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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 organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of EC is to promote
international co-operation on all questions concerning standardization in the electrical(and elegtronic fields. To
this end and in addition to other activities, the IEC publishes International Stap@akds,Their\preparation is

for Standardization (ISO) in accordance with conditions determinegd
organizations.

The formal decisions or agreements of the IEC on technical

5) The IEC provides no marking procedure to\indic its approval and cannot be rendered responsible for any
equipment declared to be in gonformify-with oge of

6) Attention is drawn to the possipilit

International St
Electrical appara

FDIS 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;

¢ withdrawn;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
intended for use_in explosive gas

Group |l electrical apparatus with type of protection
atmospheres.

surrounding explosive gas atmosphere.

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

of protection "n" should cors
compliance with this standa

most recent editions of the normative documents indicated below. For undated references, the
latest edition of thewngfmative document referred to applies. Members of ISO and IEC maintain
registers of 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 i
amendment 2 (1999). ﬁ?ib‘”’fi’ﬁ‘ients
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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 (all parts), Lamp caps and holders together with gauges for the control of
interchangeability and safety

IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60079-0:1998, Electrical apparatus for explosive gas atmosphé . General

requirements 2

IEC 60079-2, Electrical apparatus for explosive gas atmosp Electrical

apparatus, type of protection "p" 3

IEC 60112, Method for determining th
insulating materials under moist conditio

insulating materials —
results 4 6

unskilled person &S mainly for household and similar applications)
IEC 60400, Lampholders for tubular fluorescent lamps and starter holders
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

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

3 Fourth edition in preparation.

4 Fifth edition in preparation.

5 A consolidated edition 7.1 exists (2000) that includes IEC 60238 (1998) and its amendment + (1osl)OCUMeENts
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IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests 6

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

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 60926, 1995, Auxiliaries for lamps — Starting devices (other than glo ters) — General
and safety requirements 7

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

o ers) —

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

allasts for tubular

IEC 61048, Capacitors for use in tub
General and safety requirements 10

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

6 A consolidated edition 1.1 exists (2000) that includes IEC 60664 (1992) and its amendment 1 (2000).
7 A consolidated edition 2.1 exists (2000) that includes IEC 60926 (1995) and its amendment 1 (1999).
8 A consolidated edition 2.1 exists (2000) that includes IEC 60927 (1996) and its amendment 1 (1999).
9 A consolidated edition 2.1 exists (1999) that includes IEC 60928 (1995) and its amendment 1 (1999).

10 A consolidated edition 1.2 exists (1999) that includes IEC 61048 (1991), its amendment 1 (§#89 i
amendment 2 (1999). ﬁ@éﬂi‘rﬁents

Document Sharing Hub

Full document details: IEC 60079-15 2001


http://www.avadocuments.com/doc/iec-60079-15-2001
http://www.avadocuments.com/doc/iec-60079-15-2001

60079-15 O IEC:2001(E) -11-

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
assembling and connecting (plate lugs, group bars, terminal posts), of the cell container, and theselectrolyte.

NOTE 2 A sketch illustrating various parts of a cell is given in figure 1. This sketclyiq included

purposes only and is not intended to imply any requirements or preference for a parti

for descriptive

3.2.2
secondary battery

[IEV 486-01-03]

3.2.3

container (of a cell)

container for the plate pack and electrofyte of
the electrolyte

[IEV 486-02-20]

3.24
(battery) container
enclosure to contain the

batte
NOTE The cover is a part p

3.2.5

battery capacity
quantity of electici
specified conditions

NOTE The SI
expressed jrha

arge, which a fully charged battery can deliver under

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

3.2.6
plate pack
assembly of the positive and negative plate groups with separators

[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 ther
attained in the first cycle

[IEV 411-51-07]

quilibrium to be

3.7
encapsulated device

IEC 60079-18.

3.8
enclosed-break device

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

3.9
energy limitatio
concept applica i no Spark or any thermal effect produced in the test
conditions prescribe capable of causing ignition of a given flammable gas
or vapour

3.9.1

3.9.2
associated 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 norma

3.12

hermetically-sealed device

device which is so constructed that the external atmosphere ga cess to the interior
and in which the seal is made by fusion, for example S ! g, welding or the

fusion of glass to metal

3.13

maximum external capacitance, C,
maximum capacitance in an energy-lii
facilities of the apparatus

connected to the connection

3.14
maximum external inductance

maximum value of infuctagceNin an enexg e¢d circuit that can be connected to the

3.15
maximum input cux
that can be safely applied in normal operation to the

connection faciliti \ d apparatus

3.16

maxim

maximum pe ’be safely dissipated in normal operation within an energy-limited

apparatus

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

3.23
maximum r.m.s. a.c. or d.c. voltage, U,,
maximum voltage that can be applied to the non-en imitedconnection facilities of

associated energy-limited apparatus without invalidating

3.24

non-incendive component
components having contacts for maki
which the contacting mechanism is

3.25
non-sparking device

device constructed\{o
ignition hazard @o

components with tie

3.26

operation of a moter_ on a duty cycle.

NOTE 2 Variation of the/supply voltage within stated limits and any other operational tolerance is part of 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
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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 gas-tight cell or battery
cell or battery which remains closed and does not release either gas or li
within the limits of charge or temperature specified by the manufacturer

id when operated

NOTE Such cells and batteries may be equipped with a safety device to preven ang high internal
pressure. The cell or battery does not require addition to the electrolyte and is desi é Rg its life in
its original sealed state.

