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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 5.0 2006-07

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety "i"

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by subcommittee 31G: Intrinsically-safe
apparatus, of IEC technical committee 31: Equipment for explosive atmospheres.

The text of this interpretation sheet is<based an the following-documents:

DISH Report on voting
31G/310/DISH 31G/313/RVDISH

Full information on the.voting for the approval of this interpretation sheet can be found in the
report on voting indicated.in.the above table.

Background
IEC 60079-11:2006.subclause 10.5.3 b) states the following:
The maximum surface-temperature shall be determined as follows:

All current-limiting-devices external to the cell or battery shall be short-circuited for the test.
Any external sheath (of paper or metal, etc.) not forming part of the actual cell enclosure shall
be removed for the test. The temperature shall be determined on the outer enclosure of each
cell or battery and the maximum figure taken. The test shall be carried out both with internal
current-limiting devices in circuit and with the devices short-circuited using 10 cells in each
case. The 10 samples having the internal current-limiting devices short-circuited shall be
obtained from the cell/battery manufacturer together with any special instructions or
precautions necessary for safe use and testing of the samples.

The intent of the cited paragraphs is to simulate an internal short inside a cell, by shorting the
cell’s external terminals for the purpose of thermal assessment.

It was found that two details have been misinterpreted in this subclause:

a) The subjects of this subclause are cells or batteries, while the intent is clearly to
simulate internal shorts inside cells and not inside batteries in which case the shorts
could be interpreted as being external to the cell(s) within a battery.
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b) It is unclear what constitutes a current limiting device that protects against internal
shorts.

A separator with shutdown function may be interpreted as a current limiting device that
protects against internal shorts by its function, but since it is a constructional part of the cell
that is not removable without invalidating the functionality of the basic cell, it is not a current
limiting device for the purposes of implementing the standard. Conversely, a CID (Current
interruption device), for example, is a switch that is triggered by increased pressure inside the
cell, and the cell’s functionality is not invalidated by the absence of the CID.

The reference to internal current limiting devices that protect against internal shorts in edition
6 was included to address unknown future cell technologies which could include such current
limiting devices, however at this time no such current limiting devices are known.

Question

For either Level of Protection “ia” or “ib”, what are the current limiting. devices that are
required to be disabled (or equivalent e.g. not fitted, short-circuited or removed) by IEC
60079-11:2006, Subclause 10.5.3 b), and what are the current limiting devices that need not
be disabled?

Answer

All discrete protective devices that can be schematically represented as individual devices
apart from the cell are to be disabled for the purposes:of testing according to IEC 60079-
11:2006, Subclause 10.5.3 b), regardless if they are located inside the cell or if they are
external to the cell. This includes, but is not limited to resistors, fuses, resettable fuses (NTC,
PTC, PPTC), CID (current interruption device); semiconductors, etc.

Features that provide essential cell functions, such“as a separator with shutdown function or
the ohmic resistance of the “electrolyte, are not’considered current limiting devices in the
sense of this clause and need not be shorted or removed, and such cells can be considered
for Level of Protection “ia”.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety "i

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stapda
all national electrotechnical committees (IEC National Committees). The object/of I
international co-operation on all questions concerning standardization in the electriga
this end and in addition to other activities, IEC publishes International Standards,
Technical Reports, Publicly Available Specifications (PAS) and Guides

dization comprising
is to promote
and elec onic flelds To

Publication(s)”). Their preparation is entrusted to technical committees; any IEE iterested
in the subject dealt with may participate in this preparatory work. Inte g and non-
governmental organizations liaising with the IEC also participate in this<{prepa grates closely
with the International Organization for Standardization (ISO) in acgord determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters e

Publications is accurate, IEC cannot b
misinterpretation by any end user.

4) In order to promote international uniformity;

6) All users should r
7) No liability shall c

International Standapd IEC 60079-11 has been prepared by subcommittee 31G: Intrinsically
safe apparatus, of IEC technical committee 31: Equipment for explosive atmospheres.

This fifth edition cancels and replaces the fourth edition published in 1999 and constitutes a full
technical revision.

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

introduction of level of protection “ic” (this level of protection has been introduced to allow
removal of the 'energy limitation' concept from 60079-15);

— introduction of Annex F that allows reduction in segregation distance requirements when
the pollution degree has been reduced by installation or enclosure;

— introduction of alternative spark test apparatus construction when used with high current
circuits;

— introduction of Annex E that provides a method for transient energy test;
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— changes in the table of 'Temperature classification of tracks on PCB's' to allow correlation
with IPC-2152;

— allowing alternative methods of rating resistors when used to limit the discharge from
capacitance;

— introduction of methods to deal with the spark ignition energy consideration when high
current low voltage cells and batteries are used;

— introduction of tests to measure the maximum pressure in sealed battery containers;
— introduction of methods to deal with fault application on voltage enhancement IC's;
— introduction of infallible connection methods for SMD's (surface mount devices);

— introduction of alternative methods to deal with the spark ignition energy in circuits with

both inductance and capacitance;

— introduction of alternative high voltage test for transformers;

— introduction of methods to assess the reduction of effective c
by series resistances;

— introduction of Group | data for permitted short circuit curre ' gpacitance in
the tables of Annex A.

The text of this standard is based on the following dm
~
FDIS F\ke@;rt/)n/\otirb\

31G/159/ED1 N\ Paigielryp,

Full information on the voting for the is

voting indicated in the above table.

andard can be found in the report on

* reconfirmed;
* withdrawn;

» replaced by a revised edition, or
*+ amended.

The contents of the interpretation sheet 1 of December 2019 have been included in this copy.
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EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety "i

1 Scope

This part of IEC 60079 specifies the construction and testing of intrinsically safe apparatus
intended for use in an explosive gas atmosphere and for associated apparatus, which is

atmosphere may depend upon the design and constr
of such electrical apparatus The electrical circuits

The requirements for intrinsically

reguirements of IEC 60079-0, except as
indicated in Table 1. Were 3 : [ andard conflicts with a requirement of

If associated ap tu i in th sive gas atmosphere, it must be protected by an
appropriate type ecti i in IEC 60079-0, and then the requirements of that method
of protection togethér evant parts of IEC 60079-0 also apply to the associated

apparatus. %K

lusion of specific clauses of IEC 60079-0

Intrinsically Associated

\ Wubclause of IEC 60079-0 ::?aratus apparatus
4.2.2 Group\H\—/S)urface temperature marking Applies Excluded
5.3 Maximum surface temperature Applies Excluded
5.4 Surface temperature and ignition temperature Applies Excluded
5.5 Small components Applies Excluded
6.3 Opening times Excluded Excluded
7.1.1 Applicability Applies Excluded
7.1.2 Specification of materials Applies Excluded
7.1.3* Plastic materials Excluded Excluded
7.2% Thermal endurance Excluded Excluded
7.3 Electrostatic charges on external non-metallic materials of Applies Excluded

