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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterna
-operation on all questions concerning standardization in the electrical and electronic fields. To,this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technhical Re
Lblicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in‘the subject deal
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizatidg
andardization (ISO) in accordance with conditions determined by agreement betWeen the two organizatig

he formal decisions or agreements of IEC on technical matters express, as ngarly as possible, an interna
nsensus of opinion on the relevant subjects since each technical cominittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for international\ise and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible for, the) way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National)Cemmittees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in their national and regional publications. Any divergence bet
hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of confgrmity. Independent certification bodies provide confg
Esessment services and, in some areas, access_t0 IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have the.|datest edition of this publication.

p liability shall attach to IEC or its directors, employees, servants or agents including individual expert
embers of its technical committees ‘and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable for the cotrect application of this publication.

C draws attentiop~te-the possibility that the implementation of this document may involve the use
htent(s). IEC takes-no position concerning the evidence, validity or applicability of any claimed patent rig
spect thereof ¢As of the date of publication of this document, IEC had not received notice of (a) patent(s),
ay be requirfed-to implement this document. However, implementers are cautioned that this may not repr
e latest information, which may be obtained from the patent database available at https://patents.iec.ch
all notebe,held responsible for identifying any or all such patent rights.
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made to the previous edition IEC 60079-17:2013. 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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IEC 60079-17 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.

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

’
JF

Minor and Majol
Changes Clause editorial Extension technig¢al
changes changes

Simplifying description of explosive gas and dust 1 X
atmospheres in the Scope and uses of these terms
thropghout document

Clarjfies the exclusion of ventilated rooms in the 1 X
Scope

Alighs maintenance terms and definitions in 3.7 and 3 X
3.8 with IEV & 60079.

Intrqducing new clause 4.4.1.2. Manufacturer’s 4 X
docpmentation for cross referencing in text without
repdtition

Further guidance added into Note 4 regarding 4.4.1.1. X
factprs contributing to the deterioration of Ex
Equ|pment.

Clarjfies the change in terminology from previously 4:11 X
usedl Special Condition of Safe Use to current
ternfinology Specific Conditions of Use.

Further requirements added regarding Type of 5.7 C1
Profection "o".

Clarjfication added regarding use of inspection 6 X
tablgs

Ming¢r editorial changes and correction;made to Tables 1 X
Tables 1 to 4 but with no change-to.item numbering to 4
or cpntent

Modified reference in this standard to align all types Annex B Cc2
of inspection with Contintdus Supervision terms for
example; Skilled Persgnnel and Technical Persons
with| Executive Functionr

A typical assessment and test report is shown in Annex C X
C.5]14.

Intrqducipg new items in the Bibliography Bibliography X

NOTE\ “Fhe technical changes referred to include the significance of technical changes in the revised [IEC
Sta dadrd, put they do Not 101 dar exndustve TIst Or all TMoaiications 1o tre previous version.

Explanations:
A Definitions

Minor and editorial changes

clarification

decrease of technical requirements

minor technical change

editorial corrections
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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.

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 from the previous standard.

MajJ)r technical changes

— addition of technical requirements

— ipcrease of technical requirements

Thege are changes to technical requirements (addition, increase of the level ofremoval) made
in a way that an overhaul or repair of product to the preceding edition will net'always be abje to
fulfill the requirements given in the later edition. For these changes additional informatign is
proviided in clause B) below.

NOTE These changes represent current technological knowledge. However; these changes do not normally |have
an influence on equipment already placed on the market.

B Information about the background of 'major technical changes'’

C1 | Sub-clause 5.7 and Table 4 has been inserted\based on text submitted by MT600f9-6
Explosive atmospheres — Part 6: Equipment pfotection by liquid immersion "o".

C2 | The previous reference to Responsible Person in Annex B usually reflects the rolesfand
the responsibilities of a person rathér than the technical knowledge, skills |and
competencies required to manage the activity of periodic inspection and maintenange of
Ex equipment. The term used within the Continuous Supervision clauses of Technical
Person With Executive Function\pfovides clarity and harmonises the clauses withir] the
document.

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

Draft Report on voting
31J/345/FDIS 31J/351/RVD

Fulllinformation_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/standardsdev/publications.

This International Standard is intended to be used in conjunction with IEC 60364-6.

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


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://iecnorm.com/api/?name=55a666a37a51ddbaed7cd6715b0963d7
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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.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
thgt it contains colours which are considered to be useful for the correct understandjng
of |ts contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Electrical installations in hazardous areas possess features specially designed to render them
suitable for operations in such atmospheres. It is essential for reasons of safety in those areas
that, throughout the life of such installations, the integrity of those special features is preserved.
This document provides the details for initial inspection and on-going inspections as either:

a) regular periodic inspections thereafter, or,

b) continuous supervision by Skilled Personnel.

Cornect functional operation of hazardous area installations does not mean, and-shéuld i4 not

to bg interpreted as meaning, that the integrity of the special features referred_to above are
preserved.
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EXPLOSIVE ATMOSPHERES -

Part 17: Electrical installations inspection and maintenance

&e#ﬂymgs explosive atmospheres.

es not include:

ther fundamental installation and inspection requirements for electricalrinstallations;
he verification of electrical equipment;

rotection or ventilation of rooms;

as detection systems;

he repair, overhaul and reclamation of explosion protec¢ted equipment (see IEC 60079

document supplements the requirements.for inspection and testing in non-hazardous a
C 60364-6.

document is intended(to-'be applied where there-can—be is a risk due to the pote
ence of explosive gas or dust mixtures with air or combustible dust layers under no
spheric conditions:It does not apply to:

nderground mining areas,

usts of explosives-that- do-netrequire-atmospheric-oxygenforcombustion,

yrophoric’substances.

19).

ated

s (see IEC 60079-13), it does include the requirements for inspection and maintenange of
idual items of equipment that will be part of s@ch systems, for example motors or sengors.

reas

ntial
rmal

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
ame

IEC

undated references, the latest edition of the referenced document (including
ndments) applies.

60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

any
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IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres

IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas —Gombustible
Explosive dust atmospheres

IEC60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection|and
eredtion

IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protectiop "n

IEC|60079-19, Explosive atmospheres — Part 19: Equipment repair, overhaul and reclamation

s
[0)
T
()
()
™
()

>
&

4

3 [Terms and definitions

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

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

ISOfand IEC maintain termingdlogical databases for use in standardization at the folloying
addiesses:

e |EC Electropedia: dvailable at http://www.electropedia.org/

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

3.1
close inspection
inspectiorsthat encompasses those aspects covered by a visual inspection and, in addition,
identifies-those defects, such as loose bolts, which will be apparent only by the use of acgess
equipment, for example steps (where necessary) and tools

Note 1 to entry: Close inspections do not normally require the enclosure to be opened, or the equipment to be de-
energized.

