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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 26: Equipment with Equipment Protection Level
(EPL) Ga

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fr standare |zat|
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in the e ¢ electrqnic fields. To
this end and in addition to other activities, IEC publishes International 3ta shni Spetifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (K ¢ & y to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; Nona nittee interested

comprising

in the subject dealt with may participate in this preparatory wrk nternatepal, goyernmental and non-
governmental organizations liaising with the IEC also participate in IEC)collaborates closely
with the International Organization for Standardization (ISQO nce* with conditions determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical
consensus of opinion on the relevant subjects since
interested IEC National Committees.

as possible, an international
ittee has representation from all

Publications is accurate, IEC cannot be i he way in which they are used or for any
misinterpretation by any end user.

4) In order to promote interngtional u ommittees undertake to apply IEC Publications
transparently to the maxi atibnal and regional publications. Any divergence
between any IEC Publication agd the corresponding national or regional publication shall be clearly indicated in

the latter.

5) IEC itself does npt\pro 'de any a
assessment ser'@n ~
services carried ou¢ by e

6) All users should ensure

of\conformity. Independent certification bodies provide conformity
ssAto IEC marks of conformity. IEC is not responsible for any

7) No liability shall a tac to directors, employees, servants or agents including individual experts and
members of i es and |IEC National Committees for any personal injury, property damage or
other damage o oever, whether direct or indirect, or for costs (including legal fees) and
expense e pubHcation, use of, or reliance upon, this IEC Publication or any other IEC
Public

indispensableNor the cqrrect application of this publication.

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60079-26 has been prepared by IEC technical committee 31:

Equipment for explosive atmospheres.

This third edition cancels and replaces the second edition published in 2006 and constitutes a

technical revision.

This edition includes the following significant changes with respect to the previous edition:

Type
Changes Clause Minor and Extension Major
editorial technical
changes changes

Notes deleted 1 X (
Reference to associated apparatus deleted 1 X /\< N (\
Additional normative references included 3 X \ B
Requirements against mechanical and
electrostatic ignition hazards deleted (now 4.1 X
covered in IEC 60079-0) N
Reqmr_ement for se_parat|on element detailed 4132 \ \)
regarding external influences /
Intrinsic safety Ex ia as single type of protection 4 \/
including associated apparatus deleted (now .d P X
covered by EPL) ' {\

. . 7
Encapsulation Ex ma as single type of protectign 4.2.3 X
deleted (now covered by EPL) (ed.2)
Conditions a) and b) linked with an “and” ,
therefore requirement of “flameproof joint” delgted
in following clause. Both requir nts already 4.3 X
covered by separation element{s antkstahdardise
process connections.
Process connection requir \4< %
joint: IP66 added almtl y to IP '
Requirement for |sé1~§te/P uct|ve om ent 4.4 X
deleted (now covered n (ed.2)
Requirements for nor-cyn uc en osures 4.5 X
deleted (now covered,in (ed.2)
Test‘o‘f pgrtiti ascor ing .IN3.2 b) is 59 c1
specified in.mo deta|
Marking g\m\rsin\w Mate%apparatus deleted 6.2 b) X
Note 3 with an\ac@t.ona}\gx\(ple added 6.2 X
Specification of materi partition wall required 7 X
in instructions (also required in 4.1.3.2)
Alternative risk assessment method deleted (is AnnexA X
now generally introduced) (ed.2)

NOTE The technical changes referred to include the significance of technical changes in the revised IEC
Standard, but they do not form an exhaustive list of all modifications from the previous version.

Explanation of the types of changes:

A) Definitions
1) Minor and editorial changes:

e Clarification

e Decrease of technical requirements

e Minor technical change
e Editorial corrections

Full document details: IEC 60079-26 2014 RLV
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These are changes which modify requirements in an editorial or a minor technical way.
They include changes of the wording to clarify technical requirements without any
technical change, or a reduction in level of existing requirement.

2) Extension: Addition of technical options

These are changes which add new or modify existing technical requirements, in a way
that new options are given, but without increasing requirements for equipment that was
fully compliant with the previous standard.Therefore, these will not have to be
considered for products in conformity with the preceding edition.

3) Major technical changes:
e addition of technical requirements

e increase of technical requirements

NOTE These changes represent current technological knowfe
normaIIy have an influence on equipment already placed o

C1: Introduction of type tests for separation Csor i
The text of this standard is based on e f ofwing document

FDIS [/ Repwert on voting
31/1146/FD)s (N 34/1155/RVD

N
approval of this standard can be found in the report on

This publication 9 ad inNaccoxdance with the ISO/IEC Directives, Part 2.