enclosures
7.3.2 Avoidance of a build-up electrostatic charge Applies Excluded
7.4 Threaded holes Excluded Excluded
Documents
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Table 1 (continued)
Intrinsically Associated
Clause or subclause of IEC 60079-0 ::?aratus apparatus
8.1 Material composition Applies Excluded
8.2 Threaded holes Excluded Excluded
9 Fasteners Excluded Excluded
10 Interlocking devices Excluded Excluded
11 Bushings Excluded Excluded
12 Materials used for cementing Excluded ] Excluded
14 Connection facilities and terminal compartments ExcludM }»&cluded
15 Connection facilities for earthing or bonding conductors Exg,l't\é‘\d \ \Eched
16.5 Conductor temperature E)hs{ud\eg Ex udﬁ
17 Supplementary requirements for rotating electrical machines é&l\u\ked\ E\gluded
18 Supplementary requirements for switchgear Ex@ﬁ \ %cluded
19 Supplementary requirements for fuses \é\&clhq\ed\ > Excluded
20 Supplementary requirements for plugs and sockeys/ \Q(‘cludéq Excluded
21 Supplementary requirements for luminaires /\ K g / . Excl d Excluded
22 Supplementary requirements for/c‘s,glights/aid h\@\dﬁglﬂs ( EXeluded Excluded
23.1 Batteries \ \ \ \ ~ Applies Excluded
26.4 Tests of enclosures A Applies Excluded
26.5.1 Temperature measurement ( ~ \ Applies Excluded
26.5.2 Thermal shock tesh\ NN Excluded Excluded
26.5.3 Small componen ignitier test ~ \\/ Applies Excluded
26.6 Torque test fc}\q siings (N N\ >~/ Excluded Excluded
26.7* Non y/étélhckgnclo&}g\@\r na\m\qlllcbarts of enclosures Excluded Excluded
26.8" Thernal gndutance toeat Excluded Excluded
26.9* Thermzy\quuBQC(}thoﬁ/\ Excluded Excluded
26.10* Resisfancy toulight / Excluded Excluded
26.11* M}}Q }\)\ \e@ic gents for Group | electrical apparatus | Excluded Excluded
26.12 rth con Excluded Excluded
26.13 &%W test of parts of enclosures or non-metallic Applies Excluded
Npat al
26.14 ng te ts Applies Excluded
26.15 Measurement of capacitance Applies Excluded
Annex A Ex cable glands Excluded Excluded
* indicates that these requirements apply for 6.1.2a) only.
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60079. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

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

IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety "e"

IEC 60079-25, Electrical apparatus for explosive gas atmospheres — Payt insically safe
systems

IEC 60079-27, Electrical apparatus for explosive gas atmosphers
intrinsically safe concept (FISCO) and Fieldbus non-incendive ¢

IEC 60085, Electrical insulation — Thermal classification

IEC 60112, Method for the determination of the pro® d
solid insulating materials

e tracking indices of

IEC 60127 (all parts), Miniature fuses

IEC 60317-3, Specifications for particular types ofwirding, wires — Part 3: Polyester enamelled
round copper wire, class 1 )Q

IEC 60664-1:2002\nsulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests 1)

Amendment 1 (2000)

Amendment 2 (2002)

1) A consolidated edition 1.2 exists, that comprises IEC 60664-1 and its amendments 1 and 2. Documents
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IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

ANSI/UL 248-1, Low-Voltage Fuses — Part 1: General Requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions in IEC 60079-0, as well as the
following apply.

3.1 General

3.11

intrinsic safety “i”
type of protection based on the restriction of electrical energy
interconnecting wiring exposed to the potentially explosive atnr
which can cause ignition by either sparking or heating effects

3.1.2
associated apparatus

circuits

NOTE 1 Associated apparatus may be either:

NOTE 2 For the purp
intrinsically safe circuit
circuits cannot adversg

the safe area for charging, Ylata downloading, etc.

[IEV 426-11-03, modified]

3.1.3
intrinsically safe apparatus
electrical apparatus in which all the circuits are intrinsically safe circuits

3.14

intrinsically safe circuit

circuit in which any spark or any thermal effect produced in the conditions specified in this
standard, which include normal operation and specified fault conditions, is not capable of
causing ignition of a given explosive gas atmosphere
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3.1.5

simple apparatus

electrical component or combination of components of simple construction with well-defined
electrical parameters which is compatible with the intrinsic safety of the circuit in which it is used

3.2
coating
insulating material such as varnish or dry film laid on the surface of the assembly

NOTE Coating and base material of a printed board form an insulating system that may have properties similar to
solid insulation.

[Definition 3.5 of IEC 60664-3]

3.3

conformal coating
electrical insulating material applied as a coating to loaded prinfed
thin layer conforming to the surface in order to provide a proteg
effects from environmental conditions

[Definition 2.1 of IEC 61086-1]

34

control drawing

drawing or other document that is p
associated apparatus, detailing the ele
circuits or apparatus

ar for the intrinsically safe or
for interconnections to other

3.5
diode safety barrier
assemblies incorporating
fuses or resistors or s
than as part of

3.6
entity concept

facilities

3.7
faults

3.71
countable fault

fault which occurs in parts of electrical apparatus conforming to the constructional require-
ments of IEC 60079-11 (this standard)

3.7.2

fault

any defect of any component, separation, insulation or connection between components, not
defined as infallible by IEC 60079-11, upon which the intrinsic safety of a circuit depends

3.7.3
non-countable fault

fault which occurs in parts of electrical apparatus not conforming to the constructional
requirements of IEC 60079-11
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3.8

normal operation

operation of apparatus conforming electrically and mechanically with its design specification
and used within the limits specified by the manufacturer

NOTE 1 The limits specified by the manufacturer may include persistent operational conditions, e.g. operation of a
motor on a duty cycle

NOTE 2 Variation of the supply voltage within stated limits and any other operational tolerance is part of normal
operation

[Definition 3.19 of IEC 60079-0]

NOTE 3 This includes opening, shorting and earthing of the external interconnecting cable.

3.9
free space
intentionally created space surrounding components or space inside ¢

3.10

fuse rating
In

current rating of a fuse as specified in IEC 60127,
specification

He manufacturer's

3.1
infallibility
3.11.1
infallible component or infallible ass

component or assembly of component
as specified in [IEC 60079

The probability of suc
that they are not to be

3.11.2

connections, i
are not consj
storage

pconnecting wiring and printed circuit board tracks, that
EC 60079-11 as becoming open-circuited in service or

The propabiti \~ ch faylt modes occurring in service or storage is considered to be so low
5

3.11.3
infallible separation or insulation

separation or insulation between electrically conductive parts that is considered as not subject
to short circuits as specified in IEC 60079-11

The probability of such fault modes occurring in service or storage is considered to be so low
that they are not to be taken into account.

3.12
internal wiring
wiring and electrical connections that are made within the apparatus by its manufacturer

3.13

live maintenance

maintenance activities carried out while the associated apparatus, intrinsically safe apparatus
and circuits are energized
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3.14

maximum external inductance to resistance ratio

L,/R,

maximum value of ratio of inductance to resistance which may be connected to the external
connection facilities of the electrical apparatus without invalidating intrinsic safety

3.15

maximum internal inductance to resistance ratio

Li/R;

maximum value of ratio of inductance to resistance which is considered as appearing at the
external connection facilities of the electrical apparatus

3.16

maximum r.m.s. a.c. or d.c. voltage
Unm

maximum voltage that can be applied to the non energy-limited
associated apparatus without invalidating the type of protection

[Definition 3.12.11 of IEC 60079-0]

NOTE 1 This additionally applies to the maximum voltage that ¢dn be applied to non-iatrinSically safe connection
facilities of intrinsically safe apparatus (for example, charging fonngs{ions\on battery operated apparatus, where
charging is only done in the non-hazardous area).