3.2

continuous supervision

frequent attendance, inspection, service, care and maintenance of the electrical installation by
Skilled Personnel who have experience in the specific installation and its environment in order
to maintain the explosion protection features of the installation in satisfactory condition
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3.3

detailed inspection

inspection that encompasses those aspects covered by a close inspection and, in addition,
identifies those defects, such as loose terminations, which will only be apparent by opening the
enclosure, and/or using, where necessary, tools and test equipment

3.4

hazardous area

area in which an explosive atmosphere is present, or-may can be expected to be present, in
quantities such as to require special precautions for the construction, installation and use of
equipment

Note]

Note|1 to entry: IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas ' ‘Bxplosivg gas
atmoppheres, gives a classification of hazardous areas containing explosive gas atmospheres, (see IEC 6(0050-
426:4020, 426-03-03, 426-03-04 and 426-03-05).

Note[2 to entry: |EC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of\areas — Explosive| dust
atmogpheres, gives a classification of hazardous areas containing explosive dust atmg$pheres (see IEC 6(0050-
426:4020, 426-03-23, 426-03-24, and 426-03-25).

3.5
initipl inspection
inspection of all electrical equipment, systems and installatiohs before they are brought|into
servjce

3.6
inspection
<for explosive atmospheres> action comprising,careful scrutiny of an item carried out e|ther
withput dismantling, or with the addition of partial dismantling as required, supplementefl by
mealns such as measurement, in order to arrive at a reliable conclusion as to the conditign of
an ifem

3.7
live maintenance

maintenance activities carried.out while the associated apparatus, intrinsically safe appargtus,
and [circuits are energized

[SOURCE: IEC 60050-426: 2020, 426-11-51]

3.8
maintenance

<for explosive atmospheres> combination of crreticne eorrlod ot o pododn o0 Mon b o

restdre it I'n conditio inwhich is—able tomeet the reqguirementsof the relevants
FeStHpH CORGHHORSH-WHHEH ISaotetomheetthefe HemeRtsorthefrerevVahts

and——pe#emq_ns—Feqﬂ#ed—ﬁbmeheﬂs routine actions taken to preserve the fully

condition of the installed apparatus

q

3.9

non-hazardous area

area in which an explosive atmosphere is not expected to be present in quantities such as to
require special precautions for the construction, installation and use of equipment

3.10
periodic inspection
inspection of all electrical equipment, systems and installations carried out on a routine basis

3.1
sample inspection
inspection of a representative proportion of the electrical equipment, systems and installations
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3.12

people who meet specific requirements for the qualification of personnel

Note 1 to entry:

maintenance are specified in Annex B.

3.1

Technical Persons with Executive Function
persons providing technical management of the Skilled Personnel, having adequate Knowle
in the field of explosion protection, familiar with the local conditions, familiar with the-installz

The specific requirements for the qualification of personnel with respect to installation and

dge
tion

and |who has overall responsibility and control of the inspection systems for)the elecfrical

equipment within hazardous areas

3.14
visu
insp

mis

4.1

For
incl

g
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n
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D0 =

al inspection
ection that identifies, without the use of access equipment or(tools, those defects, suc]
ing bolts, which will be apparent to the eye

General requirements

Documentation

he purposes of inspection and maintenance,up-to-date documentation (verification dos
ding any modification records, of the foldwing items shall be available:

lone hazardous area classification-efareas and, if included, the Equipment Protection L
EPL) required for each location (see IEC 60079-10-1 and IEC 60079-10-2);
pr gases: equipment group (IPA1IB or IIC) and temperature class requirements;

pr dusts: equipment group (IlIA, IIB or [IIC) and maximum surface temperd
equirements;

Protection, IP rating; corrosion resistance;

ecords sufficient’ to enable the—explosion—protected Ex Equipment to be maintaing
ccordance with its Type of Protection (see IEC 60079-14) (for example list and locatig
quipment;spares, certificates, technical information); and

topies—of previous inspection records, including initial inspection as detailed
EC €0079-14.

h as

sier)

evel

ture

quipment characteristics for example ambient temperature—ratings range, Typeé of

d in
n of

C 8007014

Requirements for other documentation that—may might be necessary are provided in
IEC 60079-14 and IEC 60079-19.
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The inspection and maintenance of installations covered by this document shall be carried out
only by skilled personnel. The knowledge, skills, and competencies of Technical Persons with
Executive Function and Skilled Personnel are given in Annex B.

Appropriate continuing education or training shall be undertaken by all personnel on a regular
basis with all evidence documented and available for regular review.

4.3 Integrated systems

Integrated systems which provide protection in relation to the hazardous area installation, for
example ventilation or pressurisation of rooms or gas detection systems shall be inspected and
maintained to ensure correct functioning in accordance with the requirements of the relevant
stanidards.

NOTHE The requirements for pressurised and ventilated rooms are given in IEC 60079-13.
4.4 | Inspections

4.4. General

4411 Basic principles

Thelinspection program should be sufficient to confirm ongoingd suitability of the equipment for
use jin hazardous areas.

Befqre a new installation of plant or equipment is-brogght-inte-service commissioned, it ghall
be glven an |n|t|al |nspect|on As—parte#theptarﬁ—eemmtseremng—and—staruw—preeedwes—rmﬁat
inspp 9-14-. Requirement$ for
initigl |nspect|on are prowded in IEC 60079 14, along with other guidance for the plant
commissioning and start up procedures.

To ¢nsure that the installations are maihtained in a satisfactory condition for continued|use
with|n a hazardous area, and where necessary relevant maintenance is performed, they §hall
be sjubject to either:

a) regular periodic inspections by personnel with competence according to 4.2 and Anngx B;
qr

b) gontinuous supervision by Skilled Personnel (see 4.6).

NOTE 1 In the gase of dusts hazardous area,-fibres—orflyings; housekeeping can influence the inspection and
mainfenance requirements.

Inspectiong on existing installations shall be carried out in accordance with this docunjent.
Howeyer, for older installations the details for the equipment and installation requirements could

b £ A ta it S Adocda tbh ot Laodl o S oo & tollaot:
€ rerererceatotme-Staraaras—tnat apPpTcU at arc uatc Ut arc mrotanatroTtT.

NOTE 2 Standards applied at the date of installation might not have been IEC standards.

In cases where Ex Equipment is located outside of a hazardous area, for example due to
changes on site, it should be maintained in accordance with its Type of Protection.

