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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 14: Electrical installations design, selection
and installation of equipment, including initial inspection

FOREWORD

The International Eiectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 60079-14 has been prepared by subcommittee 31J: Classification of hazardous areas and
installation requirements, of IEC technical committee 31: Equipment for explosive atmospheres.
It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2013. This edition
constitutes a technical revision.

Edition 6 is a major restructure and introduces a number of technical changes from the previous
edition (2013). Table 1, "Table of significant changes" is provided to highlight the technical and
more significant editorial changes from the previous edition. Minor editorial changes are not
listed as there are too many changes to include in the "Table of significant changes".



IEC 60079-14:2024 © |IEC 2024

- 11 -

Table 1 — Table of significant changes

Type
Changes Clause Minor and Extension Major
editorial technical
changes changes
List of possible ignition sources completed Introduction X
Additional standard mentioned (IEC 60204 series for Introduction X
electrical safety of machinery)
Introduction of a new title "Electrical installation Scope C1
design, selection and installation of equipment,
including initial inspection”
New definition: certificates 3.1.4 X
New definition: Ex Equipment 3.1.5 X
New definition: Ex Equipment Certificates 3.1.6 X
New definition: Equipment Protection Level 3.2.13 X
definition: associated apparatus 3.5.2 X
Modification definition: liquid immersion (formerly oil 3.91 X
immersion)
Definition equipment, portable 3.14.3 X
Definition equipment, personal 3.14.4 X
New definition: cables 3.16 X
Zones and Equipment Protection Levels 411 X
Requirements for all Ex Equipment 4.1.2 X
Electrical ratings 4.1.3 X
Use of Ex Components 4.1.4 X
Static electricity (Reference to IEC TS 60079-32-1) 4.3.2 X
RFID tags 4.3.6 B1
Installation information (additional bullet points c) 5.4 X
and e)
TN type of system earthing 6.2.5.2 X
Cathodically protected metallic parts 6.2.7 X
Cables subjected to thermal insulation 6.6.2 X
Overhead wiring 6.6.3 X
Electrical machines with converter supply 6.7.3.4 b) B2
Electric heating systems 6.8 X
Plugs, socket outlets and couplers 6.9 X
Type of protection "e" — Increased safety 6.13 X
Intrinsically safe circuits with only one source of 6.14.3.3 A1
power with linear characteristic
Earthing of conducting screens — Special cases 6.14.4 X
Simple apparatus 6.14.11 c2
Annex Q
Junction boxes 6.14.12 X
Junction boxes with non-intrinsically safe and 6.14.12.2 X
intrinsically safe circuits
Pressurized rooms 6.19 X
Analyser houses 6.20 X
Selection of pollution degree 7.3.5 X
Selection of specific process hazards 7.3.6 X
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Type
Changes Clause Minor and Extension Major
editorial technical
changes changes
Selection of cables 7.4 A2
Cables for direct entries into flameproof enclosures 7.4.3 X
Cables for direct entries into restricted breathing 7.4.4 X
enclosures
UV or solar radiation 7.4.6 X
Cables for intrinsic safety circuits 7.4.10 X
Breathing and draining devices 7.5.4 X
Entry devices for fibre optic cables 7.5.5 X
Other entry devices 7.5.6 X
New Flowchart: Selection of cable entry devices 7.5.7 c3
Conduits 7.6 X
Luminaires 7.7.1 X
Rotating electric machines 7.8 X
New clause "General" in 8 "Installation of equipment” 8.1 X
Equipotential bonding connections 8.2.2 X
Penetration in structures 8.2.4 X
Jointing 8.2.7 X
Entry devices and other fittings 8.3 A3
Cable entry devices 8.3.2 X
Conduit systems 8.4 X
Electric heating systems 8.5 X
Protective coating of Ex Equipment 8.6 X
Unused cores in cables 8.9.3.4 X
Initial inspection 9 X
Knowledge, skills and competencies of designers, Annex A X
electricians and technicians
New normative Annex: Pressure test for cables — test Annex C c4
procedure
New informative Annex: Transportable, portable and Annex | X
personal equipment
New informative Annex: Electrical machines operated Annex J X
from converters
New informative Annex: Surge protection of an Annex K !
intrinsically safe circuit
New informative Annex: Guidance on the different Annex M X
duty types S1 to S10 of motors
New informative Annex: Inspection tables for initial Annex O C5
inspections (from IEC 60079-17)
New informative Annex: Degree of protection (IP Annex P X
Code) in accordance to Type of Protection
New normative Annex: Simple apparatus Annex Q C2

NOTE 1 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 edition. More guidance can
be found by referring to the Redline Version of the standard.
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Explanations:
A) Definitions

Minor and editorial changes

— clarification

— decrease of technical requirements
— minor technical change

— editorial corrections

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.

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 the design, selection and installation
of existing installations that were fully compliant with the previous standard. Therefore, these
will not have to be considered for existing installations in conformity with the preceding edition.

Major technical changes

— addition of technical requirements

— increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal) made
in a way that an existing installation in conformity with the preceding edition will not always be
able to fulfil the requirements given in the later edition.

B) Information about the background of changes

A1 Clarification of the application of the 1 % rule to make users aware that the application of
permissible pairs is considered first and when not available, the 1 % rule is to be applied.

A2 The cable requirements from IEC 60079-14:2013, 9.3.2 have been changed to only
include the minimum aspects removing any product requirement in this installation
standard.

A3 The application of adapters and reducers have been changed to align with product
standard requirements.

B1 The manufacturer of the RFID tag has to demonstrate and document that there is no
explosion hazard.

B2 Additionally to the use of a certified combination of an electrical machine in Type of
Protection “eb" together with the converter, an electrical machine in the Type of Protection
"eb" (type tested for converter supply) can be operated with an unspecified type of
converter.

C1 The title is changed to "Electrical installation design, selection and installation of
equipment, including initial inspection" to ensure that all areas, including initial inspection,
are mentioned in the title. The term "Installation of equipment" is replacing the word
"Erection" in the title as more common wording.