NOTE 2 The value of Uy, may be different at different
and d.c. voltages.

itres, and may be different for a.c.

3.17
overvoltage category
numeral defining a transient overvoltag

[Definition 1.3.10 of IEC 60664

NOTE Overvoltage catego

3.18 Q
pollution degree

numeral characterizi

extra-low voltage™~system which is not electrically separated from earth but which otherwise
satisfies the requirements for SELV

NOTE A 50V centre-tapped earth system is a PELV system.

3.20

rated insulation voltage

r.m.s. withstand voltage value assigned by the manufacturer to the equipment or to a part of it,
characterizing the specified (long-term) withstand capability of its insulation

[Definition 1.3.9.1 of IEC 60664-1]

NOTE The rated insulation voltage is not necessarily equal to the rated voltage of equipment which is primarily
related to functional performance.
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3.21

recurring peak voltage

maximum peak value of periodic excursions of the voltage waveform resulting from distortions
of an a.c. voltage or from a.c. components superimposed on a d.c. voltage

NOTE Random overvoltages, for example due to occasional switching, are not considered as recurring peak
voltages.

3.22

safety extra-low voltage (SELV)

extra-low voltage system (i.e. normally not exceeding 50 V a.c. or 120 V ripple-free d.c.)
electrically separated from earth and from other systems in such a way that a single fault
cannot give rise to an electric shock

NOTE A 50V earth free system is a SELV system.

3.23
spacings

3.23.1
clearance
shortest distance in air between two conductive parts

parts or covered with casting compound.

3.23.2

distance through casting compound
shortest distance through a casting co

3.23.3

distance through solid in
shortest distance through

3.23.4

3.23.5

shortest distan eeh conductive parts along the surface of an insulating medium covered
with insulating coating

3.24

void
unintentional space created as a consequence of the encapsulation process
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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.

5 Levels of protection and ignition compliance requirements of electrical
apparatus

5.1 General

Intrinsically safe apparatus and intrinsically safe parts of associated appak be placed
in levels of protection "ia", "ib" or “ic”.

The requirements of this standard shall apply to all levels of pro¢ e ise stated.
In the determination of level of protection “ia", "ib" or Ji
connections shall be considered in accordance with 7.8.

circuits). Apparatus r

by item i) of 29.2 i: IEC
Where live mainteng

NOTE 4 The value of U, may be different at different sets of connection facilities, and may be different for a.c.
and d.c. voltages.

5.2 Level of protection "ia"

With U, and U; applied, the intrinsically safe circuits in electrical apparatus of level of
protection "ia" 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;
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b) in normal operation and with the application of one countable fault plus those non-countable
faults which give the most onerous condition;

c) in normal operation and with the application of two countable faults plus 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, the following safety factors shall be
applied in accordance with 10.1.4.2:

—for botha)and b) 1,5
— for ¢) 1,0

The safety factor applied to voltage or current for determination emperature

classification shall be 1,0 in all cases.

requirements for "ia" can then be satisfied.

5.3 Level of protection "ib"

With U, and U; applied, the intringica 1 its ir@l trical apparatus of level of
i N in each of the following circumstances:

In testing or asse
accordance with
determination of

ark ignition, a safety factor of 1,5 shall be applied in
factor applied to the voltage or current for the

With U,, and U; applied, the intrinsically safe circuits in electrical apparatus of level of
protection "ic" shall not be capable of causing ignition in normal operation. Where distances
are critical for safety, they shall meet the requirements of Table 5 or Table F.2.

In testing or assessing the circuits for spark ignition, a safety factor of 1,0 shall be applied in
accordance with 10.1.4.2. The safety factor applied to the voltage or current for the
determination of surface temperature classification shall be 1,0 in all cases.

NOTE The concept of faults does not apply to this level of protection. Infallible components and assemblies, as in
Clause 8, are not applicable. For level of protection “ic”, the term ‘infallible’ should be read as ‘meeting the
requirements of 7.1’.
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5.5 Spark ignition compliance

The circuit shall be assessed and/or tested for the successful limitation of the spark energy
that may be capable of causing ignition of the explosive atmosphere, at each point where an
interruption or interconnection may occur, in accordance with 10.1.

5.6 Thermal ignition compliance
5.6.1 General

All surfaces of components, enclosures and the wiring which may come in contact with
explosive gas atmospheres shall be assessed and/or tested for the maximum temperature. The
requirements for the maximum temperature allowable after the appli¢ of faults, as
provided in 5.2, 5.3 and 5.4, are given in Clause 5 of IEC 60079-0.

Tests, if required, are specified in 10.2.
NOTE 1 The requirements of this clause are not applicable to associated apparatu ky ahother type of

protection listed in IEC 60079-0 or located outside the hazardous area.

under the fault conditions defined in Clause 5, to prevent the se¢ondary)ignitio ve explosive gas atmosphere by
for example, heating or burning of the printed circuit boards,egatj

Alternatively, w
acceptable:
a) for Group Il

Table 2a), i eduction of permitted maximum dissipation with increased
ambient temperature li inyTable 2b);

example, by causing’the component or adjacent parts of the apparatus to exceed any safety
related rating, or to deteriorate or be distorted so as to invalidate critical creepage and
clearance distances.
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Table 2 — Assessment of temperature classification
according to component size and ambient temperature

Table 2a) — Requirements for T4 and Group |

Total surface area Group Il T4 Group |
excluding lead
wires Dust excluded

Maximum surface temperature

°C
<20 mm? 275 950
=20 mm? < 10 cm? 200 450
2 N
>10 cm 135 450
Table 2b) — Variation in maximum power dissipati ith bient\témperature

for components not less than 20Nmm

Maximum ambient °C Apparat N 0 0 70 80
temperature gery\
&N

Maximum power w Group Il 1’\2K/ 1.2 11 1.0
diosivati
issipation Goup )~ | a3 \] \g22 3,15 3,07 3,0

5.6.3 Wiring within apparatus

the maximum wire temperature due to self-
or copper wires, or can be calculated from the

The maximum permis

heating shall either be
following equati

I is the maximum permissible current r.m.s., in amperes;

Is is the current at which the wire melts at the specified ambient temperature, in amperes;

T is the melting temperature of the wire material in degrees Celsius (1 083 °C for copper,
1 064 °C for gold);

t is the threshold temperature, in degrees Celsius, of the applicable temperature class. The
value of t is the wire temperature due to self-heating and ambient temperature.

Example: fine copper wire (Temp Code=T4)

a=0,004 284 K™’

I =1,6 A (determined experimentally or specified by the wire manufacturer)
T=1083°C

t for T4 (small component, t <275 °C)
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Applying the equation

I'=1,3 A (This is the maximum normal or fault current which may be allowed to
the wire temperature from exceeding 275 °C.)