Following any adjustment, maintenance, repair, overhaul,—reclamation; modification or
replacement the equrpment or relevant parts of equrpment concerned shall be-inspected-in
3 given a detailed

inspection.
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The inspection activity shall be sufficiently independent of any immediate demands of
maintenance and/or other activities so as not to prejudice the reliability of any report findings
from the inspection.

NOTE-2 3 It is not a requirement of this document that inspection personnel-de-not-need-to-be are members of an
external independent organisation.

If at any time there is a change in the area classification or the Equipment Protection Level
requirements or if any equipment is moved from one location to another, a check shall be made
to ensure that the Type of Protection, group—and, maximum surface temperature for dusts,
including any consideration of dust layers, and temperature class for gases, where appropriate,

++ k.l £ o H 2l P
are gttrapre—rormefeviSea coaittons:

If plant or equipment is dismantled during the course of an inspection, precautions-~shall be
taken during reassembly to ensure that the integrity of the Type of Protection is nétyimpairgd.

NOTE

EXA:I:PLE 1 Removing any residual dust.
EXANMPLE 2 Correctly reinstating gaskets.

Ire-to

shve
ISSHY

TatTalal
HHRG

riate
mainlenance forexam atw a h andfa n - Factors affgcting
the dpterioration of Ex Equipment or installation can include accumtjation of dust, water ingress, excessive anfbient
tempgrature, exposure to chemicals, susceptibility to corrosion§, undue vibration or mechanical damage. Sdrvice
factofs affecting Ex Equipment or installation can include inappropriate maintenance, lack of training, experience or
competency of personnel and the resulting unauthorised modifications or adjustments or inappropriate maintengnce,
for example that which is not in accordance with the mandfagturer’s requirements.

4.4.1.2 Manufacturer’s documentatiofn

Manufacturer’s information can have, additional requirements or recommendations| for
inspection and maintenance for example, types of grease that should be used, frequengy of
inspection under specific climatic¢ahditions or torque that should be applied by fasteners|

The|manufacturer’s requireménts or guidance take precedence over this document in the eyent
of c@nflict, for example for. tésting frequency.

4.4.1.3 Verification of unmarked equipment

Where the certification plate or markings on explosion protected equipment is missing or
illeglble, alternative methods may be used to determine traceability to the certification deftails
of thie specifie’equipment. The method used could include; additional identification labels which
incorporate unique tag numbers; serial numbers; reference to the installation databases;|etc.
The|method of attaching or fixing the labelling shall not reduce the integrity of the equipment.

The inventory and identification tagging method used for managing explosion protected
equipment shall be capable of tracking the replacement of equipment with replacement or
repaired equipment, which-may can have different certification markings and details to the
original equipment.

4.41.4 Acceptance of equipment in old installations

For existing equipment not able to be identified as being certified for use in a hazardous area
it is necessary to establish that the equipment is suitable for on-going use. In order to correctly
operate and maintain the equipment, an assessment will be necessary to verify the specification
of the equipment, to determine it is fit-for-purpose in the specific location in order to determine
the appropriate inspection and maintenance requirements. In these circumstances the
procedure given in Annex C-may should be followed.
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NOTE This assessment is intended to apply to items in an installation that predate any requirement for the use of
certified electrical equipment in hazardous areas.

4.4,
4.4,
Gra

2 Grades of inspection
2.1 General

des of inspection-may-be are visual, close-er and detailed. Table 1, Table 2, Table 3, and

Table 4 detail the checks-required for these three grades of inspection on general and specific
items of electrical equipment.

Vist

inspections will generally require the equipment to be isolated.

| and close inspections can be performed with the equipment pnprgi7pd Detailed

The|grade of inspection selected for equipment using more than one Type of Pretection| (for

exa

Table

4.4.

Tple Ex “ed”"de" equipment) shall be a combination of the relevant columns' from Tabje 1,
2, Table 3, and Table 4.

2.2 Use of inspection tables

Thelinspection Table 1, Table 2, Table 3, and Table 4 provides indicative checks that shpuld
be qonducted as part of any inspection. The tables are not interided to be applied exactly as

presiented.

Thelinspection checks:

a)
b)
c)

Add|tional guidance for adverse seryice conditions is provided in Annex E.

4.4.

Type

b)

c)

rmay be combined if suited to the final methodology for recording inspections
rmay be deleted if not relevant to the type of equipment being inspected
ghould be added to as appropriate

BXAMPLE Any other detail that might be needed to confirm ongoing service condition or compliance gf the
ipstallation according to the nature of the site¥or motors is covered in Annex D.

] Types of inspection

s of inspections include:

-_—
&

has
pcks
will

EXAMPLE 1 An initial detailed inspection of internal flamepaths of a flameproof motor or the internal joints of
an Ex t motor is not required; however, the terminal housing cover, which would have been removed to facilitate
connection of the field wiring as part of the installation process, should be inspected after. These requirements
are also covered in IEC 60079-14.

EXAMPLE 2 An equipment assembly has had an initial inspection at a detailed grade by the assembly

manufacturer, and a visual inspection is conducted at the final point of installation to verify that no damage has

occurred in transport.

Periodic mspectlons WhICh may be V|sual close or detailed-inaccordance-with-Tables 14,2,
iate or a combination of types

in accordance with 4. 5
Sample mspectlons WhICh may be V|sual close or detailed-in-accordance-with-Tables14,-2;

e or a combination of types.
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Sample inspections should not be expected to reveal faults of a random nature, such as
loose connections, but should be used to monitor the effects of environmental conditions,
vibration, inherent design weakness, etc. The size and composition of the samples selected
shall be based on assessment of the installation (for example, Zones, Types of Protection,
age, location, exposure, risk of damage and other factors).

d) Contlnuous superV|S|on uhhzmg%he—wsan—er—etese—mspeehens—WFaeeeﬁéanee—M%h—ﬁaMes

The|results of all inspections shall be recorded, retained, and-may-lead-toa-need forfuither

actigns reviewed to consider if further action is necessary.-Therequirements-far=contingyous
. lod in 4. 5.5.

4.5 | Periodic inspections
4.5. Personnel

Regular periodic inspection requires personnel who are both™ competent for the inspegtion
reqyired and the competency requirements as defined in claus€ 4.2 and Annex Bi-includingithat

they, and who:

a) have a knowledge of area classification/EPL ~and sufficient technical knowledgé¢ to
understand its implications for the location undef)consideration;

b) have technical knowledge and understanding-of the theoretical and practical requiremgnts

H
for electrical equipment and installations used in those hazardous areas;

c) understand the requirements of visual,’close and detailed inspections as they relate tq the
installed equipment and installations;

NOTE  Competencies-and-training-may-be-idenhtified-inrelevantnational-trainin

and-assessment-frameworks
petenctesahadtathgmay G aaSSessMmenrt HaMeWworks

o
g

A Tdchnical Person with Executite Function shall be identified for each installation with ovgrall
responsibility and control of\ithe inspection systems for the electrical equipment within| the
hazdrdous areas.