C2 The requirements for simple apparatus have been aligned with [IEC 60079-11.

C3 The flowchart is revised to include consideration of equipment groups, cable lengths and
enclosures with a volume < 2 000 cm3. (Additional information can be found in the
supporting document SC 31J SD 001.)
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C4 The previous informative Annex C to improve details relevant to testing cables and
alignment to the selection requirements in 7.5.7. (see also C3)

C5 The previous normative tables in the section "Initial inspection" are included in the informative
Annex O. This allows checklists to be customized for specific installations.

All Ex Equipment and their wiring in hazardous areas are designed, selected and installed in
accordance with:

e Clause 6 for design; and

e Clause 7 for selection; and

e Clause 8 for installation; and

e Subclauses given in Table 2 for specific types of equipment; and

e Subclauses given in Table 3 for additional requirements for Type of Protections.

Table 2 — Clauses of this document for requirements for special types of equipment

Type of equipment Design Selection Installation
Cables and wiring systems 6.6 7.4 8.2
Conduits 8.4
Entry devices and other fittings 7.5 8.2.7
Luminaires and lamps 7.7
Electrical machines 6.7 7.8
Electrical heating systems 6.8
Plugs and socket outlets 6.9
RFID tags 4.3.6
Cells and batteries 6.10
Gas detectors and related systems 6.11
Transportable, portable and personal equipment Annex |

Table 3 — Clauses of this document for additional requirements for Types of Protection

Type of Protection Design Selection Installation
"d" — Flameproof Enclosure 6.12 8.7
"e" — Increased Safety 6.13 8.8
"i" — Intrinsic Safety 6.14 8.9
"m" — Encapsulation 6.15
"n" — Type of Protection "n" 6.16 8.8 and 8.10
"o" — Liquid Immersion (former: oil) 6.17 8.11

"op" — Optical Radiation

"p" — Pressurization 6.18
Pressurized Rooms 6.19
Analyser Houses 6.20
"q" — Powder Filling 6.21

"t" — Dust Protection by Enclosure

"s" — Special Protection
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NOTE 2 Empty cells mean that additional requirements are not detailed in this document and would be included as
part of manufacturer's instructions or certification documents.

The text of this International Standard is based on the following documents:

Draft Report on voting

31J/366/FDIS 31J/367/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60079 series, published under the general title Explosive
atmospheres, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

Preventive measures to reduce explosions of flammable materials are based on three
principles, which are normally applied in the following order:

1) substitution;

2) control; and

3) mitigation.

Substitution involves, for example, replacing a flammable material by one which is either not
flammable or one that is less flammable.

Control involves, for example:

a) reducing the quantity of flammables;

b) avoiding or minimising releases;

c) controlling the release;

d) preventing the formation of an explosive atmosphere;
e) collecting and containing releases; and

f) avoiding ignition sources.
NOTE 1 With the exception of item f), all of the above is part of the process of hazardous area classification.
Mitigation involves, for example:

a) reducing the number of people exposed;

b) providing measures to avoid the propagation of an explosion;
c) providing explosion pressure relief;

d) providing explosion pressure suppression; and

e) providing suitable personal protective equipment.

NOTE 2 The above items are part of consequence management when considering hazards.

Once the principles of substitution and control (items a) to e)) have been applied, the remaining
hazardous areas should be classified into zones according to the likelihood of an explosive
atmosphere being present (see IEC 60079-10-1 or IEC 60079-10-2). Such classification, which
may be used in conjunction with an assessment of the consequences of an ignition, allows
Equipment Protection Levels (EPL) to be determined and hence appropriate Types of Protection
to be specified for each location.

For an explosion to occur, an explosive atmosphere and a source of ignition such as an
electrical fault, high process temperature or open flames need to co-exist. This document only
deals with the recommended protective measures required to reduce to an acceptable level,
the likelihood that the electrical installation could become a source of ignition. By careful design
of the electrical installation, it is frequently possible to locate much of the equipment in less
hazardous or non-hazardous areas.

When Ex Equipment is installed in areas where explosive concentrations and quantities of
flammable gases, vapours or dusts could be present in the atmosphere, protective measures
are applied to reduce the likelihood of explosion due to ignition either in normal operation or
under specified fault conditions.
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In general, possible ignition sources are:

e Hot surfaces;

e Flames and hot gases (including hot particles);

e Mechanically generated impact, friction and abrasion;

o Electrical equipment and components;

e Stray electric currents, cathodic corrosion protection;

e Static electricity;

e Lightning;

e Radio frequency (RF) electromagnetic waves from 104 Hz to 3 x 101! Hz;

e Electromagnetic waves from 3 x 1011 Hz to 3 x 101® Hz (optical radiation);

e lonizing radiation;

e Ultrasonic waves;

e Adiabatic compression and shock; and

e Exothermic reactions, including self-ignition of dust.

The focus of this document is the electrical installation, which is designed to reduce potential
ignition sources from causing a fire or explosion including, for example, electrical arcs and

sparks, static electricity, effects of lightning and hot surfaces caused by transformation of
electrical energy to heat energy or caused by friction of moving parts of electrical equipment.

Many types of dust that are generated, processed, handled and stored, are combustible. When
ignited they can burn rapidly and with considerable explosive force if mixed with air in the
appropriate proportions. It is often necessary to use Ex Equipment in locations where such
materials are present, and suitable precautions should therefore be taken to ensure that all
such equipment is adequately protected so as to reduce the likelihood of ignition of the external
explosive atmosphere.

Combustible dust can be ignited by equipment in ways including, but not limited to, the
following:

e by surfaces of the equipment that are above the minimum ignition temperature of the dust
concerned. The temperature at which a type of dust ignites is a function of the properties of
the dust, whether the dust is in a cloud or layer, the thickness of the layer and the geometry
of the heat source; or

e by arcing or sparking of electrical parts such as switches, contacts, commutators, brushes,
or the like; or

e by discharge of an accumulated electrostatic charge; or

e by radiated energy (for example electromagnetic radiation); or

e by mechanical sparking or frictional sparking associated with the equipment.

