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International Sta
safe apparatus, o

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -
Part 11: Intrinsic safety "i"

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardi

ation comprising
all national electrotechnical committees (IEC National Committees). The object o i

participate in this preparatory work. International, governmental and nop<gaveigm njzatighs liaising
with the IEC also participate in this preparation. The IEC collaborates cIoer witk ational Organization
for Standardization (ISO) in accordance with conditions determ : L
organizations.

The formal decisions or agreements of the IEC on technlc nearly as possible, an
international consensus of opinion on the relevant subjects M\technical co mittee has representation
from all interested National Committees.

In order to promote international unification
Standards transparently to the maximum
divergence between the IEC Standard and

indicated in the latter.
The IEC provides no marking roced e_to 'ndi 3
equipment declared to be i 3 ith i jandargs.

dertake to apply IEC International
ional and regional standards. Any

as\oegen prepared by subcommittee 31G: Intrinsically
¢ 31: Electrical apparatus for explosive atmospheres.

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

FDIS Report on voting

31G/65/FDIS 31G/68/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.

Annexes A, B and D form an integral part of this standard.

Annex C is for information only.
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -
Part 11: Intrinsic safety "i"

1 Scope

1.1 This part of IEC 60079 specifies the construction and testing of intrinsically safe
apparatus, intended for use in potentially explosive atmospheres and for associated apparatus,
which is intended for connection to intrinsically safe circuits which enter such atmospheres. It
also contains details of the test apparatus previously published as IEC 600

1.2 This standard supplements IEC 60079-0:1998, the requiremeRn
intrinsically safe apparatus and to associated apparatus except ag indi
list.

If associated apparatus is protected by a type of protectign\list ' C\60079-0 then the
requirements of that method of protection together with the . arts of BEC 60079-0 also
apply to the associated apparatus. The list of exclusionis whi is divectly applicable to
associated apparatus intended for use in situationg w is n@ potentially explosive
atmosphere and in other cwcumstances should egi m ipatior with the requirements

of the other methods of protection.

Clause or subclause excluded
Clause of IEC 60079- 1998 Intrinsically Associated
safe apparatus

apparatus

3.1 Electrical appara Yes Yes

4.2.2 Marking of n{\muNurfac{\empe\a{\e\/ No Yes
5.1 Maxirpmq smﬁz@ce te}rgﬁéture \ No Yes

5.3 Surfa%sg}g?n/;{&{ature éx@ ig}%\ionMMature No Yes

6.2 Enclos%é)pe%iqg\de\lay\/\\\/ Yes Yes
7.1.1 Definf{on\(\)@stks\m\atqialj No Yes
7.1.2 ?é\ui@\en}pf sticsymaterial Yes Yes

7.1.3 \>k=\r|f|cat Nast aterial compliance No Yes
7.2 & }hel\@ Wran@e Yes Yes
7.3 ct%sta\h{: c\(ges on plastics enclosures No Yes
7.3.1 Elecharatus of Group | Yes Yes
(notes 1 and 2 only)
7.3.2 Electrical apparatus of Group Il Yes Yes
(notes 1 and 2 only)
7.4 Threaded holes in plastics Yes Yes
8.1 Light metal enclosure materials No Yes
8.2 Threaded holes in light metals Yes Yes
9 Fasteners Yes Yes
10 Interlocking devices Yes Yes
11 Bushings Yes Yes
12 Materials used for cementing Yes Yes

14 Connection facilities and terminal compartments Yes Yes
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Clause or subclause excluded
Clause of IEC 60079-0:1998 Intrinsically Associated
safe apparatus
apparatus
15 Connection facilities for earthing or bonding conductors Yes Yes
16 Cable and conduit entries Yes Yes
17 to 22 Supplementary requirements for certain electrical apparatus Yes Yes
23.4.3.1 Test for resistance to impact Yes Yes
23.4.3.2 Drop test (no prior impact test necessary) No Yes
23.4.3.3 Required results No Yes
23.4.5 Torque test for bushings Yes ( Yes
N
23.4.6.1 Temperature measurement No Y
23.4.6.2 | Thermal shock test ve§ \\ \ [\es
23.4.7.1 to | Tests on non-metallic enclosures Ye Yés\/
23.4.7.7
23.4.7.8 Insulation resistance test of parts of enclosures of plastics No \ \%s
materials /\ N
27.7 Examples of marking \&s\ / Yes
Annex B Ex cable entries N es \ Yes