4.5.2 Fixed installations

The|grade of inspection and the interval between periodic inspections shall be determjned
congidering: the-type of equipment, the manufacturer's guidance, if any, the factors goverping
terioration (see 4.4.1.1, Note 4), the area classification andfor the EPL requirements|and
the fesultsTof previous inspections. The grade and frequency of inspection may be varied for
diffgreftsitems of equipment at a site according to the individual factors for each itefqn of
equipment, for example the frequency of inspection might need to be increased in corrdsive
parts of a site but need not be applied across the entire site. Where the grade and frequency
of inspections is varied from the minimum requirements of this document the inspection program
should be documented.

Where inspection grades and intervals have been established for similar equipment,
installations and environments, this experience—shal should be used in determining the

inspection-strategy program.

The interval between periodic inspections shall not exceed three years without-seeking-expert
advice conducting and documenting a risk assessment based on equipment type, location,

environment and previous inspection history. Ih&basmie#ehangmg%mspeeﬂenﬂaeﬂedshan
be-documented- This risk assessment shall be conducted by an independent expert.
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NOTE ‘independent’ does not necessarily imply an ‘external body’ or person to the user organisation.

Once an interval has been fixed, the installation should be subjected to additional interim
sample inspections to support or modify the proposed interval and grade of inspection.

Ongeoing-review—of-The results of inspections will be-regquired subjected to ongoing review to

justify the interval between, and grade of inspections.

A typical inspection procedure is shown diagrammatically in Annex A.

Whgn large numbers of similar items such as luminaires, junction boxes, etc. are installed|in a

similar environment,—it-may-be feasibleto—carryoutperiodical periodic inspections may be

carrled out on a sample basis provided that the number of samples in addition‘to-the inspegtion
frequency is subjected to review. It is, however, recommended that all items*be subjectgd at
least to a visual inspection.

4.5.3 Movable Transportable, personal and portable equipmént

Meovpble Transportable, personal and portable electrical equjpment-(thand-held,—portabletand
trangportable) are particularly prone to damage or misuse and therefore the interval between

peripdic inspections-may-need-to-be is reduced.

Thelinterval between periodic inspections shall not gxeeed the following without seeking-expert
advipe from the manufacturer and Technical Persgn*with Executive Function:

a) Hand-held personal and portable equipment'shall be visually checked by the user, bgfore
¢ach use, to ensure that the equipmentiistnot obviously damaged;

b) all personal, portable, and transportabife equipment shall be submitted to a close inspegtion

3t least every 12 months; and

c) enclosures which are frequenthyopened (such as battery housings) shall be given a detailed
inspection at least every 6 moenths.

4.6 | Continuous supervision-by skilled personnel
4.6. Concept

Whdgre an installation is visited on a regular basis, in the normal course of work, by Skilled
Perqonnelkwho, in addition to satisfying the requirements of 4.5.1 a), b) and c), are:

a) qware of the process and environmental implications on the deterioration of the spgcific
equipment In the mstallation, and,

b) required to carry out visual andlor close inspections as part of their normal work schedule
as well as identify any need for detailed inspections as part of any replacement, or
adjustment in accordance with 4.4.1.1,

then it—may might be possible to dispense with regular periodic inspection and utilize the
frequent presence of the Skilled Personnel to ensure the on-going integrity of the equipment.

If the Skilled Personnel have the adequate competency, then those personnel may also carry
out the detailed inspection.

The use of continuous supervision by Skilled Personnel does not remove the requirement for
initial and sample inspections.
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Continuous supervision is not practicable for electrical equipment for which this kind of
attendance cannot be provided (for example in the case of-mevable Transportable, personal
and portable equipment), and in such cases the equipment shall be subject to periodic
inspection. See 4.6.4.

4.6.

2 Objectives

The objective of continuous supervision is to enable the early detection of arising faults and
their subsequent repair. It makes use of existing Skilled Personnel who are in attendance at the
installation in the course of their normal work (for example erection work, alterations,
inspections, maintenance work, checking for faults, cleaning work, control operations, switching

opetlations, making terminal connections and disconnections, setting and adjustment\w
functional tests, measurements) and who use their skill to detect faults and changes at.ans
stagle.

4.6.3 Responsibilities

4.6.3.1 Technical Persons with Executive Function

A Technical Person with Executive Function shall be identified for each installation and

carry out the following tasks:

a)

b)

c)

d)

4.6.

ssess the viability of the continuous supervision concept.ih_light of the competence, s
nd availability of personnel and their experience in relation’ to the particular installatio

q
gccount of environmental conditions, frequency of attendance, special knowledge, work
gnd location of equipment;

determine the frequency of inspection, the grade of inspection and the content of repo
quch as to enable meaningful analysis of-equipmentperformance Ex Equipment complia
¢gnsure that the documentation referred«to*in 4.1 and 4.6.5 is made available;

¢énsure that Skilled Personnel are familiar with:

) the concept of continuous supervision together with the needs for any reportin
analysis function;

2) the installation they attend; and
grrange for verification that:
process of continuous supervision is being adhered to;

Skilled Personnel are being given adequate time to carry out their inspections;

decumentation is being completed correctly;

3) the inventory of-explesionpreotected Ex Equipment within their area of responsibility.

ork,
barly

shall

kills
n,

efine the scope of equipment to be considered, under continuous supervision taking

flow

rting
nce;

g or

)
)
3) Skilled\Rersonnel are receiving appropriate training and refresher training;
)
)

L5

there is adequate technical support readily available to the Skilled Personnel; and

6) the state of the electrical installation is known.

3.2 Skilled Personnel

The Skilled Personnel shall be in addition familiar with the concept of continuous supervision
together with-the-needsfor any reporting or analysis functions which-may comprise the method

of c

ontinuous supervision applicable to the specific installation.

In undertaking continuous supervision of plant and equipment the Skilled Personnel-shall should
take account of the conditions of the installation and any changes which-may occur.
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4.6.4 Frequency of inspection

The frequency of the attendance and the inspections which support continuous supervision
shall be determined having regard to the specific plant environment-inrelationte and expected
deterioration of the equipment (see 4.4.1.1), use and experience.

Unless experience indicates to the contrary,-it-may-be-considered-that if a part of the installation
with a significant inventory of-explosien—protected Ex Equipment is not visited routinely for

example weekly, then it-may-be-inappropriate-to-include-it should not be included as part of the

continuous supervision concept.

Whgre the Skilled Personnel have noted a condition change of the environment (for exarlnple
invagion of solvent or increased vibration) those items of explosion protected equipment which
could be sensitive to the change shall be checked more frequently.