Table 3 — Temperature classification of copper wiring
(in a maximum ambient temperature of 40 °C)

flow to prevent

NOTE 2 For stranded conductors, the cross tal area of a
conductor.
NOTE 3 The table also applies to flexible fl d in ri n cable, but not

conductors for which see 5.6.4.

NOTE 4 Diameter and cross-sectional area afe th

Diameter Cross-sectional area Maximum permissible current for temperature
(see Note 4) (see Note 4) classification
A
mm mm? T1 to T4 and T5 T6
Group |
0,035 0,000 962 0,53 43
0,05 0,001 96 0,8
0,1 0,007 85 1,
0,2 0,031 4 3,0
0,35 0,096 2 5,0
0,5 0,196 6,7
NOTE 1 The value given for maximum permissible current, in gmpg¢re FM or d.c. value.

e-Aomina N
he wiring can be assigned a temperature
. For_Grouyp ) where dust is excluded, a maximum power of

of at least 33 pum tF
Table 4, a temperature classification of T4 or Group | shall be given to the printe
have a minimum width of 0,3 mm and the continuous current in the tracks do

ness on one or both sides, by applying factors given in Notes 3, 4, 8, 9 of

d tracks if they
es not exceed

0,444 A. Similarly, for minimum track widths of 0,5 mm, 1,0 mm and 2,0 mm, T4 shall be given

for corresponding maximum currents of 0,648 A, 1,092 A and 1,833 A respective

Track lengths of 10 mm or less shall be disregarded for temperature classificatio

ly.

n purposes.

Where temperature classification of a track is to be experimentally determined, the maximum

continuous current shall be used.
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Manufacturing tolerances shall not reduce the values stated in this clause by more than 10 %
or 1 mm, whichever is the smaller.

In the absence of testing, where the maximum power does not exceed 1,3 W, the tracks are
suitable for a temperature classification of T4 or Group I.

For Group |, where dust is excluded, 3,3 W is allowable.
Refer to Table 2b) where a derating is required for ambient temperatures greater than 40 °C.

Table 4 — Temperature classification of tracks on printed circuit-boards

(in a maximum ambient temperature of 40 °C)

Minimum track width Maximum permissible current for tempe}{t\E\clas\\if%a\t'on
T1 to T4 and Group | o\
mm A
X

0,075 0,8 0,5

0,1 1,0 0,7

0,125 1,2 0,8

0,15 1,4 1,0

0,2 1,8 1,2

0,3 2,4 1,9

0,4 3,0 2.1

0,5 3,5 2,5

0,7 4,6 3,2

1,0 4.1

1,5 5,6

2,0 6,9

2,5 8,1

3,0 9,3

4,0 11,4

5,0 13,5

6,0 15,4
NOTE 1 mMsible current in amperes is the r.m.s. a.c. or d.c. value.
NOTE 2 printed boards 1,6 mm or thicker with a single layer of copper of 33 um thickness.
NOTE 3 ness between 0,5 mm and 1,6 mm, divide the maximum current specified by 1,2.
NOTE 4 ting tracks on both sides, divide the maximum current specified by 1,5.
NOTE 5 For multitayer boards, for the track layer under consideration, divide the maximum current specified by 2.
NOTE 6 For 18 um copper thickness, divide the maximum current by 1,5.
NOTE 7 For 70 um copper thickness, multiply the maximum current by 1,3.

NOTE 8 For tracks passing under components dissipating 0,25 W or more either normally or under fault
conditions, divide the maximum current specified by 1,5.

NOTE 9 At terminations of components dissipating 0,25 W or more either normally or under fault conditions, and
for 1,00 mm along the conductor, either multiply the track width by 3 or divide the maximum current specified by 2.
If the track goes under the component, apply the factor specified in note 8 in addition.

NOTE 10 For ambient temperature up to 60 °C, divide the maximum current by 1,2.

NOTE 11 For ambient temperature up to 80 °C, divide the maximum current by 1,3.

Full document details: IEC 60079-11 2006
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5.7 Simple apparatus
The following apparatus shall be considered to be simple apparatus:
a) passive components, for example switches, junction boxes, resistors and simple

semiconductor devices;

b) sources of stored energy consisting of single components in simple circuits with well-
defined parameters, for example capacitors or inductors, whose values shall be considered
when determining the overall safety of the system;

c) sources of generated energy, for example thermocouples and photocells, which do not
generate more than 1,5V, 100 mA and 25 mW.

anufacturer

Simple apparatus shall conform to all relevant requirements of this standand. The
i including

or intrinsically safe system designer shall demonstrate compliance wi
material data sheets and test reports, if applicable. The apparatu
Clause 12.

The following aspects shall always be considered:

1)

2)

light metals when located in the
of IEC 60079-0;

ircuit within their normal rating and at a

maximum amblen temp ° witChes, plugs, sockets and terminals will have
a maximum rfax than 85 °C, so they can be allocated a T6
temperatur@} ification applications and are also suitable for Group |
applications. impte apparatus shall be temperature classified in
accordance wi 3 s sfahdard.

Where simple~appa part of an apparatus containing other electrical circuits, the

whole shall Be assessed acoording to the requirements of this standard.

NOTE 1 S\Whith utlllze catalytlc reactlon or other electro-chemical mechanisms are not normally simple
apparatus. S i i

NOTE 2

simple apparatus needs tobe verified.

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.

For example, the requirements for encapsulation with casting compound apply only if encapsulating is required to
satisfy 6.3.4 or 6.6.
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6.1 Enclosures

Where intrinsic safety can be impaired by access to conducting parts, for example if the
circuits contain infallible creepage distances, an enclosure is necessary.

The degree of protection required will vary according to the intended use; for example, a
degree of protection of IP54 in accordance with IEC 60529 may be required for Group |
apparatus.

The "enclosure" need not be physically the same for protection against contact with live parts
and the ingress of solid foreign bodies and liquids.

The designation of the surfaces which form the boundaries of the englosure™shall be the
responsibility of the manufacturer and shall be recorded in the entation
(see Clause 13).

6.1.1 Apparatus complying with Table 5

6.1.2 Apparatus complying with Anhex F

or greater in accordance with IEC 60529.
enclosures in 26.4 of IEC 60079-0.

f IP20 or greater in accordance with IEC 60529
by using coating type 1 or type 2. The enclosure
gsts for enclosures in 26.4 of IEC 60079-0.

In addition to satisfying the requirements of Table 5, terminals for intrinsically safe circuits shall
be separated from terminals for non-intrinsically safe circuits by one or more of the methods
given in a) or b).

These methods of separation shall also be applied where intrinsic safety can be impaired by
external wiring which, if disconnected from the terminal, can come into contact with conductors
or components.

NOTE 1 Terminals for connection of external circuits to intrinsically safe apparatus and associated apparatus
should be so arranged that components will not be damaged when making the connections.

a) When separation is accomplished by distance then the clearance between bare conducting
parts of terminals shall be at least 50 mm.

NOTE 2 Care must be exercised in the layout of terminals and in the wiring method used so that contact
between circuits is unlikely if a wire becomes dislodged.