In order to avoid dust ignition hazards it is important that:

e the temperature of surfaces on which dust can be deposited, or which would be in contact
with a dust cloud, is kept below the temperature limitation specified in this document; and

e any electrical sparking parts, or parts having a temperature above the temperature limit
specified in this document:

i) are contained in an enclosure which adequately prevents the ingress of dust, or

i) the energy of electrical circuits is limited so as to avoid arcs, sparks or temperatures
capable of igniting dust; and

e any other ignition sources are avoided.
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Several Types of Protection are available for Ex Equipment in hazardous areas (see
IEC 60079-0). This document provides the specific requirements for the design of electrical
systems, selection, installation and the required initial inspection of electrical Ex Equipment in
hazardous areas including requirements for documentation and personnel competency. This
document is also based on manufacturer's instructions being followed. On-going inspection,
maintenance and repair aspects also play an important role in control of hazardous area
installations and the wuser's attention is drawn to IEC 60079-17, IEC 60079-19 and
manufacturer's instructions for further information concerning these aspects.

This part of IEC 60079 is supplementary to other relevant IEC standards, for example the
IEC 60364 series as regards electrical installation requirements or IEC 60204 series for
electrical safety of machinery. This part also refers to IEC 60079-0 and its associated standards
for the construction, testing and marking requirements of suitable electrical Ex Equipment.

In any industrial installation, there can be numerous sources of ignition apart from those
associated with electrical Ex Equipment. Precautions are necessary to ensure safety from other
possible ignition sources, but guidance on this aspect is outside the scope of this document.
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EXPLOSIVE ATMOSPHERES -

Part 14: Electrical installations design, selection
and installation of equipment, including initial inspection

1 Scope

This part of IEC 60079 contains the specific requirements for the design of electrical systems,
selection, installation and the required initial inspection of electrical installations of Ex
Equipment in, or associated with, explosive atmospheres including requirements for
documentation and personnel competency.

These requirements are in addition to the requirements for installations in non-hazardous areas.

NOTE 1 For voltages up to 1 000 V AC or 1 500 V DC requirements of this document are based on installation
requirements in the IEC 60364 series and for higher voltages in the IEC 61936 series, but other relevant national
requirements can apply. For offshore, the IEC 61892 series is applicable.

NOTE 2 Maximum voltages are limited by specific Types of Protection according to other parts of the IEC 60079
series and will be given in the documentation for the Ex Equipment.

This document applies to all electrical Ex Equipment including fixed, transportable, portable
and personal, and installations, permanent or temporary.

NOTE 3 Guidance on transportable, portable or personal equipment can be found in Annex | and IEC TS 60079-48.
This document does not apply to:

e electrical installations in mines susceptible to firedamp;

NOTE 4 This document might apply to electrical installations in mines where explosive gas atmospheres other
than firedamp can be formed and to electrical installations in the surface installation of mines.

e inherently explosive situations and dust from explosives or pyrophoric substances (for
example explosives manufacturing and processing);

e rooms used for medical purposes;
e electrical installations in areas where the hazard is due to flammable mist; and

e installation of non-electrical Ex Equipment (unless being part of an equipment assembly
according IEC TS 60079-46).

NOTE 5 Additional guidance on the requirements for hazards due to hybrid mixtures of dust or flyings and flammable
gas or vapour is provided in Annex H.

NOTE 6 The use of portable tools having an Ex Equipment certificate might introduce an ignition source which is
beyond the scope of this document, for example: a drill which could create a high temperature at the work piece.

No account is taken in this document of the toxic hazards that are associated with flammable
gases, liquids and dusts in concentrations that are usually very much less than the lower
flammable limit. In locations where personnel could be exposed to potentially toxic
concentrations of flammable material, appropriate precautions are necessary. Such precautions
are outside the scope of this document.



- 20 - IEC 60079-14:2024 © |IEC 2024

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

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

IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety "e"
IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"
IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protection "n"

IEC 60079-17, Explosive atmospheres — Part 17: Electrical installations inspection and
maintenance

IEC 60079-19, Explosive atmospheres — Part 19: Equipment repair, overhaul and reclamation
IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

IEC 60079-28, Explosive atmospheres — Part 28: Protection of equipment and transmission
systems using optical radiation

IEC 60079-29-1, Explosive atmospheres — Part 29-1. Gas detectors — Performance
requirements of detectors for flammable gases

IEC 60079-29-4, Explosive atmospheres — Part 29-4: Gas detectors — Performance
requirements of open path detectors for flammable gases

IEC TS 60079-32-1, Explosive atmospheres — Part 32-1: Electrostatic hazards, guidance

IEC TS 60079-47, Explosive atmospheres — Part 47: Equipment protection by 2-wire
intrinsically safe ethernet concept (2-WISE)

IEC 60228, Conductors of insulated cables

IEC 60245-4, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 4:
Cords and flexible cables

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC 61557-8, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 8:
Insulation monitoring devices for IT systems

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)
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IEC 62305-3, Protection against lightning — Part 3: Physical damage to structures and life
hazard

3 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426.
3.1 General

3.11

competent person or body

individual or organization which can demonstrate appropriate technical knowledge and relevant
skills to make the necessary assessments of the safety aspect under consideration

3.1.2
verification dossier
set of documents showing assurance of conformity of equipment and installations

3.1.3
electrical equipment
items applied as a whole or in part for the utilization of electrical energy

Note 1 to entry: These include, amongst others, items for the generation, transmission, distribution, storage,
measurement, regulation, conversion and consumption of electrical energy and items for telecommunications.

3.14

certificate

document that conveys the assurance of the conformity of a product, process, system, person,
or organization with specified requirements

Note 1 to entry: The certificate is either the supplier's declaration of conformity (15! party declaration) or the
purchaser's recognition of conformity (2"9 party acceptance) or certification (37 party attestation). Declaration,
acceptance, and certification are defined in ISO/IEC 17000.

[SOURCE: IEC 60079-0:2017, 3.12, modified (modification of Note 1 to entry)]
3.1.5

Ex Equipment
explosion-protected equipment

Note 1 to entry: Such equipment often includes Ex Components, but additional evaluation is always required as
part of their incorporation into equipment.