NOTE It also follows that the Skilled Personnel will be able to inspect less frequently those items.of equipmenit that
expefience shows are not susceptible to change.

4.6.% Documents
Docpmentation of the installation shall provide sufficient information-te:

a) provide a history of maintenance activities with the reason, fonp such activities; and,
b) verify the effectiveness of the continuous supervision approach.

Recprds shall be kept of defects found and remedial action taken.

The documentat|on may be part of normal tnhaintenance documentahon—hewe#er—

E

NOTE The evidence that the Skilled Personnel are'aware of the needs of the continuous supervision concept fpould
be in|the form of training programmes. Other evidence of this form of education is also possible.

4.6.6 Training

In adldition to the requirements of 4.2, Skilled Personnel shall be provided with sufficient training
to emable familiarity with the-installation which they attend. This training shall include any pjant,
equipment, operational or eénvironmental conditions which relate to their understanding of the
needs of the eprOS|on protectlon of equment —Where—any—a—LteraHens—er—ehahgee—te—the

prode
a—nd

the process ornstallation is Changed tralnlng on the changes shall be provrded

Whgre-necessary-Training in the concepts of continuous supervision shall be provided toggther
with[refresher or reinforcement seminars.

The knowledge requirements of the Technical Persons with Executive Function shall include a
full understanding of the provisions of IEC 60079-10-1, IEC 60079-10-2, IEC 60079-14, this
document, and IEC 60079-19 in relation to area classification and/or EPLs and electrical
installations design, selection, erection—-installation; and inspection, equipment repair, overhaul

and reclamation-ef-egquipment.

4.7 Maintenance requirements

4.71 Remedial measures and-alterations modifications to equipment

it i . nd—Appropriate
remedlal measures shaII be taken where necessary Qareshaﬂ%e%akea—hewever—temm%n

The integrity of the Type of Protection-provided-forthe-equipment;this-may shall be maintained

which can require consultation with the manufacturer.
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Replacement parts shall be in accordance with the manufacturer’s instructions or other
applicable documentation.—Alierations Modifications to equipment shall not be carried out
without appropriate authorization where they adversely affect the safety of the equipment as
stated in the manufacturer’s instructions or other applicable documentation.

Repairs, overhaul and reclamation of equipment shall be carried out in accordance with

IEC

60079-19.

Care-should-be-taken-to-aveid-interfering-with-The means employed by the manufacturer to

reduce the effects of static electricity should not be interfered with.

Whgn replacing lamps in luminaires the correct rating and type-should shall be used,—er

otherwise excessive temperatures-may can result.

Congideration should be given to periodic replacement of lamps-in-increased safety lumingries

bog|otho mensenthoond ool o oo hle maee s snn o net i o cn et clees iles e o

Lamjps in increased safety luminaires should be replaced periodicallytoavoid any temperdture

rise [that can occur at end-of-life.

NOTE The etching, painting or screening of light transmitting parts or the incorrect positioning of the luminairep can

lead {o excessive temperatures.

4.7.2 Maintenance of flexible cables

Flexjble cables, flexible conduits, and their terminatiéns are particularly prone to damage. They

shal] be inspected at regular intervals and shall bereplaced if found to be damaged or defective.

4.7.3 Withdrawal from service

f-itlis—necessary for-maintenance purposes-to-withdraw-equipment—etc—from-service - the

expgsed—conductors Where equipment is temporarily withdrawn from service, the exp¢gsed

conductors shall be:

a) gorrectly terminated in an~appropriate enclosure;

b) ipolated from all sources of power supply and insulated; or

c) ipolated from all sources of power supply and earthed.

H-ingividual-items—of Where equipment is-to-be permanently removed, the associated wjring

shal] be-isolatedfrom-all- sources of power supphyrand:

1) femoved;or

2) gqorfeetly terminated in an appropriate enclosure; or

3) a[l_hcu al_ ol bl ) al ble Lol L Ll 1. 1 N ol le aAnc
oreenconiyanctheotherendofthecabteshait-beinsuiatedbyasecuremeans

{e-g—heat-shrink-seals) the supply end and, at the other end of the cable, the conductors
shall be bonded together and then msulated by a secure means (for example epoxy pot-

end).

NOTE The use of self-adhesive tape alone is not regarded as a secure means of insulation.

4.7.4

Fastenings and tools

Where special bolts and other fastenings or special tools are required, these items shall be

mad

e available and-shall-be used.
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4.8 Environmentalconditions External influences
Eleectrical-equipment-in—a-hazardeus—area Ex Equipment can be adversely affected by the

environmental conditions in which it is used.-Additional-consideration-shal-be-givento The
inspection interval, type and grade as well as the specific requirements of the inspection-where
should be adjusted to suit anywhere adverse conditions-may could be expected. Some of the
key elements to consider are:

— extremely low or high temperatures;

— pressure conditions;

—  Ggotrosive-atmosphere:
1ad T

— \ibrations, mechanical impacts, friction or abrasion;
—  wind;

— painting processes;

|
n

golar radiation;

— ¢hemicals;

— water and moisture;
— dust and dirt;

— plants, animals, insects.

The|corrosion of metal, or the influences of chemicals (particularly solvents) on plastic or
elasfomeric components,-may can affect the-type-and degree of-ingress protection (IP) of the
equsifment. If the enclosure or component is severely ‘corroded, the part shall be replaced.
Plagtic enclosures—may can exhibit surface cracking which can affect the integrity of| the
enclpsure. Metallic enclosures of equipment, shall, where necessary, be treated with an
appfopriate protective coating as a precaution ‘against corrosion, the frequency and natufe of
such treatment being determined by the enviréhmental conditions.

It shiall be verified that the-design installation of the electrical equipment is acceptable for|use
in the environment likely to be encountered.

If the marking of the-explosion~protected Ex Equipment does not indicate a range of ambient
temperatures for which the equment is deS|gned |t—sheunld—em¥ shaII be usede#e# within the
rande of —20 °C to +40 °C;—w J

vitatetniemno o oo L0000 [T 2 range is |nd|cated for which the equment is de3|c ned
it shipll be used withif_this range. If the ambient temperature is outside the temperature raphge,
or if{there is a temperature influence from other factors, for example the process tempergture
or gxposure towsolar radiation, the application shall be checked with the documepted
assgssment (S€e IEC 60079-14).

All partsiof installations shall be kept clean and free from accumulations of dust and deleterious
subgtanees that could cause excessive rise in temperature.

Care shall be taken to ensure that the weather protection of the equipment is maintained.
Damaged gaskets shall be replaced.

Anti-condensation devices, such as breathing, draining or heating elements, shall be checked
to ensure correct operation.