@ which the electrical circuits
ndirig explosive atmospheres.

s“contain provisions which, through reference in this text,
of IEC 60079. At the time of publication, the editions indicated

IEC 60079-0:1998, Electrical apparatus for explosive gas atmospheres — Part 0: General
requirements

IEC 60079-7:1990, Electrical apparatus for explosive gas atmospheres — Part 7: Increased
safety "e"

IEC 60085:1984, Thermal evaluation and classification of electrical insulation

IEC 60112:1979, Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions
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IEC 60127-1:1988, Miniature fuses — Part 1. Definitions for miniature fuses and general
requirements for miniature fuse-links

IEC 60127-2:1989, Miniature fuses — Part 2: Cartridge fuse-links
IEC 60127-3:1988, Miniature fuses — Part 3: Sub-miniature fuse-links

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

3 Definitions

For the purpose of this part of IEC 60079, the definitions in IEC 600
definitions apply:

e following

3.1

intrinsically safe circuit
circuit in which any spark or any thermal effect produced™~ itions) specified in this
standard, which include normal operation and speci
causing ignition of a given explosive gas atmosphere

3.2
electrical apparatus
assembly of electrical components, elettri pa of electrical circuits normally

contained in a single enclosure

NOTE 1 — The term "normally" has been introduced

{ dicatexthat apr’apparatus may occasionally be in more than
er with a hand microphone.

3.3
intrinsically safera
electrical apparatus’i € are intrinsically safe circuits

3.4

associated agpa

electrical h ceptains both intrinsically safe circuits and non-intrinsically safe
circuits so that the non-intrinsically safe circuits cannot adversely affect the
intrinsical

NOTE — Associatethapparatus may be either

a) electrical apparatus™which has another type of protection listed in IEC 60079-0 for use in the appropriate
explosive gas atmosphere, or

b) electrical apparatus not so protected and which, therefore, shall not be used within an explosive gas atmosphere,
for example a recorder which is not itself in an explosive gas atmosphere, but is connected to a thermocouple
situated within an explosive atmosphere where only the recorder input circuit is intrinsically safe.

3.5

normal operation

operation of intrinsically safe apparatus or associated apparatus such that it conforms
electrically and mechanically with the design specification produced by its manufacturer


https://standards.iteh.ai/catalog/standards/iec/b5eeefd8-c2dc-4925-9fca-3d2586d9853b/iec-60079-11-1999

60079-11 © IEC:1999 -13 -

3.6

fault

any defect of any component, separation, insulation or connection between components, not
defined as infallible by this standard, upon which the intrinsic safety of a circuit depends

3.7

countable fault

fault which occurs in parts of electrical apparatus conforming to the constructional require-
ments of this standard

3.8
non-countable fault
fault which occurs in parts of electrical apparatus not conformin structional

requirements of this standard

3.9
infallible component or infallible assembly of components

component or assembly of components that is considered &
as specified in this standard

The probability of such fault modes occurring in sery i nsidered to be so low
that they are not to be taken into account.

3.10
infallible separation or insulation

3.11
simple apparatu@
electrical componerit

electrical parameters

3.12
internal wiring
wiring apd elect ections that are made within the apparatus by its manufacturer
3.13
minimum igniting cwgeént (MIC)

minimum current in resistive or inductive circuits that causes the ignition of the explosive test
mixture in the spark-test apparatus according to annex B

3.14

minimum igniting voltage

minimum voltage of capacitive circuits that causes the ignition of the explosive test mixture in
the spark test apparatus described in annex B