[SOURCE: IEC 60079-0:2017, 3.37]

3.1.6
Ex Equipment certificate
certificate prepared for Ex Equipment

[SOURCE: IEC 60079-0:2017, 3.12.2]


https://www.electropedia.org/
https://www.iso.org/obp

	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 General
	3.2 Hazardous areas
	3.3 Flameproof enclosure
	3.4 Increased safety
	3.5 Intrinsic safety
	3.6 Intrinsic safety parameters
	3.7 Pressurization
	3.8 Type of Protection "n"
	3.9 Type of Protection "o"
	3.10 Type of Protection "q"
	3.11 Type of Protection "m"
	3.12 Type of Protection "t"
	3.13 Electrical supply systems
	3.14 Equipment
	3.16 Cable(s)

	4 General
	4.1 General requirements
	4.1.1 Zones and Equipment Protection Levels
	4.1.2 Requirements for all Ex Equipment
	4.1.3 Electrical ratings
	4.1.4 Conditions of control for exceptional circumstances

	4.2 Conditions of Use
	4.2.1 General
	4.2.2 Specific Conditions of Use
	4.2.3 Use of Ex Components

	4.3 Ignition sources that have an influence on the installation
	4.3.1 General
	4.3.2 Static electricity
	4.3.3 Optical radiation
	4.3.4 Lightning protection
	4.3.5 Radio frequency received and transmitted in hazardous areas
	4.3.6 RFID tags


	5 Documentation
	5.1 General
	5.2 Site information
	5.3 Ex Equipment information
	5.4 Installation information
	5.5 Personnel competency

	6 Design
	6.1 General
	6.2 Protection from dangerous (incendive) sparking
	6.2.1 Equipment (other than Ex Equipment) above hazardous areas
	6.2.2 Wiring systems traversing a hazardous area
	6.2.3 Construction materials
	6.2.4 Danger from live parts
	6.2.5 Danger from exposed and extraneous-conductive-parts
	6.2.6 Protective equipotential bonding
	6.2.7 Cathodically protected metallic parts

	6.3 Electrical protection
	6.4 Emergency stop
	6.5 Electrical isolation
	6.6 Cables
	6.6.1 External surface temperature
	6.6.2 Cables subjected to thermal insulation
	6.6.3 Overhead wiring

	6.7 Electrical machines
	6.7.1 General
	6.7.2 Electrical machines with Type of Protection "d" – Flameproof enclosures, "p" – Pressurized enclosures and "t" – Protection by enclosures
	6.7.3 Electrical machines with Level of Protection "eb" – Increased safety
	6.7.4 Electrical machines with Level of Protection "ec" and Type of Protection "nA"
	6.7.5 Switching electrical machines above 1 kV AC
	6.7.6 Prevention of falling bodies

	6.8 Electric heating systems
	6.8.1 General
	6.8.2 Earth fault protection
	6.8.3 Limiting temperature
	6.8.4 Temperature safety device

	6.9 Plugs, socket outlets and couplers
	6.9.1 Specific requirements for explosive dust atmospheres
	6.9.2 Location

	6.10 Cells and batteries
	6.10.1 Charging of secondary cells and batteries
	6.10.2 Ventilation

	6.11 Gas detection systems
	6.12 Type of Protection "d" – Flameproof enclosures
	6.13 Type of Protection "e" – Increased safety
	6.13.1 Maximum dissipated power of junction boxes
	6.13.2 Maximum number of conductors 

	6.14 Type of Protection "i" – Intrinsic safety
	6.14.1 General
	6.14.2 Cables
	6.14.3 Verification of intrinsically safe circuits
	6.14.4 Earthing of conducting screens
	6.14.5 Cable armour bonding
	6.14.6 Marking of cables
	6.14.7 Cables carrying more than one intrinsically safe circuit
	6.14.8 Types of cables carrying more than one intrinsically safe circuit and applicable fault considerations
	6.14.9 Earthing of intrinsically safe circuits
	6.14.10 Installations to meet the requirements of EPL Ga or EPL Da
	6.14.11 Simple apparatus
	6.14.12 Junction boxes
	6.14.13 Plugs and sockets used for external connections
	6.14.14 Special application: Combining intrinsically safe and non-intrinsically safe circuits

	6.15 Type of Protection "m" – Encapsulation
	6.16 Type of Protection "n"
	6.16.1 General
	6.16.2 Type of Protection "nR"

	6.17 Type of Protection "o"– Liquid immersion (former Oil immersion)
	6.18 Type of Protection "p"
	6.18.1 General
	6.18.2 Ducting
	6.18.3 Action to be taken on failure of pressurization

	6.19 Pressurized rooms and artificially ventilated rooms
	6.20 Analyser houses
	6.21 Type of Protection "q" – Powder filling

	7 Selection
	7.1 General
	7.2 Assurance of conformity of Ex Equipment
	7.2.1 Ex Equipment based on IEC standards
	7.2.2 Ex Equipment not based on IEC standards
	7.2.3 Selection of used or repaired Ex Equipment

	7.3 Selection of Ex Equipment
	7.3.1 Information requirements
	7.3.2 External influences
	7.3.3 Selection of radiating equipment
	7.3.4 Selection of ultrasonic equipment
	7.3.5 Selection for pollution degree
	7.3.6 Selection for specific process hazards
	7.3.7 Selection of Ex Equipment according to EPLs
	7.3.8 Selection according to equipment grouping
	7.3.9 Selection according to the ignition temperature of the gas, vapour or dust
	7.3.10 Selection according to the temperature range

	7.4 Selection of cables
	7.4.1 General
	7.4.2 Wiring systems for installation in areas requiring EPL Ga or EPL Da
	7.4.3 Cables for direct entries into flameproof enclosures 
	7.4.4 Cables for direct entries into restricted breathing enclosures
	7.4.5 Resistance to flame propagation or flame spread
	7.4.6 UV or solar radiation
	7.4.7 Non-flexible cables for fixed equipment
	7.4.8 Flexible cables for fixed and transportable equipment (excluding intrinsic safety circuits)
	7.4.9 Flexible cables for use for portable equipment
	7.4.10 Cables for intrinsic safety circuits
	7.4.11 Single insulated wires (excluding intrinsically safe circuits)
	7.4.12 Aluminium conductors