Documents

Document Sharing Hub

Full document details: IEC 60079-11 2006


http://avadocuments2026.com/doc/iec-60079-11-2006
http://avadocuments2026.com/doc/iec-60079-11-2006

- 24 - 60079-11 © IEC:2006

b) When separation is accomplished by locating terminals for intrinsically safe and non-
intrinsically safe circuits in separate enclosures or by use of either an insulating partition or
an earthed metal partition between terminals with a common cover, the following applies:

1) partitions used to separate terminals shall extend to within 1,5 mm of the enclosure
walls, or alternatively shall provide a minimum distance of 50 mm between the bare
conducting parts of terminals when measured in any direction around the partition;

2) metal partitions shall be earthed and shall have sufficient strength and rigidity to ensure
that they are not likely to be damaged during field wiring. Such partitions shall be at
least 0,45 mm thick or shall conform to 10.6.3 if of lesser thickness. In addition, metal
partitions shall have sufficient current-carrying capacity to prevent burn-through or loss
of earth connection under fault conditions;

3) non-metallic insulating partitions shall have an appropriate CTI, sufficient_ thickness and
shall be so supported that they cannot readily be deformed ina manner that would
defeat their purpose. Such partitions shall be at least 0,9 mm {k onform to
10.6.3 if of lesser thickness.

Where separate intrinsically safe circuits are being cofisid ce distance between
bare conducting parts of external connection facilities sh ing:

— at least 3 mm from earthed parts, 3 > s not been considered in the
safety analysis.

See Figure 1 when measuring distaRces Q insulating walls or partitions. Any
possible movement of met Nare rot Yigidlys fixed shall be taken into account.

9,
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Dimensions in millimetres

IEC 1380/06

Key

1 Conductive cover

T Distances in accordance with Table 5

d Clearance distance at external connection facilities of terminals in accordance with 6.2.1

NOTE The dimensions shown are the creepage and clearance distances around the insulation as indicated above,
not the thickness of the insulation.

Figure 1a — Distance requirements for terminals
carrying separate intrinsically safe circuits
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ZNNZNN2N\\2N\2\\Z
WY @

a1 a2
I.S. 1.S. ¢ Non I.S.
Circuit Circuit d4 Circuit
s o

G>/ IEC 1381/06

1 Cover: non-conductive, or conductive and earthed

2 Partition in accordance with 6.2.1b); in this example, it shall be homogeneous wi
T Distances in accordance with Table 5

d1 2 3 mm; when cover is conductive and earthed
d2 26 mm

d3 250 mmor d4 <1,5mm

Key

6.2.2 Plugs and sockegts

possible, or
coding, to m¢

conform to 6°2.1. gver, the connections require the use of a special tool, for example by
bhere is no possibility of a strand of wire becoming free, then the
connection facilitiesieed only conform to Table 5.

Where a connector carries earthed circuits and the type of protection depends on the earth
connection, then the connector shall be constructed in accordance with 6.5.

6.2.3 Determination of maximum external inductance to resistance ratio (Lo/Rg) for
resistance limited power source

The maximum external inductance to resistance ratio (Lo/R,) which may be connected to a
resistance limited power source shall be calculated using the following formula. This formula
takes account of a 1,5 factor of safety on current and shall not be used where Cg for the output
terminals of the apparatus exceeds 1 % of C,.
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L, _ BeRs +(B4e°Rs*T2Uo%eLe)Vs
R, 45U,2

where
e is the minimum spark-test apparatus ignition energy in joules, and is for

— Group | apparatus: 525 pd
— Group llA apparatus: 320 ud
— Group |IB apparatus: 160 pJ
— Group IIC apparatus: 40 ud

Rg is the minimum output resistance of the power source, in ohms;
Up is the maximum open circuit voltage, in volts;
Lg is the maximum inductance present at the power source termina

Cs is the maximum capacitance present at the power source ter
IfLg=0

then

Where a safety factor of 1 is required, thi

NOTE 1 The normal application of the L /R,(ratio i

We/values of R, used should range from practically a

short circuit (maX|mum 1y) zero) and a trend established that ensures that the

Lo/R, will not result in fallur

0_oh the cable if breakage of the terminations inside the
ic safety being invalidated, for example where there is more

Requirements for separation distances are given in 6.3.1 to 6.3.13. An alternative method for
the dimensioning of separation distances is given in Annex F.

6.3.1 Separation of conductive parts
Separation of conductive parts between

— intrinsically safe and non-intrinsically safe circuits, or
— different intrinsically safe circuits, or
— acircuit and earthed or isolated metal parts,

shall conform to the following if the type of protection depends on the separation.
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Separation distances shall be measured or assessed taking into account any possible
movement of the conductors or conductive parts. Manufacturing tolerances shall not reduce the
distances by more than 10 % or 1 mm, whichever is the smaller.

Separation distances that comply with the values in 6.1.1 or 6.1.2 shall not be subject to a
fault.

6.3.1.1 Distances according to Table 5

For levels of protection “ia” and “ib”, smaller separation distances, which are less than the
values specified in Table 5 but greater than or equal to one-third of that value, shall be
considered as subject to countable short-circuit faults if this impairs intrinsi

6.3.1.2 Distances according to Annex F

Separation req 3
circuit board or a\paytiti

and shall be ofvsufficient thickness and of sufficient current-carrying capacity to prevent burn-
through or loss of earth under fault conditions. A partition either shall be at least 0,45 mm thick
and attached to a rigid, earthed metal portion of the device, or shall conform to 10.6.3 if of
lesser thickness.

Where a non-metallic insulating partition having an appropriate CTI is placed between the
conductive parts, the clearances, creepage distances and other separation distances either
shall be measured around the partition provided that the partition has a thickness of at least
0,9 mm, or shall conform to 10.6.3 if of lesser thickness.

NOTE 2 Methods of assessment are given in Annex C.
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6.3.2 Voltage between conductive parts

The voltage which is taken into account when using Table 5 or Annex F shall be the voltage
between any two conductive parts for which the separation has an effect on the type of
protection of the circuit under consideration, that is for example (see Figure 2) the voltage
between an intrinsically safe circuit and

— part of the same circuit which is not intrinsically safe, or

— non-intrinsically safe circuits, or

— other intrinsically safe circuits.

— the rated voltages of the circuits, or

— the maximum voltages specified by the manufacturg
the circuits, or

Where one of the voltages is less than 20 % its be’ignored. Mains supply
voltages shall be taken without the additj¢ : ajins tolerances. For such

b) Between parts of a circuit: the maximum-peak\va of the voltage that can occur in either
part of that circuit. Thi su he oltages of different sources connected to
that circuit. One of th age be ignored if iPis less than 20 % of the other.

In all cases voltages which axi
be used to derive the maxiy

Any external vo@
facilities through i

parts shall conform_totolumn 4 of Table 5.

For voltages higher than 1 575 V peak, an interposing insulating partition or earthed metal
partition shall be used. In either case, the partition shall conform to 6.3.1.

6.3.4 Separation distances through casting compound

Casting compound shall meet the requirements of 6.6. For those parts that require
encapsulation, the minimum separation distance between encapsulated conductive parts and
components, and the free surface of the casting compound shall be at least half the values
shown in column 3 of Table 5, with a minimum of 1 mm. When the casting compound is in
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direct contact with and adheres to an enclosure of insulating material conforming to column 4
of Table 5, no other separation is required (see Figure D.1).