3.15

maximum r.m.s. a.c. or d.c. voltage (  Up)

maximum voltage that can be applied to the non-intrinsically safe connection facilities of
associated apparatus without invalidating intrinsic safety

NOTE - The value of U,, may be different at different sets of connection facilities, and may be different for a.c. and
d.c. voltages.
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3.16

maximum input voltage ( U;)

maximum voltage (peak a.c. or d.c.) that can be applied to the connection facilities for
intrinsically safe circuits without invalidating intrinsic safety

3.17

maximum output voltage (  Ugp)

maximum output voltage (peak a.c. or d.c.) in an intrinsically safe circuit that can appear under
open circuit conditions at the connection facilities of the apparatus at any applied voltage up to
the maximum voltage, including Uy, and U;

NOTE — Where there is more than one applied voltage, the maximum output voltage is
most onerous combination of applied voltages.

occurring under the

3.18

maximum input current (/)
maximum current (peak a.c. or d.c.) that can be applied
intrinsically safe circuits without invalidating intrinsic safety

acilities for

3.19

maximum output current ( /g)
maximum current (peak a.c. or d.c.) in an intrinsically safe
connection facilities of the apparatus

an be taken from the

3.20

maximum input power ( P;)
maximum input power in an intrinsicall 5
when it is connected to an gxternal dating intrinsic safety

3.21
maximum output powe
maximum electri 0

3.22

3.23
maximum inte nce ( G

capacitance of the apparatus which is considered as appearing across
the connection facilities of the apparatus

3.24

maximum external inductance ( Lg)

maximum value of inductance in an intrinsically safe circuit that can be connected to the
connection facilities of the apparatus without invalidating intrinsic safety

3.25

maximum internal inductance ( L;)

total equivalent internal inductance of the apparatus which is considered as appearing at the
connection facilities of the apparatus
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3.26

maximum external inductance to resistance ratio (  Lg/Rg)

maximum value of ratio of inductance (L) to resistance (R,) of any external circuit that can be
connected to the connection facilities of the electrical apparatus without invalidating intrinsic
safety

3.27

maximum internal inductance to resistance ratio ( Li/R})

maximum value of ratio of inductance (L;) to resistance (R;) which is considered as appearing
at the external connection facilities of the electrical apparatus

3.28
clearance
shortest distance in air between two conductive parts

NOTE — This distance applies only to parts that are exposed to the atmosphereand ich insulated

parts or covered with casting compound.

3.29
distance through casting compound
shortest distance through a casting compound betweg

3.30
distance through solid insulation
shortest distance through solid insulatio

3.31
creepage distance in air
shortest distance along the
conductive parts

3.32 Q
creepage distance e

shortest distance be

3.33
fuse ratip

3.34
sealed gas tight cell or battery

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

NOTE - Such cells and batteries may be equipped with a safety device to prevent dangerously high internal

pressure. The cell or battery does not require addition to the electrolyte and is designed to operate during its life in
its original sealed state.

3.35

sealed valve-regulated cell or battery

cell or battery which is closed under normal conditions but which has an arrangement which
allows the escape of gas if the internal pressure exceeds a predetermined value. The cell or
battery cannot normally receive an addition to the electrolyte
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3.36

diode safety barrier

assemblies incorporating shunt diodes or diode chains (including Zener diodes) protected by
fuses or resistors or a combination of these, manufactured as an individual apparatus rather
than as part of a larger apparatus

4 Grouping and classification of intrinsically safe apparatus
and associated apparatus

Intrinsically safe apparatus and associated apparatus shall be grouped and classified in
accordance with clauses 4 and 5 of IEC 60079-0:1998.

5 Categories of electrical apparatus

5.1 General

Intrinsically safe apparatus and intrinsically safe parts of asoctated &)
in category "ia" or "ib".

pparatis shall be placed

The requirements of this standard shall
determination of category "ia" or i
considered in accordance with 7.6.

5.2 Category "ia"

With Uy and U; applied,
shall not be capable of[sa

a) in normal operatiomand
most onerou Ad] ;

applied in accordancé with 10.4.2:

—for botha) and b) 1,5
—for ¢) 1,0

The safety factor applied to voltage or current for determination of surface temperature
classification shall be 1,0 in all cases.