	7.5 Selection of entry devices and other fittings
	7.5.1 General
	7.5.2 Cable entry devices
	7.5.3 Adapters and Blanking Elements
	7.5.4 Breathing and draining devices
	7.5.5 Entry devices for fibre optic cables
	7.5.6 Other entry devices
	7.5.7 Cable entry device for Type of Protection "d"
	7.5.8 Cable entry device for Type of Protection "nR"

	7.6 Conduits
	7.6.1 Group II
	7.6.2 Group III

	7.7 Luminaires and lamps
	7.7.1 Luminaires
	7.7.2 Lamps

	7.8 Rotating electrical machines

	8 Installation of equipment
	8.1 General
	8.2 Cables and wiring systems
	8.2.1 Avoidance of damage
	8.2.2 Equipotential bonding connections
	8.2.3 Terminations
	8.2.4 Penetrations in structures
	8.2.5 Passage and collection of flammables
	8.2.6 Group III ‒ Accumulation of dust
	8.2.7 Jointing

	8.3 Entry devices and other fittings
	8.3.1 General
	8.3.2 Cable entry devices
	8.3.3 Additional entries
	8.3.4 Unused openings

	8.4 Conduit systems
	8.4.1 General
	8.4.2 Group II
	8.4.3 Group III
	8.4.4 Additional requirements for flameproof sealing devices for conduit

	8.5 Electrical heating systems
	8.5.1 General
	8.5.2 Trace heating system

	8.6 Protective coating of Ex Equipment
	8.7 Type of Protection "d" – Flameproof enclosures
	8.7.1 General
	8.7.2 Solid obstacles
	8.7.3 Protection of flamepaths

	8.8 Types of Protection "e" and "nA"
	8.8.1 Conductor terminations
	8.8.2 Combinations of terminals and conductors for general connection and junction boxes

	8.9 Types of Protection "i" – Intrinsic safety
	8.9.1 Earthing of conducting screens
	8.9.2 Cable armour bonding
	8.9.3 Installation of cables and wiring

	8.10 Type of Protection "nR"
	8.11 Type of Protection "o"– Liquid immersion (formerly Oil immersion)

	9 Initial inspection
	Annexes
	Annex A (normative) Knowledge, skills and competencies of designers, electricians and technicians
	A.1 Scope
	A.2 Knowledge and skills
	A.2.1 Designers
	A.2.2 Electricians and technicians

	A.3 Competencies
	A.3.1 General
	A.3.2 Designers
	A.3.3 Electricians and technicians

	A.4 Assessment

	Annex B (informative) Safe work procedure guidelines for explosive gas atmospheres
	Annex C (normative) Pressure test procedure for cables into Ex "d" enclosures
	C.1 General
	C.2 Test apparatus
	C.3 Test method
	C.4 Test report

	Annex D (normative) Potential stator winding discharge hazard assessment – Ignition risk factors
	Annex E (normative) Verification of intrinsically safe circuits with more than one intrinsically safe power source with linear current/voltage characteristics
	E.1 General
	E.2 Intrinsic safety with Level of Protection "ib"
	E.3 Intrinsic safety with Level of Protection "ic"

	Annex F (informative) Methods of determining the maximum system voltages and currents in intrinsically safe circuits with more than one intrinsically safe power source with linear current and voltage characteristics
	F.1 Intrinsically safe circuits with linear current and voltage characteristics
	F.2 Intrinsically safe circuits with non-linear current or voltage characteristics

	Annex G (informative) Determination of intrinsic safety cable parameters
	G.1 Measurements
	G.2 Cables carrying more than one intrinsically safe circuit
	G.2.1 General
	G.2.2 Type A cables
	G.2.3 Type B cables
	G.2.4 Type C cables

	G.3 FISCO

	Annex H (informative) Hybrid mixtures
	H.1 General
	H.2 Concentration limits
	H.3 Electrostatic hazard
	H.4 Energy/temperature limits
	H.5 Selection of equipment
	H.6 Use of flameproof equipment
	H.7 Installation requirements

	Annex I (informative) Transportable, portable and personal equipment
	I.1 General
	I.2 Transportable and portable equipment
	I.3 Personal equipment

	Annex J (informative) Electrical machines operated from converters
	J.1 General
	J.2 Earthing, bonding and cabling
	J.2.1 Objectives of earthing
	J.2.2 Bonding of machines
	J.2.3 Machine power cables
	J.2.4 Cable terminations
	J.2.5 Interruption of the shielded machine supply line


	Annex K (informative) Surge protection of an intrinsically safe circuit
	K.1 General
	K.2 Installation to be protected
	K.3 Lightning induced surges
	K.4 Preventive measures
	K.5 Supporting documentation
	K.6 Further protection

	Annex L (informative) Adverse environmental conditions
	L.1 Climate classifications
	L.2 Cables and cable entry devices
	L.3 Seals and sealing materials
	L.4 Storage and transportation
	L.5 Low temperatures
	L.5.1 General
	L.5.2 Electrical machines

	L.6 High humidity
	L.7 Solar radiation
	L.7.1 General
	L.7.2 Equipment protection
	L.7.3 Cables and cable entry devices

	L.8 Atmospheres containing salt and chlorides
	L.9 Snow conditions
	L.10 Icing and winterization
	L.11 Rapid cooling

	Annex M (informative) Guidance on the different duty types S1 to S10 of electrical machines
	Annex N (normative) High voltage installations with rated voltage up to 245 kV
	Annex O (informative) Inspection tables for initial inspections (from IEC 60079-17)
	Annex P (informative) Minimum degree of protection (IP Code) in accordance to Type of Protection
	Annex Q (normative) Additional requirements for simple apparatus
	Q.1 Temperature classification
	Q.1.1 Group II
	Q.1.2 Group III