If the equipment is subject to vibration,-special-care-shall additional precautions should be taken
to ensure that bolts and cable entries remain tight.

EXAMPLE The use of locknuts or threads which are resistant to vibration.
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The cleaning of non-conductive electrical equipment shall use methods that avoid the
generation of static electricity.

EXAMPLE Cleaning with a damp cloth.

4.9

Isolation of equipment

491 Installations other than intrinsically safe circuits

Electrical equipment containing live parts, which are located in a hazardous area, shall not be
opened except as described in a), b) or ¢).

b)

c)

ork, for which the exposure of live parts is necessary, may be carried out subject_tg
recautions which would be applied in a non-hazardous area, under a safe work proce
ee IEC 60079-14).

his—may might require isolation of all incoming and outgoing connections, including
eutral conductor. ‘Isolation’ in this context means withdrawal of fuses‘and links of
Ibcking off of an isolator or switch.

ufficient time-may-need-te should be allowed to permit any surfacétemperature or st
lectrical energy to decay to a level which is incapable of causing~ignition.

OTE 1 The protective capabilities of an Ex d enclosure are always compfomised by opening it, where
"e" and Ex "n" enclosures-may can be of lesser concern if moisture ingre'ssjis unlikely while they are open

intrinsically safe apparatus is permitted, if all bare liveyparts not protected by the Typ
rotection "i" have a separate internal cover providihg at least the degree of protection
hen the enclosure of the apparatus is open.

his equipment-should will be provided with anexternal label stating:

ARNING — DO NOT OPEN WHEN_-NON-INTRINSICALLY SAFE CIRCUITS
NERGIZED". Technically equivalent .téxt may be used and multiple warnings may
ombined.

OTE 2 The purpose of the internal cover,"'when fitted, is to provide a minimum acceptable degree of protg
gainst the access to energized non-intrinsically safe circuits when the enclosure is opened for short perig
ermit live maintenance of intrinsically-safe circuits. The cover is not intended to provide protection
lectrical shock.

which would be applied in a non-hazardous area, if a safety assessment shows that
fpllowing conditionstare satisfied:

1) the proposed work on energized equipment does not produce sparks capable of igni
2) the circuitsiare of such a design as to preclude the production of such sparks;

3) the equipment and any associated circuits within the hazardous area do not include
hotwsurfaces capable of producing ignition.

the
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relaxation of the requirements for increased safety ("'étvequipment which also confains
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locations requiring ERPL,Gc or Dc, the work may be carried out subject to the precaufions
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these conditions—ean—be are met, then work may be carried out subject only to

precadHons WHCHH- WOolLHG- PDe dppHed -« ea-E-0-Ho—-ai-66
The results of the safety assessment shall be recorded-in-decuments-which. The recor
shall contain:

e the form(s) which the proposed work on energized equipment-may could take;

ding

o the results of the assessment, including the results of any testing carried out during the

assessment; and
additi

controls which the assessment has shown to be necessary.

The assessors of the equipment shall:

onal

e be familiar with the requirements of any relevant standards, the recommendations of any

codes of practice, and any current interpretation; and

e have access to all information necessary to carry out the assessment.
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4.9.2 Live maintenance on Intrinsically safe installations

4.9.2.1 General

Maintenance work may be carried out on energized intrinsically safe equipment subject to
manufacturer’s recommendations (see 4.4.1.2) and the following subclauses.

Whgre equipment contains more than one intrinsically safe circuit, any maintenance\ $hall
ensyre that separation between the circuits is not compromised.

4.9.2.2 Maintenance work in hazardous areas
Any[maintenance work shall be restricted to:

a) disconnection of, and removal or replacement of, items of electrical @guipment and cabling;

b) adjustment of any controls necessary for the calibration of the)electrical equipment or
gystem;

¢) removal and replacement of any plug-in components or assemblies;
d) any other maintenance activity specifically permitted bykthe relevant documentation; and
e) yse of any test instruments specified in the relevant.documentation.
Vhere test instruments are not specified incthe relevant documentation, only those
instruments which do not affect the intrinsic safety of the circuit under test may be used.

The|person carrying out any of the functions described above shall ensure that the intrinsigcally
safel system or self-contained intrinsically’\safe equipment meets the requirements of| the
releyant documentation after completion of any of those functions.

4.9.2.3 Maintenance work on intrinsically safe circuits and equipment located in a
non-hazardous area

non{hazardous areas shall be restricted to that described in 4.9.2.2 a) whilst such electrical
apparatus or parts of sifeuits remain interconnected with parts of intrinsically safe systems
located in hazardous\areas.

Maintenance of associated €lectrical apparatus and parts of intrinsically safe circuits Iocatgd in

Diode safety barrier earth connections shall not be removed without first disconnecting the
hazardous area circuits, except where duplicate earth connections are provided, in this case a
single earthomay be removed to facilitate earth resistance checking.

Othgr maintenance work on associated apparatus or parts of an intrinsically safe circuit
mounted in a non-hazardous area shall be carried out only if the electrical apparatus or part of
a circuit is disconnected from the part of the circuit located in a hazardous area.

4.10 Earthing and equipotential bonding

Earthing and equipotential bonding provisions in hazardous areas shall be maintained in good
condition (see Table 1, checks B6 and B7; Table 2, checks B6 and B7; Table 3, checks B3 and
B4; and Table 4 checks B6 and B7).
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4.11 Specific Conditions of Use

Specific Conditions of Use apply to any Ex Equipment marked with the symbol "X", usually as
a suffix to the certificate number. Any Specific Conditions of Use contained within the certificate
and manufacturer’s instructions shall be complied with.

NOTHE Prior to 2007, Specific Conditions of Use were referred to as "special conditions for safe use". A

4.121 Movable equipment and its connections Q~

()

o \‘o
Movpble electrical equipment (transportable, personal sﬁd portable) shall only be used in
locafions appropriate to its Type of Protection, e ment group, and maximum surface
temperature. Where it is possible for movable equu@ to be used in a location for which| it is
not $uitable, additional precautions should be implefmented to limit the likelihood of this.

NOTHE Additional precautions could include the restrictign of equipment permitted on site to only equipment yhich
is suitable for all areas accessed by personnel, or speCWiCc signage at areas with more onerous requirements.

Ordinpary industrial movable equipmenté&auld not be used in a hazardous area unless its|use
is mpnaged under a safe work proced.u\e (according to IEC 60079-14).
xO

EXANMPLES Welding equipment, povetdools, computers, data recorders.

)
4.13 Inspection schedul@l&bleﬁ—@e—%
4131 General O®

;

The insp@\g schedules are shown in Table 1, Table 2, Table 3, and Table 4.