If only one countable fault can occur, the requirements of b) are considered to give a category
of "ia" if the test requirements for "ia" can then be satisfied. If no countable faults can occur the
requirements of a) are considered to give a category of "ia" if the test requirements for "ia" can
then be satisfied.
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5.3 Category "ib"

With Uy and U; applied, the intrinsically safe circuits in electrical apparatus of category "ib"
shall not be capable of causing ignition in each of the following circumstances:

a) in normal operation and with the application of those non-countable faults which give the
most onerous condition;

b) in normal operation and with the application of one countable fault plus the application of
those non-countable faults which give the most onerous condition.

The non-countable faults applied may differ in each of the above circumstances.

In testing or assessing the circuits for spark ignition, a safety factor of 1 be applied in
accordance with 10.4.2. The safety factor applied to the voltage or curré 3 Y

of surface temperature classification shall be 1,0 in all cases. If nQ &n occur
the requirements of a) are considered to give a category of "ib" if. th for "ib"

of the spark test apparatus are given in annex B.

5.4 Simple apparatus

a) passive components,
semiconductor devices;

poxes, resistors and simple
b) sources of stored energy with well-defin

c) sources of genera
generate more tha

these sourcesof e
Simple appar

1) simple appa ot achieve safety by the inclusion of voltage and/or current-
limiting iop devices;

2) si pparatus shall not contain any means of increasing the available voltage or

3) where it gssary that the simple apparatus maintains the integrity of the isolation
from earth © e intrinsically-safe circuit, it shall be capable of withstanding the test
voltage to earth in accordance with 6.4.12. Its terminals shall conform to 6.3.1;

4) non-metallic enclosures and enclosures containing light metals when located in the
hazardous area shall conform to 7.3 and 8.1 of IEC 60079-0:1998;

5) when simple apparatus is located in the hazardous area, it shall be temperature
classified. When used in an intrinsically safe circuit within their normal rating and at a
maximum ambient temperature of 40 °C, switches, plugs, sockets and terminals are
allocated a T6 temperature classification for Group Il applications and considered as
having a maximum surface temperature of 85 °C for Group | applications. Other types of
simple apparatus shall be temperature classified in accordance with clauses 4 and 6 of
this standard.
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Where simple apparatus forms part of an apparatus containing other electrical circuits, the
whole shall be certified.

NOTE - Sensors which utilize catalytic reaction or other electro-chemical mechanisms are not normally simple
apparatus. Specialist advice on their application should be sought.

6 Apparatus construction

NOTE — The requirements given in this clause apply, unless otherwise stated in the relevant subclauses, only to
those features of intrinsically safe apparatus and associated apparatus which contribute to this type of protection
and they are additional to the general requirements of IEC 60079-0 except for those excluded in 1.2.

For example, the requirements for encapsulation with casting compound apply only if encap
satisfy 6.4.4 or 6.7.

ulating is required to

6.1 Enclosures

as the method of protection is embodied within the circuits\them 3. H where
intrinsic safety can be impaired by access to conducting ple if the circuits
contain infallible creepage distances in air, an enclos Qi

degree of protection of IP54 in accq t ‘ n general be required for

Group | apparatus.
ame
e

The "enclosure" may not be physicall
and the ingress of solid foreign bodies

nd

6.2.2 Wiring within _apparatus

The maximum permissible current corresponding to the maximum wire temperature due to self-
heating shall either be taken from table 1 for copper wires or can be calculated from the
following equation for metals in general

O L+ 7)o

=1
" @+ar)H

where

a is the temperature coefficient of resistance of the wire material (0,004265 K-1 for copper);
| is the maximum permissible current r.m.s., in amperes;

Is is the current at which the wire melts in an ambient temperature of 40 °C, in amperes;

T is the melting temperature of the wire material in degrees Celsius (1 083 °C for copper);

t is the wire temperature due to self-heating and ambient temperature, in degrees Celsius.
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