	Q.2 Isolation and separation
	Q.3 Enclosures and cable entry devices
	Q.4 Assessment and documentation


	Bibliography
	Figures
	Figure 1 – Correlation between the maximum permissible surface temperature and thickness of dust layers
	Figure 2 – Selection of cable entry devices 
	Figure C.1 – Example of a low pressure test arrangement
	Figure F.1 – Series connection – Summation of voltage
	Figure F.2 – Parallel connection – Summation of currents
	Figure F.3 – Series and parallel connections – Summations of voltages and summations of currents
	Figure J.1 – Basic structure of a converter fed drive system
	Figure J.2 – Examples of shielded machine cables and connections
	Figure J.3 – Cable shield connection at the machine side
	Figure K.1 – Surge protection requirements of an instrument loop
	Figure Q.1 – Assessment process for simple apparatus

	Tables
	Table 1 – Table of significant changes
	Table 2 – Clauses of this document for requirements for special types of equipment
	Table 3 – Clauses of this document for additional requirements for Types of Protection
	Table 4 – Equipment Protection Levels (EPLs) where only zones are assigned
	Table 5 – Radio frequency power thresholds
	Table 6 – Radio-frequency energy thresholds
	Table 7 – Requirements for the temperature safety devices
	Table 8 – Example of defined terminal/conductor arrangement –Maximum number of wires in relation to the cross-section and the permissible continuous current
	Table 9 – Determination of Type of Protection (with no flammable release within the enclosure)
	Table 10 – Use of spark and particle barriers
	Table 11 – Summary of protection requirements for enclosures without an internal source of release 
	Table 12 – Relationship between EPLs and Types of Protection
	Table 13 – Relationship between gas/vapour or dust subdivision and equipment group
	Table 14 – Relationship between gas or vapour ignition temperature and temperature class of Ex Equipment
	Table 15 − Selection of cable entry devices, Type of Protection according to the enclosure Type of Protection
	Table 16 – Minimum distance of obstruction from the flameproof flange joints related to the gas group of the hazardous area
	Table C.1 – Example of a test report template
	Table D.1 – Ignition risk factors
	Table M.1 – Duty types of electrical machines
	Table O.1 – Initial inspection schedule for Ex "d", Ex "e", Ex "n"and Ex "t"/"tD" installations
	Table O.2 – Initial inspection schedule for Ex "i" installations
	Table O.3 – Inspection schedule for Ex "p" and "pD" installations
	Table O.4 – Inspection schedule for Ex "o" installations
	Table P.1 – Minimum degree of protection (IP Code) in accordance with Type of Protection
	Table Q.1 – Variation in maximum power dissipation with ambient temperature for Group II
	Table Q.2 – Variation in maximum power dissipation with ambient temperature for Group III
	Table Q.3 – Summary of requirements
	Table Q.4 – Simple apparatus and junction box selection: A practical solution


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	3.1 Généralités
	3.2 Emplacements dangereux
	3.3 Enveloppe antidéflagrante
	3.4 Sécurité augmentée
	3.5 Sécurité intrinsèque
	3.6 Paramètres de sécurité intrinsèque
	3.7 Surpression interne
	3.8 Mode de protection "n"
	3.9 Mode de protection "o"
	3.10 Mode de protection "q"
	3.11 Mode de protection "m"
	3.12 Mode de protection "t"
	3.13 Systèmes d’alimentation électrique
	3.14 Appareil
	3.16 Câble(s)

	4 Généralités
	4.1 Exigences générales
	4.1.1 Zones et Niveaux de protection d’appareil
	4.1.2 Exigences relatives à tous les appareils Ex
	4.1.3 Caractéristiques électriques assignées
	4.1.4 Conditions de contrôle en cas de circonstances exceptionnelles

	4.2 Conditions d’utilisation
	4.2.1 Généralités
	4.2.2 Conditions particulières d’utilisation
	4.2.3 Utilisation de composants Ex

	4.3 Sources d’inflammation ayant une influence sur l’installation
	4.3.1 Généralités
	4.3.2 Électricité statique
	4.3.3 Rayonnement optique
	4.3.4 Protection contre la foudre
	4.3.5 Fréquences radioélectriques reçues et transmises dans des emplacements dangereux
	4.3.6 Étiquettes RFID


	5 Documentation
	5.1 Généralités
	5.2 Informations sur le site
	5.3 Informations sur l’appareil Ex
	5.4 Informations sur l’installation
	5.5 Compétence du personnel

	6 Conception
	6.1 Généralités
	6.2 Protection contre les étincelles d’inflammation dangereuses
	6.2.1 Appareils (autres que les appareils Ex) situés au-dessus d’emplacements dangereux
	6.2.2 Systèmes de câblage traversant un emplacement dangereux
	6.2.3 Matériaux de construction
	6.2.4 Danger lié aux parties actives
	6.2.5 Danger lié aux parties conductrices exposées et extérieures
	6.2.6 Liaison équipotentielle de protection
	6.2.7 Protection cathodique des parties métalliques

	6.3 Protection électrique
	6.4 Arrêt d’urgence
	6.5 Sectionnement
	6.6 Câbles
	6.6.1 Température de surface des câbles
	6.6.2 Câbles soumis à isolation thermique
	6.6.3 Câbles aériens

	6.7 Machines électriques
	6.7.1 Généralités
	6.7.2 Machines électriques avec Mode de protection "d" – Enveloppes antidéflagrantes, "p" – Enveloppes à surpression interne et "t" – Protection par les enveloppes
	6.7.3 Machines électriques avec Niveau de Protection "eb" – Sécurité augmentée
	6.7.4 Machines électriques avec Niveau de Protection "ec" et Mode de protection "nA"
	6.7.5 Commutation de machines électriques ayant une tension assignée supérieure à 1 kV en courant alternatif
	6.7.6 Prévention de la chute de corps étrangers

	6.8 Systèmes de chauffage électrique
	6.8.1 Généralités
	6.8.2 Protection contre les défauts de mise à la terre
	6.8.3 Température limite
	6.8.4 Limiteur de température de sécurité