Checks |dent|f|ed in Table 1 Table 2, Table 3 and Table 4 deta|l onIy
the minimum items related to the integrity of eqmpment and mstallatlons in hazardous areas.
Other—items checks may also apply along with specific details from the manufacturer’s
instructions and application requirements. Inspection schedules should be modified accordingly

to suit the specific installation requirements.

Inspection schedules should be modified accordingly to suit the specific equipment and
installation requirements.

The following requirements shall be checked against the site documentation as defined in
IEC 60079-14.
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4.13.2 Equipment is appropriate to the EPL/Zone requirements of the location

Equipment meets or exceeds the requirements for the EPL/Zone of use.

4.13.3 Equipment group

Equipment group shall-be-cerrect meet or exceed the requirements of the location.

4.13.4 Equipment maximum surface temperature

Equipment maximum surface temperature shall-be-correct meet or exceed the requirements of

the location.

4.13.5 Equipment circuit identification

The|purpose of this requirement is to facilitate the correct isolation of equipmentwHhenever
is to| be carried out. This can be achieved in a variety of ways, for example;

a) HEquipment is fitted with a permanent label which specifies the sourge,6f supply.

b) Equipment is fitted with a tag number or the cable is fitted with alcable number adjace
the equipment. The source of supply can be determined fromya drawing or schedul
ference to the tag number or cable number.

c) ltem is clearly and unambiguously shown on a drawing~on” which the source of supp
¢ither identified directly or indirectly via a schedule.

Thelequipment circuit identification-shallbe-maintained-forsafetyreasons-and shall be chec]

for gll equipment, at the periodic inspection. The availability of the necessary information

vork

nt to
e by

ly is

ked,
shall

be ¢hecked, for all equipment, at the periodiclinspection. The requirement of a detailed

inspection, to check that the information is correct, shall be carried out when the circu
isolgted in order to make other detailed cheeks.

4.13.6 Ex Cable Glands

it is

\A ra tha cuitahilitv and intearitbwveof the aland cannot be accertained by close inenectionlit ic
Where-the-suitability-and-integritypi the-gland-cannot-be-ascertained-bycloseinspectionritis
Undbr close inspection dland tiahtness mav-_be checked by hand without remoling
Undpr—close—inspection,—gland—tightness—may—be—checked—by—hand—without—removing
weatherproofing tape or shrouds.

The|check-tightening’ of Ex Cable Glands under close inspection may be carried out by hand
withput the negdito remove weather-proofing tape or shrouds. Detailed inspections will require
removal of wedther-proofing tape or shrouds to verify certification details and could necessjtate

that|the Ex.€dble Glands are dismantled.

4.13.7.VType of cable

The type of cable is in accordance with the site documentation and IEC 60079-14.

4.13.8 Sealing

The sealing of trunking, ducts, pipes, conduits etc., is in accordance with the site documentation

and |[EC 60079-14.

NOTE The sealing is for prevention of transmission of vapours or process fluids and is not part of Ex protecti
equipment.

4.13.9 Test and measuring equipment

Test equipment shall only be used if precautions have been taken to prevent elect
discharges in the hazardous area.

on of

rical
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NOTE 1 The connection of test equipment outside the hazardous area could result in electrical discharges in the
hazardous area.

NOTE 2 Even when using meters which are Ex Equipment, the interconnection of the test leads to the circuit to be
tested could result in electrical discharges in the hazardous area.

4.13.10 Fault loop impedance or earthing resistance

The integrity of the earthing shall be checked. The measurement may be made using an
intrinsically safe resistance measuring instrument (according to the procedure specified by the
manufacturer). Detailed sample inspections may be carried out and the results checked against
those obtained from the initial inspection.

Nontintrinsically safe measuring equipment may be used if a safe work procedure (according
to IHC 60079-14) has been conducted and if the locations where potentially incendive*sparking
could occur can be guaranteed to be free from an explosive atmosphere by thos€’responsgible
for the area.

NOTE Incendive sparks could occur in locations other than the place of test.

4.13.11 Insulation resistance

2
T
L
o
(0]

Tesfing of insulation resistance may be performed if acsafe work procedure (according to
IEC[60079-14) has been conducted and if the locationg where potentially incendive sparking
could occur can be guaranteed to be free from an exXplosive atmosphere by those responsgible
for the area.

Duripg test it might be necessary to perform diSgonnection to avoid damage to the Ex Equipment
connected to the cable or to the device under test.

Theltesting of insulation resistance on\ntrinsically safe apparatus, and associated cabling, shall
be performed at 500V DC or twice, the |.S. circuit voltage, whichever is the greater.

Thelinsulation resistance megasured shall be at least 1.0 MQ unless specifically defined in user
docyimentation.

NOTE Test requirements for non-intrinsically safe circuits are covered in IEC 60364-6.

4.13.12 Overload protection

SeeHHECB0079-14.—concerning For rotating electrical machines, it is necessary to check|that
the protective device is set at the correct value for the application and not more than the rated

current of the machine as required by I[EC 60079-14.

4.13.13 Lamps and luminaires

Lamps for luminaires shall be checked for conditions that—may can lead to excessive
temperatures. Items that shall be checked include:

a) Incorrect ratings, type and position.

b) Lamps using non-conductive materials with a conductive coating.

c) Fluorescent lamps exhibiting end of life (EOL) effects, for fittings manufactured without EOL
protection.

NOTE Indicators of EOL effects include low-level light, flickering, yellowish/reddish discharge near the electrode or
severe end-blackening.
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5 Additional inspection schedule requirements

5.1 Type of Protection "d" — Flameproof enclosure{see-Fable +-andlEC60079-1)

For guidance on the inspection of Type of Protection "d" Ex Equipment see Table 1.

When reassembling flameproof enclosures, all joints shall be thoroughly cleaned and may be
lightly smeared with a suitable grease, as specified in IEC 60079-14, to prevent corrosion and
to assist weather-proofing. Blind bolt-holes shall be kept clear of grease. Only non-metallic
scrapers and non-corrosive cleaning fluids shall be used to clean flanges (see IEC 60079-14).

dla
are

a N
ge-h

The|diametric clearance of spigot, shaft, spindle and threaded joints may not be checked,
unless there is evidence of wear, distortion, corrosion or other~-damage in that occurr¢nce
progedure equivalent to the one applied to flanged joint gaps check shall be used.

Flaniged joint gaps shall be within the following as applicable:

a) the limits in accordance with manufacturer’s documeéntation;

b) maximum values permitted by relevant equipment standards at the time of manufacture, if
not documented by the manufacture; or

c) the maximum values permitted by the site documentation if the equipment has been repgired
see |[EC 60079-19).