3.32
sealed valve regulated cell or battery
cell or battery which is closed under normal conditions b

3.33
separation

3.34

stopping box
device to prevent the flow
sealing facilities

3.35

type of protection

type of protectionapp apparatus such that, in normal operation and in certain
specified abnor not capable of igniting a surrounding explosive gas
atmosphere

NOTE 1 requiremepts of this standard are intended to ensure that a fault capable of causing

NOTE 2 An examphy of'a specjfied abnormal condition is a luminaire with failed lamp.
3.36

"U" symbol "
symbol used (usually as a suffix to a certificate reference) to denote an Ex component
NOTE The symbols "X" and "U" should not be used together.

3.37

working 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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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 standard:

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 temperature class of the apparatus, unless the temperature of the sGrfase or hot spot is

specified in 4.3.3.

NOTE Contacts with provision for sliding are considered as sparking in nog
taken such as clamping of the contact itself to the conductive track.

4.2 Apparatus grouping

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

Where electrical apparatus is for use on < hall be tested accordingly and
it shall be marked with the symbol Il and th or chemical formula of the gas (see

clause 28).

NOTE For the purpose of this &

4.3 Temperatures

4.3.1 Maxim@:

Subclause 5.2 of IEC 60079-0 applies.

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 Electrical 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,
heater or indicator); or

b) completely external to the apparatus enclosure (for example an eart

c) partly within and partly external to the apparatus enclosure (for exam n imdicating lamp
or push-button switch).

4.5.3 In the case of mounting completely within the enclos i ing or assess-
ment is only necessary with regard to those aspects STE\ or cogstruction of the
component which are affected by its mounting withjn S Qr/example, surface
temperature, creepage distance and clearance, and ofher_congiti ndent upon mounting

4.5.4 In the case of mounting extern@l to\thé ithin and partly external to
the enclosure the mterface between th ¢ enclosure shall be tested or

NOTE 1 If certific ; e_respgnsibility of the certifying body or testing station to check
compliance with thisN\gequirem s rer should indicate compliance by marking the apparatus or
component in accordan¢e wH 8 3 stating the basis of compliance in the documentation (see

clause 29).
NOTE 2 |If the electxical\ apparat

conditions (for e Randling, humidity effects, ambient temperature variations, effects of chemical
agents, corrosioy) thes e specified to the manufacturer by the user. If certification is sought, it is not the
responsibilj e gertiffing\body“or testing station to confirm suitability for the adverse conditions. Special
precautio en vibration effects on terminals, fuse holders, lampholders and current-carrying
connect|ons i r safety, unless they comply with specific standards

5 Construction

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

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

5.1.3 Where the enclosure is completed by the installation of a t rking shall
include the symbol "X" and the manufacturer shall protide\re ; fortwation in the
documentation in accordance with clause 29.

5.2 Mechanical strength

NOTE 2 In ordexto ensuye reliable current transfer without risk of sparking under adverse operating conditions,
such as vibration orsqrrosion, precautions that can be taken include:

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

— the provision of an adequate quantity of fasteners.

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.

Enclosures of plastic material with surface area projected in any diréction™of more than
100 cm? shall be so designed that under normal conditions of use, majfite d cleaning,
danger of ignition due to electrostatic charges is avoided.

This requirement shall be satisfied either by suitable selectig eriaNso that the

paid to maintaining a minimum insulation
arts that are in contact with live parts.

ers intended to be opened in service for
may only be tapped into plastic material

Non-sparking cohnectipns shall be designed to prevent sparking under conditions of vibration.

NOTE 1 Information 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 It is intended that the form of connection used with loose leads, the provision of aify~ecessary insulation
and the maintenance of clearances and creepage distances required by clause 7 are (the responsibility of the
installer of the apparatus.

6.2.3 A facility for the connection of an earthing or equi - g conductor shall be
provided near the other connection facilities and i partment of electrical
apparatus except where the installation ditions specified (for example
single-core cable connections) do not<eq onductor, in which case the

Special precautions shall be taken i t in contact consists of a material
containing light metal.

made from steel.
6.2.4 Earthing @q '
connection of at leasyone\gand

Ta<e\\ Mini

X(;r ssk\cfﬁal area of Cross-sectional area of the
| ase conductors of the corresponding protective
\ mm?

onnection facilities shall allow for the effective

ul_crogs-sectional area of protective conductors

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

applied;

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

6.2.7 Conduit entries shall be constructe \ at they do not alter the type of
protection and the specific characteiistic ical apparatus on which they are

b) in an adaptor plate ig i i oh the enclosure;
c) in a suitable in integ i ttached to the enclosure.

6.2.8 When the term dted conditions is higher than 70 °C at the cable or
conduit entry po ¢ akthe/branching point of the conductors, the outside of the
electrical appa all b arked as a guide for the selection by the user of the cable, or of
the wiring in S gure 2). In addition, the apparatus shall be marked with the

symbol "

If a diversity Ta
documentation (see

6.2.9 In the case of portable apparatus any cable entry shall satisfy the appropriate clamping
requirements of B.2.3.1 of IEC 60079-0.
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