	6.9 Fiches, socles et coupleurs
	6.9.1 Exigences spécifiques pour les atmosphères explosives de poussières
	6.9.2 Emplacement

	6.10 Éléments et batteries
	6.10.1 Charge des accumulateurs et batteries
	6.10.2 Ventilation

	6.11 Systèmes de détection de gaz
	6.12 Mode de protection "d" – Enveloppes antidéflagrantes
	6.13 Mode de protection "e" – Sécurité augmentée
	6.13.1 Puissance dissipée maximale des boîtiers de raccordement
	6.13.2 Nombre maximal de conducteurs 

	6.14 Mode de protection "i" – Sécurité intrinsèque
	6.14.1 Généralités
	6.14.2 Câbles
	6.14.3 Vérification des circuits de sécurité intrinsèque
	6.14.4 Mise à la terre des écrans conducteurs
	6.14.5 Liaison de l’armure du câble
	6.14.6 Marquage des câbles
	6.14.7 Câbles contenant plusieurs circuits de sécurité intrinsèque
	6.14.8 Types de câbles contenant plusieurs circuits de sécurité intrinsèque et prise en considération des défauts applicables
	6.14.9 Mise à la terre des circuits de sécurité intrinsèque
	6.14.10 Installations satisfaisant aux exigences de l’EPL Ga ou l’EPL Da
	6.14.11 Matériel simple
	6.14.12 Boîtiers de raccordement
	6.14.13 Prises de courant utilisées pour les raccordements externes
	6.14.14 Applications particulières: combinaison de circuits de sécurité intrinsèque et de circuits de non-sécurité intrinsèque

	6.15 Mode de protection "m" – Encapsulage
	6.16 Mode de protection "n"
	6.16.1 Généralités
	6.16.2 Mode de protection "nR"

	6.17 Mode de protection "o" – Immersion dans un liquide (anciennement immersion dans l’huile)
	6.18 Mode de protection "p"
	6.18.1 Généralités
	6.18.2 Conduits
	6.18.3 Actions à entreprendre en cas d’anomalie de surpression interne

	6.19 Salles à surpression interne et salle à ventilation artificielle
	6.20 Bâtiments pour analyseurs
	6.21 Mode de protection "q" – Remplissage pulvérulent

	7 Sélection
	7.1 Généralités
	7.2 Assurance de la conformité des appareils Ex
	7.2.1 Appareils Ex basés sur des normes IEC
	7.2.2 Appareils Ex non basés sur des normes IEC
	7.2.3 Sélection d’appareils Ex de seconde main ou réparés

	7.3 Sélection des appareils Ex
	7.3.1 Exigences relatives aux informations
	7.3.2 Influences externes
	7.3.3 Sélection d’appareils rayonnants
	7.3.4 Sélection d’appareils à ultrasons
	7.3.5 Choix du degré de pollution
	7.3.6 Choix des dangers de processus spécifiques
	7.3.7 Sélection de l’appareil Ex selon les EPL
	7.3.8 Sélection en fonction du groupement d’appareils
	7.3.9 Sélection en fonction de la température d’inflammation du gaz, de la vapeur ou de la poussière
	7.3.10 Choix selon la plage de températures

	7.4 Choix des câbles
	7.4.1 Généralités
	7.4.2 Systèmes de câblage pour installation dans des zones exigeant l’EPL Ga ou l’EPL Da
	7.4.3 Câbles pour pénétration directe dans les enveloppes antidéflagrantes 
	7.4.4 Câbles pour pénétration directe dans les enveloppes à respiration limitée
	7.4.5 Résistance à la propagation de la flamme
	7.4.6 Rayonnement UV ou solaire
	7.4.7 Câbles non souples pour appareils fixes
	7.4.8 Câbles souples pour appareils fixes et transportables (à l’exclusion des circuits de sécurité intrinsèque)
	7.4.9 Câbles souples destinés à être utilisés avec des appareils portables
	7.4.10 Câbles pour les circuits de sécurité intrinsèque
	7.4.11 Câbles isolés (à l’exclusion des circuits de sécurité intrinsèque)
	7.4.12 Conducteurs en aluminium

	7.5 Choix des dispositifs d’entrée et autres montages
	7.5.1 Généralités
	7.5.2 Dispositifs d’entrée de câble
	7.5.3 Adaptateurs et dispositifs d’obturation (bouchons)
	7.5.4 Dispositifs de respiration et de drainage
	7.5.5 Dispositifs d’entrée pour câbles fibroniques
	7.5.6 Autres dispositifs d’entrée
	7.5.7 Dispositif d’entrée de câble pour le Mode de protection "d"
	7.5.8 Dispositif d’entrée de câble pour le Mode de protection "nR"

	7.6 Conduits
	7.6.1 Groupe II
	7.6.2 Groupe III

	7.7 Luminaires et lampes
	7.7.1 Luminaires
	7.7.2 Lampes

	7.8 Machines électriques tournantes

	8 Installation de l’appareil
	8.1 Généralités
	8.2 Câbles et systèmes de câblage
	8.2.1 Prévention de dommages
	8.2.2 Raccordements de liaison équipotentielle
	8.2.3 Terminaisons
	8.2.4 Pénétrations dans les structures
	8.2.5 Passage et accumulation d’agents inflammables
	8.2.6 Groupe III – Accumulation de poussière
	8.2.7 Assemblage

	8.3 Dispositifs d’entrée et autres montages
	8.3.1 Généralités
	8.3.2 Dispositifs d’entrée de câble
	8.3.3 Entrées supplémentaires
	8.3.4 Ouvertures inutilisées

	8.4 Systèmes de conduits
	8.4.1 Généralités
	8.4.2 Groupe II
	8.4.3 Groupe III
	8.4.4 Exigences supplémentaires relatives aux dispositifs d’étanchéité antidéflagrants pour conduit

	8.5 Systèmes de chauffage électrique
	8.5.1 Généralités
	8.5.2 Système de traçage

	8.6 Revêtement de protection des appareils Ex
	8.7 Mode de protection "d" – Enveloppes antidéflagrantes
	8.7.1 Généralités
	8.7.2 Obstacles solides
	8.7.3 Protection des passages de flamme