The insulation of the encapsulated circuit shall conform to 6.3.12.

The failure of a component which is encapsulated or hermetically sealed, for example a
semiconductor, which is used in accordance with 7.1 and in which internal clearances and
distances through encapsulant are not defined, is to be considered as a single countable fault.

NOTE Further guidance is given in Annex D.

6.3.5 Separation distances through solid insulation

specified by the manufacture of the wire.
NOTE 1 |If the insulator is fabricated from two or more pieces of electfi
bonded together, then the composite may be considered as solid.

NOTE 2 For the purpose of this standard, solid insulation is congidered
sleeving or elastomeric insulation on wiring.

to ke prefabricated/ for example sheet or

NOTE 3 Varnish and similar coatings are not considered to be $olid\ingulation®

6.3.6 Composite separations

equivalent cfe
sulant) + (6 x a

(3 x any additional separation through encap-
ugh solid insulation).

For levels of prot S i Jr the separation to be infallible, the above result shall be
not less than

ic’, the above results shall not be less than the clearance value
specified in Table 5.
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6.3.7 Creepage distance

For the creepage distances specified in column 5 of Table 5, the insulating material shall
conform to column 7 of Table 5 which specifies the minimum comparative tracking index (CTI)
measured in accordance with IEC 60112. The method of measuring or assessing these
distances shall be in accordance with Figure 3.

Where a joint is cemented, the cement shall have insulation properties equivalent to those of
the adjacent material.

Where the creepage distance is made up from the addition of shorter distances, for example
where a conductive part is interposed, distances of less than one-third the—relevant value in
column 5 of Table 5 shall not be taken into account. For voltages higher t
interposing insulating partition or earthed metallic partition shall be ugéd
partition shall conform to 6.3.1.

s

Documents

Document Sharing Hub

Full document details: IEC 60079-11 2006


http://avadocuments2026.com/doc/iec-60079-11-2006
http://avadocuments2026.com/doc/iec-60079-11-2006

-34- 60079-11 © |IEC:2006

<3 >3
M - M S M
f f #
= | -7 VWUKVA
| —
‘A21
M o>l Mo
*"A \ Y
111 A |
| — |

|
M ii foMm ™
% = ﬁ\l NV

V7= 2 =777
RS

‘|v v
A

Q
A
= +
f=di+d . o AC‘ dZA @ 3
e - IEC 1383/06
Dimensions in millimetres
Key
f Creepage distance @ Cemented joint
M Metal @ The central metal is not electrically connected
| Insulating material ® Uncemented joint. Exposed height of partition > D
Figure 3 — Determination of creepage distances
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o
/4

Figure 4a — Partially coated board

IEC 1384/06

4 J{K)

— > o

IEC 1385/06

with soldered leads protruding

IEC 1386/06

Figure 4c — Board with soldered leads folded or cropped

NOTE The thickness of the coating is not drawn to scale.
Key
a Apply clearance distance requirements of 6.3.3

b Apply creepage distance requirements of 6.3.7
¢ Apply distance under coating requirements of 6.3.8

Figure 4 — Creepage distances and clearances on printed circuit boards
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6.3.8 Distance under coating

A conformal coating shall seal the path between the conductors in question against the ingress
of moisture and pollution, and shall give an effective lasting unbroken seal. It shall adhere to
the conductive parts and to the insulating material. If the coating is applied by spraying, two
separate coats shall be applied.

A solder mask alone is not considered as a conformal coating, but can be accepted as one of
the two coats when another non-solder mask coat is applied by spraying, provided the solder
mask is not damaged during soldering. Other methods of application require only one coat, for
example dip coating, brushing, or vacuum impregnating. A solder mask that meets the
requirements of Annex F for Type 1 coatings is considered as a conformal coating and an
additional coating is not required. The manufacturer shall provide evidefice of conformance
with Annex F.

NOTE 1 It is not a requirement of this standard that the conformity of the m
coating needs to be verified.

Clause 24 of IEC 60079-0. Where the coating is conside
parts, for example soldered joints and component lead ingnthrough the coating,

NOTE 2 The concept of distance under coating
circuit boards. Flexible printed circuit boards s

Where creepage and|c ‘ ! the intrinsic safety of the apparatus, the
printed circuit s% se Figure 4):
a) when a prin (qt) ed Sby a conformal coating according to 6.3.8, the

requirements of € ) apply only to any conductive parts which lie outside

components whepn'the coating covers the connecting pins, solder joints and the conductive
parts of any components;

c) where a component is mounted over or adjacent to tracks on the printed circuit boards, a
non-countable fault shall be considered to occur between the conductive part of the
component and the track unless;

i) the separation is in accordance with 6.3.1 between the conductive part of the component
and the track, or

ii) failure results in a less onerous condition.
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6.3.10 Separation by earth screens
Where separation between circuits or parts of circuits is provided by a metallic screen, the

screen, as well as any connection to it, shall be capable of carrying the maximum possible
current to which it could be continuously subjected in accordance with Clause 5.

Where the connection is made through a connector, the connector shall be constructed in
accordance with 6.5.

6.3.11 Internal wiring

Insulation, except for varnish and similar coatings, covering the conductops—af internal wiring
shall be considered as solid insulation (see 6.3.5).

form or in a cable.

The distance between the conductors of any core of an inthi
core of a non-intrinsically safe circuit shall be in acco S

y be capable of complying with the test described in
e the voltage of the intrinsically safe circuit or 500 V

correct installa ' .

The insulation betwegnh an intrinsically safe circuit and a non-intrinsically safe circuit shall be
capable of withstanding an r.m.s. a.c. test voltage of 2 U + 1 000 V, with a minimum of 1 500 V
r.m.s., where U is the sum of the r.m.s. values of the voltages of the intrinsically safe circuit
and the non-intrinsically safe circuit.

Where breakdown between separate intrinsically safe circuits could produce an unsafe
condition, the insulation between these circuits shall be capable of withstanding an r.m.s. test
voltage of 2 U, with a minimum of 500 V r.m.s., where U is the sum of the r.m.s. values of the
voltages of the circuits under consideration.
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6.3.13 Relays

Where the coil of a relay is connected to an intrinsically safe circuit, the contacts in normal
operation shall not exceed their manufacturer's rating and shall not switch more than the
nominal value of 5 A rm.s. or 250 V r.m.s. or 100 VA. When the values switched by the
contacts exceed these values but do not exceed 10 A or 500 VA, the values for creepage
distance and clearance from Table 5 for the relevant voltage shall be doubled.

For higher values, intrinsically safe circuits and non-intrinsically safe circuits shall be
connected to the same relay only if they are separated by an earthed metal barrier or an
insulating barrier conforming to 6.3.1. The dimensions of such an insulating barrier shall take
into account the ionization arising from operation of the relay which would _generally require
creepage distances and clearances greater than those given in Table 5.

Where a relay has contacts in intrinsically safe circuits and other centacts iR_nop-intinsically

type of protection_ as the polarity of supplies to that apparatus or at
connections between ce this could occur. For this purpose, a single diode
shall be acceptab

circuit boatd, i 4cts of plug-in connectors and diode safety barriers, is required
in th ection, the cross-sectional area of any conductors, connectors and

current to whi could be continuously subjected under the conditions specified in
Clause 5. Components shall also conform to Clause 7.