Full information on the
voting indicated in the

d that the contents of this publication will remain unchanged until
3 on the IEC web site under "http://webstore.iec.ch" in the data

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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EXPLOSIVE ATMOSPHERES -

Part 26: Equipment with Equipment Protection Level
(EPL) Ga

1 Scope

This part of IEC 60079 specifies-the—particular alternative requirements for_construction, test
and marking for eIectricaI equipment that provides Equipment Protectjon vel (EPL) Ga

Equment Protection Levels may be required.

EXAMPLE: Equipment installed in the wall of a storage vessel containing Yone O \i a) inside an
area defined as Zone 1 (requiring EPL Gb).

NOTE A malfunction may result from a fadlure \qf tfie confponent p e electrical equipment or from
anticipated externally applied influences. Two\{ndepend alfunctions wh ch may occur more frequently and
which, separately, would not create an ignition hazard & ich\i hindtion, could create a potential ignition
hazard,-should-be are regarded as occurring tog a ¢t malfunction.

ANMBP - In-the-w

>

This standard : and modifies the general requirements of IEC 60079-0. Where a
tandard conflicts with a reqmrement of IEC 60079 0, the requwement of
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. 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, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures
"d"

IEC 60695-11-10, Fire hazard testing
flame test methods

3 Terms and definitions

following apply.

NOTE Additional d@ns 5

=4

with different

Note 1 to entry: A separation element consists of a mechanical partition wall, which may be combined with a
flameproof joint or a natural ventilation

4 Requirements for design and construction

4.1 Protection measures against ignition hazards of the electrical circuits

411 General

The equipment shall comply with the requirements of-either
Documents

Document Sharing Hub
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by4240r4254.1.2 or 4.1.3 in the event of a failure of one equipment means of protection,
by the provision of a second independent means of protection.

NOTE 1 Types of Protection according to EPL Ga do not require a second independant means of protection, e.g.
Ex “ia” (IEC 60079-11), Ex “ma” (IEC 60079-18), Ex “da” (IEC 60079-1).

Electrical connections and permanently connected cables of the equipment sited within an
area requiring EPL Ga equipment shall comply with the same Level of Protection required by
this standard, for example—an—Ex—~e” a cable suitable for EPL Gb containing non-Ex “ia
circuits additionally protected by a flameproof conduit or-an-Ex~“e” a cable suitable for EPL Gb
provided with earth leakage protection.

NOTE 2 Deta|led cable and |nsta|lat|on requirements for-nen Types of Protectlon a ep das achieving EPL Ga

ZP)

Protection th i EPL Gb. If one Type of Protection fails, the other Type of Protection
shall continue ion. The independent Types of Protection shall not have a common
mode of failure, extépt as specified in this clause. Combined types of protection providing
EPL Gb shall depend on different physical protection principles.

NOTE 1 An example of a common mode of failure is if an Ex “d” enclosure containing arcing—centacts

components is-used installed inside an Ex “e” enclosure. Should the Ex “d” enclosure be compromised,-then

arcing-inside-the-enclosure-will it would also compromise the Ex “e” enclosure.

NOTE 2
For-example The comb|nat|on of Ex “d" and Ex “q” both depend on the av0|dance of fIame propagatlon (same
physical protection principle) and may not be useful in combination. In practice, some combinations may not be
useful, for example the combination of oil immersion “0” and powder filling “q”.

Where combined types of protection are used, it shall be possible for each Type of Protection
to be tested individually (see 5.1).

Both Types of Protection shall be assessed using the most arduous fault condition of the
other Type of Protection. When combining intrinsic safety, Type of Protection “ib”, with other
Types of Protection, the second Type of Protection shall be assessed, with the m<ﬁt arduous

cuments
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fault condition applied to the intrinsically safe circuit. Thermal dissipation shall be considered
in case of a fault of one Type of protection.

When using two Types of Protection, which both rely on the same parameter (for example, the
creepage distance combining Ex “ib” with Ex “e”), the most stringent requirement of both
Types of Protection shall be applied.

If two Types of Protection are combined which both rely on the enclosure, one of the following
shall be met:

a) if two enclosures are used (one totally enclosed within the other), each enclosure shall
comply with the requirements of the respective Type of Protection; or

b) if only one enclosure is used, the enclosure and the cable glands shall m

— inductive transmitters (for example proximity switches, e
intrinsic safety “ib” enclosed by enCap5u|ation “mb”. ,._

equipment with electrical circuits ofN

filling “q”;
— electromagnetic valves with encap

- increased safety “e

41.3 Application g

4.1.3.1 Gen

ypges of Protection providing EPL Gb. Additionally, it shall
element as part of the equipment to-seal-off separate the

a) prevent flame prepagation through the equipment into the area requiring EPL Ga,

b) maintain its safety characteristics,

c) not—beheated—above exceed the maximum surface temperature of the specified
temperature class of the equipment (see 5.3).

