s

\\ \ EX0/E39 1,0

\N TE\ WHere vibration is severe, special mounting should be pro-
videq for'the luminaires.

S

26.11 [Test for starter holders for luminaires

Three samples of the starter holder are placed in a heating cabinet in which the ambient
temperature is maintained at (85 + 2) °C.

After a total of 72 h the starter holders are removed from the heating cabinet and allowed to
cool for 24 h. The contact pressure is then measured by means of a device made according to
the dimension of the gauge detailed in IEC 60400.

The contact force shall be not less than 5 N.
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