Where a connector carries earthed circuits and the type of protection depends on the earthed
circuit, the connector shall comprise at least three independent connecting elements for "ia
circuits and at least two for "ib" circuits (see Figure 5). These elements shall be connected in
parallel. Where the connector can be removed at an angle, one connection shall be present at,
or near to, each end of the connector.
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Terminals shall be fixed in their mountings without possibility of self-loosening and shall be
constructed so that the conductors cannot slip out from their intended location. Proper contact
shall be assured without deterioration of the conductors, even if multi-stranded cores are used
in terminals which are intended for direct clamping of the cores. The contact made by a
terminal shall not be appreciably impaired by temperature changes in normal service.
Terminals which are intended for clamping stranded cores shall include resilient intermediate
part. Terminals for conductors of cross-sections up to 4 mm? shall also be suitable for the
effective connection of conductors having a smaller cross-section. Terminals which comply
with the requirements of IEC 60079-7 are considered to conform to these requirements.

IEC 1383/06
n@l lements

o

IEC 1388/06

ample of three connecting elements which are not independent

Figure ples of independent and non-independent connecting elements

The following shall not be used:

a) terminals with sharp edges which could damage the conductors;
b) terminals which may turn, be twisted or permanently deformed by normal tightening;
c) insulating materials which transmit contact pressure in terminals.
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6.6 Encapsulation
Where a casting compound is used, it shall conform to the following:

a) have a temperature rating, specified by the manufacturer of the casting compound or
apparatus, which is at least equal to the maximum temperature achieved by any component
under encapsulated conditions.

Alternatively higher temperatures than the rated casting compound temperature shall be
accepted provided that they do not cause any damage to the casting compound that would
adversely affect the type of protection;

b) have at its free surface a CTI value of at least that specified in Table 5 if any bare
conductive parts protrude from the casting compound;

c) only materials passing the test in 10.6.1 shall have its free s&wface exposed and

unprotected, thus forming part of the enclosure;

pound shall be assessed.

that encapsulation of components

The casting compound shall be free of
containing free space (traqsis fuses ¢

If circuits connected fo “ths sulated “conductive parts and/or components and/or bare
parts protruding 0 3 nd abe not intrinsically safe, they shall be protected by
another type of .@:‘ idqn listed in 1§ (

NOTE Further guidane

In addition, ¢ 3 ) npound is used to reduce the ignition capability of hot
componentsg for~ex ¢s and resistors, the volume and thickness of the casting

7.1 Rating of components

For level of protection “ia” and “ib” in both normal operation and after application of the fault
conditions given in Clause 5, any remaining components on which the type of protection
depends, except such devices as transformers, fuses, thermal trips, relays, opto-couplers and
switches, shall not operate at more than two-thirds of their maximum current, voltage and
power related to the rating of the device, the mounting conditions and the temperature range
specified. For level of protection “ic”, in normal operation, components on which the type of
protection depends shall not operate at more than their maximum current and voltage and no
more than two-thirds of their power. These maximum rated values shall be the normal
commercial ratings specified by the manufacturer of the component.

NOTE 1 Transformers, fuses, thermal trips, relays, opto-couplers and switches are allowed to operate at their
normal ratings in order to function correctly.
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Account shall also be taken of the effects of the mounting conditions and ambient temperature
range specified by the manufacturer of the apparatus and by 5.1 of IEC 60079-0. For example,
in the case of a semiconductor the power dissipation shall not exceed two-thirds of that which
will cause the maximum junction temperature to be reached under the particular mounting
conditions.

The rating of components shall be as above when connected to any other apparatus used in
the non-hazardous area, e.g. during charging, routine maintenance, data downloading
operations, including the application of required faults in the intrinsically safe apparatus.

In-circuit programming connectors that are not accessible by the user, and which are only used
at manufacture, during repair or overhaul, are exempt from the requirements-ofthis clause.

detailed testing or
0V + 10 % shall be

7.2

These connectors shall manner that an incorrect connection or
interchangeability with |0 e electrical apparatus is not possible unless
it does not result in a safe sonditiomor the connectors are identified in such a manner that
incorrect conne is O

Where fuses are used to protect other components, 1,7 I, shall be assumed to flow
continuously. The cold resistance of the fuse at the minimum specified ambient temperature
may be taken as an infallible resistance complying with 8.4 for current limiting purposes. (In the
absence of available information, this may be taken as the minimum resistance at the minimum
specified ambient temperature when measured on 10 samples as required in 10.4.) The fuse
time-current characteristics shall ensure that the transient ratings of protected components are
not exceeded. Where the fuse time-current characteristic is not available from the
manufacturer's data, a type test shall be carried out in accordance with 10.4 on at least
10 samples. This test shows the capability of the sample to withstand 1,5 times any transient
which can occur when U,, is applied through a fuse.
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Fuses for levels of protection “ia” and “ib”, which may carry current when located in the
explosive atmospheres, shall be encapsulated in accordance with 6.6.

The rupture of fuses for level of protection "ic”, is not considered for thermal ignition purposes.

Where fuses are encapsulated, the casting compound shall not enter the fuse interior. This
requirement shall be satisfied by testing samples in accordance with 10.6.2 or by a declaration
from the fuse manufacturer confirming acceptability of the fuse for encapsulation. Alternatively,
the fuse shall be sealed prior to encapsulation.

Fuses used to protect components shall be replaceable only by opening the apparatus

Fuses shall have a rated voltage of at least Uy, (or U; in intringi
circuits) although they do not have to conform to Table 5. Generalj

parts of the circuit shall comply W|th 6.1.1 0or 6.1.2.

NOTE 1 Microfuses conforming to IEC 60127 are acceptable.

A fuse shall have a breaking capacity’ne prospective current of the
circuit in which it is installed. For mains\ele stems) not exceeding 250 V a.c., the
prospective current shall normally be conrsi . 80_A a.c. The breaking capacity of
the fuse is determined according to IE UL 248-1 and shall be stated by the

than the rated brki g c ity se, thls device shall be infallible in accordance with
Clause 8 and th \ 3 5

— current rating 1,8

— voltage rating

— power rating x maximum resistance of limiting device
Creepa distances across the current limiting resistor and its connecting tracks
shall be ca e voltage of 1,7 x [, x maximum resistance of the current limiting

resistor. The transient voltage shall not be considered. The separation distances between the
resistor and otherparts of the circuit shall comply with 6.1.1 or 6.1.2.

7.4 Primary and secondary cells and batteries

Contrary to 23.1 of IEC 60079-0 cells and batteries are permitted to be connected in parallel in
intrinsically safe apparatus provided that intrinsic safety is not impaired.

NOTE The parallel battery requirement of 23.1 of IEC 60079-0 does not apply to cells and batteries in associated
apparatus unless they are protected by one of the types of protection listed in IEC 60079-0.
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7.41 General

Some types of cells and batteries, for example some lithium types, may explode if short-
circuited or subjected to reverse charging. Where such an explosion could adversely affect
intrinsic safety, the use of such cells and batteries must be confirmed by their manufacturer as
being safe for use in any particular intrinsically safe or associated apparatus when 5.2 , 5.3 or
5.4, as appropriate, is applied. The documentation and, if practicable, the marking for the
apparatus shall draw attention to the safety precautions to be observed.