4.1.3.2 Partition walls

Partition walls shall be constructed of either:

a) corrosion-resistant metals, glass or ceramics, which-are-specified-in-the-manufacturer’s

b) other materials which can be verified to provide the same level of safety In this case, —X—

Document Sharing Hub
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certificate number shall |nclude the "X" suffix in accordance with the markmg requwements
of IEC 60079-0.

If the waII thlckness is Iess than 1 mm —the—eqe+pmeni—sha“—be4napked—w%h—an—X—er—an
9 W e the

certlflcate number shaII |nclude the "X" suffix in accordance W|th the marklng reqwrements of
IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall indicate that the
material shall not be subject to environmental conditions which might adversely affect the
partition wall.

If the partition wall is under constant vibrational stress (for example vibrati
minimum endurance limit at maximum amplitude shall be defined in th
Clause 7). Due to specified process pressure, loads or temperature,(
shall not impair the Type of Protection.

pg-membranes), the
documentation (see

NOTE4 A wall thickness less than 1 mm is only permitted in
“ib”, or a flameproof joint or natural ventilation (see 4.1.3.3)

In addition to the requirements of 4.1.3
>1 mm may be provided with suitabl

To avoid a critical concentration of exp
EPL Ga into the enclosure containing
bushing shall be low corf
atmosphere.

NOTE3 For exam
according to IE
less than 10-2 Pa
This can be achievet

Metallic sleeve, corrosion
resistant (wall thickness > 1 mm)

Bushing insulator (e.g. melted
glass, brazed ceramics)

Less hazardous
area

ia” circuit

on-‘ia”
7 e Non-“ia” supply circuit
t Welded (e.9. Ex"e’

(joint>1 mm)

Electrical equipment
IEC

Figure 1 — Example of a partition wall with a conductor bushing
considered as gas diffusion tight
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41.3.3 Requirements depending on the thickness of the partition wall

The combinations of separation elements and additional protective measures depend on the
wall thickness, ¢, of the partition wall as described below and shown in Table 1:

i) For homogeneous partition walls with a thickness >3 mm, no additional protection
measures are required.

ii) For homogeneous partition walls with a thickness of 3 mm > 7> 1 mm, one EPL Gb type of
protection is required (see example a) of Table 1). A homogeneous part of the enclosure
of an equipment with a EPL Gb type of protection may form the partition wall, even for
types of protection which rely on the enclosure, provided the equipment does not contain
an ignition capable source, for example exposed contacts (see example a) of Table 1). If
the equipment contains a source of ignition in normal operation, eithe lameproof joint
(example b) of Table 1) or a ventilated air gap (example c) of Table 4)|is also\equired.

iii) Behind partition walls of 1 mm > ¢ > 0,2 mm, one of the following\ prote asures is
required:
— Type of Protection intrinsic safety “ib” according to IEC £ a.a) of Table
1); or
— one EPL Gb Type of Protection in combination wi p oQf joift (example b) of
Table 1); or

iv) For a partition wall with ¢ < 0.2 mr
EPL Gb Type of Protection are requi
a source of ignition in normal operatiok

NOTE In the context of this claus®e

Documents
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Table 1 — Separation elements

Requirements depending on the thickness, ¢, of the partition wall
Type of construction

i) > 3 mm: no additional requirements
i)

iii)
3mm>¢t>1mm

iv)
1mm>¢2>0.2 mm t<0.2 mm
(“X” marking required) (“X” marking
required)
a) Partition wall
Less hazardous
area Area
requiring a EPL Gb Type of
Area lower EPL than Protection
requiring Ga
2L e and Type of Protecti -
L for A Not permjssible
) no ignition source intrinsic safety
Partition Electrical under normal operation
wall —» | equipment (for example no exposed
contacts)
b) Partition wall + joint
Less hazardous
area Area
Area requiring a EPL Gb Type of
requiring lower EPL than Protection
EPL Ga Ga
and
Partition Electrical
wall @ equipmen

no ignition source
under normal operation
(for example no
exposed contacts)

Area

requiring
EPL Gz

Partition

EPL Gb Type of
wall @

Protection

and

\_ Natural

ventilation
a

4134

Flameproof joint and partition wall are exchangeable in sequence of order.

EPL Gb Type of Protection

flameproof joint (dashed)

Partition wall combined with a flameproof joint

Joints supplementing partition walls shall comply with either:
a) the requirements in IEC 60079-1;

NOTE4+ to determine the joint characteristics, the free volume of the enclosure containing
the electrical circuits-should shall be considered; or

b) a construction, where the same level of safety as for a) can be demonstrated.