	8.8 Modes de protection "e" et "nA"
	8.8.1 Extrémités des conducteurs
	8.8.2 Combinaisons des bornes et des conducteurs pour raccordement général et pour des boîtiers de raccordement

	8.9 Modes de protection "i" – Sécurité intrinsèque
	8.9.1 Mise à la terre des écrans conducteurs
	8.9.2 Liaison de l’armure du câble
	8.9.3 Installation des câbles et câblage

	8.10 Mode de protection "nR"
	8.11 Mode de protection "o" – Immersion dans un liquide (anciennement immersion dans l’huile)

	9 Inspection initiale
	Annexes
	Annexe A (normative) Connaissances, savoir-faire et compétences des concepteurs, électriciens et techniciens
	Annexe B (informative) Lignes directrices pour une procédure de travail en toute sécurité pour les atmosphères explosives gazeuses
	Annexe C (normative) Procédure d’essai de pression pour les câbles dans les enveloppes Ex "d"
	Annexe D (normative) Évaluation des dangers de décharge potentielle de l’enroulement du stator – Facteurs de risque d’inflammation
	Annexe E (normative) Vérification des circuits de sécurité intrinsèque possédant plusieurs sources de puissance de sécurité intrinsèque avec des caractéristiques courant/tension linéaires
	Annexe F (informative) Méthodes de détermination des tensions et des courants maximaux du système dans les circuits de sécurité intrinsèque utilisés avec plusieurs sources de puissance de sécurité intrinsèque possédant des caractéristiques de courant et de tension linéaires
	Annexe G (informative) Détermination des paramètres d’un câble de sécurité intrinsèque
	Annexe H (informative) Mélanges hybrides
	Annexe I (informative) Appareils transportables, portables et personnels
	Annexe J (informative) Machines électriques exploitées à partir de convertisseurs
	Annexe K (informative) Protection contre les surtensions d’un circuit de sécurité intrinsèque
	Annexe L (informative) Conditions d’environnement défavorables
	Annexe M (informative) Recommandations sur les différents services types (S1 à S10) des machines électriques
	Annexe N (normative) Installations haute tension ayant une tension assignée jusqu’à 245 kV
	Annexe O (informative) Tableaux d’inspection pour les inspections initiales (issus de l’IEC 60079-17)
	Annexe P (informative) Degré de protection (code IP) minimal en fonction du Mode de protection
	Annexe Q (normative) Exigences supplémentaires pour les matériels simples

	Bibliographie
	Figures
	Figure 1 – Corrélation entre la température maximale de surface admissible et l’épaisseur des couches de poussière
	Figure 2 – Choix des dispositifs d’entrée de câble
	Figure C.1 – Exemple de montage d’essai à basse pression
	Figure F.1 – Raccordement en série – Somme des tensions
	Figure F.2 – Raccordement en parallèle – Somme des courants
	Figure F.3 – Raccordements en série et en parallèle – Somme des tensions et somme des courants
	Figure J.1 – Structure de base d’un système d’entraînement commandé par convertisseur
	Figure J.2 – Exemples de câbles et de connexions de machines avec blindage
	Figure J.3 – Raccordement du blindage du câble côté machine
	Figure K.1 – Exigences relatives à la protection contre les surtensions d’une boucle d’instrument
	Figure Q.1 – Processus d’évaluation des matériels simples

	Tableaux
	Tableau 1 – Tableau des modifications majeures
	Tableau 2 – Paragraphes du présent document couvrant les exigences pour des types particuliers d’appareils
	Tableau 3 – Paragraphes du présent document couvrant les exigences supplémentaires pour les Modes de protection
	Tableau 4 – Niveaux de protection d’appareil (EPL) lorsque seules les zones sont assignées
	Tableau 5 – Seuils de puissance de fréquence radioélectrique
	Tableau 6 – Seuils d’énergie de fréquence radioélectrique
	Tableau 7 – Exigences relatives aux limiteurs de température de sécurité
	Tableau 8 – Exemple de disposition définie de borne/conducteur – Nombre maximal de fils en fonction de la section et du courant continu admissible
	Tableau 9 – Détermination du Mode de protection (avec un dégagement ininflammable dans l’enveloppe)
	Tableau 10 – Utilisation de barrières contre les étincelles et les particules
	Tableau 11 – Synthèse des exigences de protection pour les enveloppes sans source de dégagement interne
	Tableau 12 – Relations entre les EPL et les Modes de protection
	Tableau 13 – Relation entre la subdivision de gaz/vapeur ou poussière et le groupe d’appareils
	Tableau 14 – Relation entre la température d’inflammation du gazou de la vapeur et la classe de température de l’appareil Ex
	Tableau 15 − Sélection des dispositifs d’entrée de câble, Mode de protection selon le Mode de protection de l’enveloppe
	Tableau 16 – Distance minimale d’obstruction par rapport aux joints plans antidéflagrants en fonction du groupe de gaz présent dans l’emplacement dangereux
	Tableau C.1 – Exemple de modèle de rapport d’essai
	Tableau D.1 – Facteurs de risque d’inflammation
	Tableau M.1 – Services types des machines électriques
	Tableau O.1 – Programme d’inspection initiale pour les installations Ex "d", Ex "e", Ex "n" et Ex "t"/"tD"
	Tableau O.2 – Programme d’inspection initiale pour les installations Ex "i"
	Tableau O.3 – Programme d’inspection pour les installations Ex "p" et "pD"
	Tableau O.4 – Programme d’inspection pour les installations Ex "o"
	Tableau P.1 – Degré de protection (code IP) minimal en fonction du Mode de protection
	Tableau Q.1 – Variation de la puissance maximale dissipée en fonction de la température ambiante pour le Groupe II
	Tableau Q.2 – Variation de la puissance maximale dissipée en fonction de la température ambiante pour le Groupe III
	Tableau Q.3 – Résumé des exigences
	Tableau Q.4 – Sélection des matériels simples et borniers: exemple de solution pratique