Where batteries are intended to be replaced by the user, the apparatus shall be marked with a
warning label as specified in item a) of 12.3.

NOTE Attention is drawn to the fact that the cell or battery manufacturer often specifies p
of personnel.

ions for the safety

7.4.2 Electrolyte leakage and ventilation

Either cells and batteries shall be of a type from which there caff be i ctrolyte or
they shall be enclosed to prevent damage by the electroly upon which
safety depends. Cells and batteries shall be tested in accordance wi 0.5.2, or written
confirmation shall be obtained from the cell/battery m at tke product conforms to
10.5.2. If cells and batteries which leak electrolyte are ¢ ccordance with 6.6,
they shall be tested in accordance with 10.5.2 afte
Where the apparatus contains cells“or b angéd within them, the battery
manufacturer shall demonstrate that th Y ofMaydrogen in the free volume of the
battery container cannot exceed 2 % b oihthe degassing apertures of all cells shall be
so arranged that the escaping gase d Igto any enclosure of the apparatus
containing electrical i sgnnections. Alternatively, where the
apparatus meets the reqyi ion “ia” or “ib” and apparatus group IIC,
the requirement of s\or limjtation of hydrogen concentration is not
necessary.
NOTE 1 It is not @ 'l hat the conformity of the battery manufacturer’s specification of
the concentration of hydfog arifiedh
The pressure abgve nhexc inside the battery container shall not exceed 30 kPa (0,3 bar).
Battery containers th all be tested in accordance with 10.5.4.
NOTE 2 This
NOTE 3 ells, a higher pressure is permissible, but each cell should then be provided with a pressure
relief device oJimit Yhe pressure to a value that can be contained by the cell, as specified by the
manufacturer.
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7.4.3 Cell voltages

For the purpose of evaluation and test, the cell voltage shall be that specified in Tables 6 and 7
of IEC 60079-0. When a cell is not listed in these tables, it shall be tested in accordance with
10.5 to determine the maximum open circuit voltage, and the nominal voltage shall be that
specified by the cell manufacturer.

7.4.4 Internal resistance of cell or battery

Where required, the internal resistance of a cell or battery shall be determined in accordance
with 10.5.3.

7.4.5 Batteries in apparatus protected by other means of protecti

NOTE 1 This clause refers to equipment that is protected by flameproof (or 6 her tee , B ontains a
battery and associated circuits that require intrinsic safety protection when theg i i and the
enclosure is opened in the explosive gas atmosphere.

The battery housing or means of attachment to apparatu A a~constrycted so that the

battery can be installed and replaced without adverse
apparatus.

NOTE 2 Where a current-limiting device is

requirement for the current-limiting.device to be ¢ battery.

9S3 to 0
an inte part’s

7.4.6 Batteries use

Where a battery nt-imi evices to ensure the safety of the battery itself and is
intended to be d "n an explosive gas atmosphere, it shall form a
completely replace rent-limiting devices. The unit shall be encapsulated or
enclosed so that ¢ trinsically safe output terminals and suitably protected intrinsically
safe terminals forch If provided) are exposed

The unit e drop test in accordance with 26.4.3 of IEC 60079-0 except
that theprio test shall be omltted The construct|on of the unit shall be conS|dered

current-limiting~device\in such a way as to invalidate the intrinsic safety of the unit.

7.4.7 Batteries used but not replaced in explosive gas atmospheres

If the cell or battery, requiring current-limiting devices to ensure the safety of the battery itself,
is not intended to be replaced in the explosive gas atmosphere, it shall either be protected in
accordance with 7.4.6 or alternatively it may be housed in a compartment with special
fasteners, for example those specified by IEC 60079-0. It shall also conform to the following:
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a) the cell or battery housing or means of attachment shall be arranged so that the cell or
battery can be installed and replaced without reducing the intrinsic safety of the apparatus;

b) handheld electrical apparatus or electrical apparatus carried on the person, ready for use,
such as radio receivers and transceivers shall be subjected to the drop test in accordance
with 26.4.3 of IEC 60079-0 except that the prior impact test shall be omitted. The
construction of the apparatus shall be considered adequate if the test does not result in the
ejection or separation of the cells from the apparatus in such a way as to invalidate the
intrinsic safety of the apparatus or battery;

c) the apparatus shall be marked with a warning label as specified in item b) of 12.3 or item b)
of 29.8 of IEC 60079-0.

7.4.8 External contacts for charging batteries

prevent short-circuiting or to prevent the cells and batteries from /4
energy to the contacts when any pair of the contacts is accident

hall be marked with a warning
9.8 of IEC 60079-0). The separation
ith 6.3 considering the open-circuit

b) sealed (va ed) cells or batteries;

c) cells or batteries which are intended to be sealed in a similar manner to items a) and b)
apart from a pressure relief device.

Such cells or batteries shall not require addition of electrolyte during their life and shall have a
sealed metallic or plastics enclosure conforming to the following:

1) without seams or joints, for example solid-drawn, spun or moulded, joined by fusion,
eutectic methods, welding or adhesives sealed with elastomeric or plastics sealing
devices retained by the structure of the enclosure and held permanently in compression,
for example washers and "o" rings;

2) swagged, crimped, shrunk on or folded construction of parts of the enclosure which do
not conform with the above or parts using materials which are permeable to gas, for
example paper based materials, shall not be considered to be sealed;
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3) seals around terminals shall be either constructed as above or be poured seals of
thermosetting or thermoplastic compound;

d) cells or batteries encapsulated in a casting compound specified by the manufacturer of the
casting compound as being suitable for use with the electrolyte concerned and conforming
to 6.6.

A declaration of conformance to a) or b) shall be obtained from the manufacturer of the cell or
battery. Conformance to c) or d) shall be determined by physical examination of the cell or
battery and where necessary its constructional drawings.

NOTE It is not a requirement of this standard that the conformity of the cell or battery manufacturer’s specification
needs to be verified.

7.5 Semiconductors

7.5.1 Transient effects

power sources shall be ignored.

7.5.2 Shunt voltage limiters

which would flow at their place oflinstallation<if they failed in the short-circuit mode. In the

following cases, tﬁ' sh i heir manufacturer's data by:

a) diodes, dioden<o thyristors and equivalent semiconductor devices
least 1,5 times the maximum possible short-circuit

current for le acti i r “ib”, and 1,0 times the maximum possible short-circuit

short-circuited for level of protection "ia" or “ib”, and 1,0 times the maximum current that
would flow if they were short-circuited for level of protection "ic”.

For level of protection "ia", the application of controllable semiconductor components as shunt
voltage limiting devices, for example transistors, thyristors, voltage/current regulators, etc., is
permitted if both the input and output circuits are intrinsically safe circuits or where it can be
shown that they cannot be subjected to transients from the power supply network. In circuits
complying with the above, two devices are considered to be an infallible assembly.

For level of protection "ia", three thyristors may be used in associated apparatus provided the
transient conditions of 7.5.1 are met. Circuits using shunt thyristors shall also be tested in
accordance with 10.1.5.3.
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