Full document details: IEC 60079-26 2014 RLV
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NOTE For example, a cylindrical PTFE-bushing pressed form-fit into a metallic enclosure at a length

> 40 mm. A permanently compressed joint with a length of at least 17 mm is also suitable (for example using a
conical PTFE-bushing compressed by a spring).

Non-metallic components in separation elements shall meet the requirements of IEC 60695-
11-10, flammability category V-0 and have a chemical resistivity equivalent, for example to
that of glass, ceramlcs non- regenerated PTFE or epoxy resin for#pe%r—elr petrochemlcal
apphcanons

4.1.3.5 Partition wall combined with an airgap with natural ventilation

4.1.3.1 to 4.1.3.3, metallic partition walls with a th|ckness >1 R
be provided, for example with a cylindrical flameproof shaft joi

(see Figure 2). In this case, the ventilation air gap shall hawe a mixi
length equal to the diameter of the shaft, whichever is greater.

1 length of 10 mm or a

mm Perfaration > 50 %

Less hazardous
atur. area
ventilation .
e.gv eléctric motor

Ex “d”

Non-“ia” supply circuit

Cylindrical shaft joint flameproof
according to IEC 60079-1

IEC

a8 Required fonsuffici ventilati

NOTE THg cylindrica aft jomt inside the partition wall as shown in Figure 2 is not a supplementing joint as
referred to im¢.1.3Y

Figure 2 — Example of a separation element
with a cylindrical shaft joint and natural ventilation

4.2 Equipment with moving parts
421 Frictional heating
If the equipment contains moving parts, temperature rise due to frictional heating may occur

under normal operation or fault condition. It shall be taken into consideration when
determining the maximum surface temperature.

4.2.2 Damage arising from failure of moving parts

In case of a failure of moving parts, the Types of Protection shall not be adversely affected.
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4.2.3 Light metals

Operational friction or impact between equipment parts made of light metals or their alloys
(with concentrations above the limits given in IEC 60079-0) with equipment parts made of
iron/steel is not permitted. Operational friction or impact between two light metals is
permitted.

NOTE Light metals include for example aluminium, magnesium, titanium or zirconium.

D nts
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4.3 Process connection

a less hazardous area, the construction shall ensure
conditions:

EPL Ga.

NOTE 1 For examp &qui
according to IEC 60529 ke

Process connecti

NoTFE3 |If, for functiehal purposes, an opening is required in the boundary wall of-zene-0 the
area requiring EPL Ga (for example chemical sampling at the open nozzle, rope guide for

probes), instructions for the user are required-in-the-documentationreferring-to to indicate the

risk of flammable gas release and flame entrance (see Clause 7).

5 Type tests

5.1 Standardized types of protection

Equipment in which EPL Gb Types of Protection are applied shall be submitted to type
verifications and tests as specified in the respective standards. If the combination of two

| zoret EPL Gb Types of Protection according to 4.1.2 are applied, both Types of Protection
shall be tested independently.
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5.2 Separation elements

Separation elements in accordance with 4.1.3 shall be tested in such a way that the
operational parameters (for example pressure or temperature Ilimits) stated by the
manufacturer are verified.

Partition walls according to “4.1.3.2b)”

— which are exposed to operational pressure shall be subject to the thermal endurance test
of IEC 60079-0 followed by the pressure test. The pressure test shall be performed at
maximum operational pressure for 1 min without leakage;

— which are exposed to constant vibrational stress the specified vibrational endurance limit
(cycles) shall be verified at the maximum amplitude and at the sp hed temperature
limits.

5.3 Temperature evaluation

For the temperature evaluation, two independent faults shall b

This applies also to separation elements of any thicknes ihed\with on\partly formed by
equipment with one EPL Gb type of protection.

6 Marking

6.1 General

The equipment shall be marked with(the
defined in the applicable standard.

Equipment intended fi
and a less hazardous a

y wall between an area requiring EPL Ga
arked on the label separated by a slash “/”

EPL .
“/”If the equipment |

o’Types of Protection, the complete designation of
a—“/* space.

sfion is used in accordance with 4.1.2, the symbols for the

Types of Prat s ed with a “+”
6.2
a) Equipme by two Types of Protection which is intended to be completely |

installed inside_the’>area requiring EPL Ga for example:

b) Equipment which is installed in the boundary wall between an area requiring EPL Ga and
the less hazardous area, both EPLs are marked on the label separated by a slash “/”, for
example:

Ex d IIC T6 Ga/Gb
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