Joints which are not normally capable’ of being dismantled need not be subjected to| the
inspection checks A13 and A16 of Table 1.

Bolts, screws and similar parts;' upon which the Type of Protection depends, shall only be
replaced by-similar equivaléni*parts in accordance with the manufacturer's design.

5.2 | Type of Protection "e" — Increased safety-{see-Table 1-and IEC-60079-7)

5.2. Level of\Protection "eb"

Levegl of Prpt€ction "eb" is equivalent to the historical "e" marking without an Equipment
Protection.bevel.

For gidance on the inspection of Type of Protection "e" Ex Equipment see Table 1.

The windings of Ex "e" motors are protected by suitable devices to ensure that the limiting
temperature cannot be exceeded in service (including stalling).

It is therefore necessary to check that the protective device is selected such that the tripping
time from cold, taken from the delay characteristic of the protective device, for the current ratio
Ip/Iy of the motor to be protected, is not longer than the stated time 7z on the marking plate of

the motor with a maximum tolerance of +20 %.

In the case of a repaired motor, time ¢z-may could be reduced and the protective device setting
sheould-be checked (see IEC 60079-19).

The tripping time in service should be checked against the results from the initial inspection.
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NOTE It-may might or-may might not be necessary to measure the tripping times at the periodic inspection.
5.2.2 Level of Protection "ec"

From IEC 60079-7:2015 (edition 5) and IEC 60079-15:2017 (edition 5), Type of Protection "nA"
has been changed to Level of Protection "ec". These should be considered technically
equivalent for the purposes of this document.

NOTE This marking is also equivalent to the Type of Protection "n" marking with no additional symbol from
IEC 60079-15:1987 (edition 1) and similar national standards from the same era.

For guidance on the inspection of Level of Protection "ec" and Type of Protection "nA" Ex
Equlpment, see the "n" column of Table 1.

5.3 | Type of Protection "i" — Intrinsic safety-(see Fable 2-and IEC-60079-11),

NOTE

5.3. General

Whgre the intelligence incorporated in the system permits the frequent\monitoring of the status
of ap instrument loop, some parts of the inspection procedure may-be waived. For example, if
an ipstallation can confirm the presence of a specific instrumentby checking a unique sgrial
numpper, there is no necessity to read the label periodically.

For guidance on the inspection of Type of Protection "i" Ex)Equipment see Table 2.

5.3.2 Documentation
The|documentation referred to in Table 2, as a‘minimum, includes-details all of the followifg:

a) dircuit-safety descriptive system documeénts, where appropriate;

b) manufacturer, equipment type and certificate numbers, Level of Protection-and—in-cageof

M
gases, equipment group, and temperature class-and—in-case-of dustequipment-grouptand
E:

he or maximum surface temperature as applicable;

c) where appropriate, electricakparameters such as capacitance and inductance, length, type
gnd route of cables;

inmeaent cartificatel(s) and detailed methods bv which ¢uech
et CertiHCate S ahaGetahecmMetn oGS oYW HECH ch

d) $pecific Conditions of Use and any actions taken to satisfy them; and

e) physical location of each item in the plant.

5.3.3 Labelling

Labls shall be mspected to ensure that they are Ieg|ble and comply W|th the requwements laid
] 13 that

specified.

5.3.4 Unauthorized modifications

The requirement to check that there are "no unauthorized modifications" can present some
problems, in that it is difficult to detect alteration to, for example, a printed circuit board.
Nevertheless, some consideration should be given to the possibility of-there-having-been some
unauthorized modification being conducted.

It may be possible to utilize the fact that the soldering associated with most repairs/ or
alterations is not of the same type or quality as the original. Photographs of the original boards,
supported by listings of the key components upon which the safety of the circuit depends, may
be useful.
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5.3.5 Associated apparatus (safety interface) between intrinsically safe and non-
intrinsically safe circuits

Associated apparatus shall be inspected to ensure that it is of the correct type and rating in
accordance with the descriptive system document. Where the associated apparatus is a-shunt
diode safety barrier, the security of the earth connections relating to the integrity of the device
shall be checked (see also 5.3.9).

5.3.6 Cables

Installations shall be inspected to ensure that the cables used comply with the documentation.
Par:jycular care shall be taken when uillizing spare cores In multicore cables containing, rhore

than one intrinsically safe circuit and to the protection afforded where cables containing
intrinsically safe systems and other cables run in the same pipe, duct or cable tray.

5.3.7 Cable screens

Installations shall be inspected and tested to ensure that cable screens are earthefd in
accqrdance with the appropriate documentation. Particular attention shall be paid to
installations utilizing multicore cables which contain more than onelintfinsically safe-sygtem
circyit.

5.3.8 Point-to-point connections

This|check is only required at the initial inspection (see IEC'60079-14).

5.3.9 Earth continuity of non-galvanically isolated circuits

N iNnitial ing tha rasistane
RS A—tReFesSiStahRe

P

of
o+th e Rh +toh W A—HAHRSH HY

and{the-earth-point should-have been-measured-

ha aartlhh 2éaonnection hetwean intrincically cafa cirduits
a0 ectioR——oetwWee Stea Sate—GH tS

The|resistance of the earth conductors between the intrinsically safe high integrity earth point
and [the main power system earth shall"be checked during the initial inspection and perijodic
inspections and be documented. Eara TN-S system the value should not exceed 1 ohm. Values
for gther systems may be different.

If the measurement of the resistance to earth involves carrying out electrical testing within the
hazardous area or testing within the non-hazardous area which could impair the intrinsically
safe| circuit, the test equipment used shall be specifically designed for use on intrinsically safe
circyits unless the éffect on the intrinsically safe circuit will only exist during the test and those
responsible for the-hazardous area can guarantee that, for the duration of the test, it wi|l be
free|from an explosive (gas and dust) atmosphere.

Whgre connections show evidence of degradation indicating the potential loss of integrity a
reprgsentative sample of connections, selected by the person responsible for the integrity of

the leguipment-shall - be measured periodically to confirm-—the continuing—integrity ofl the
N Rk o g 4 ) gy

connections and the results checked against those obtained from the initial inspection.

5.3.10 Earth connections to maintain the integrity of the intrinsic safety

The resistance of the earth connections necessary to maintain the integrity of the intrinsically
safe system (such as transformer screen earth, diode safety barrier-relay-frame earth) shall be
measured as in 5.3.9. There is no requirement to measure the earth loop impedance of mains
powered equipment associated with intrinsically safe circuits other than that required for normal
control room instrumentation to protect against electric shock. Since, in some equipment, the
intrinsic safety earthing is internally connected to the equipment frame, any impedance
measurements (such as between the earth pin of the plug and the equipment frame, or the
equipment frame and the control panel) shall be made using a tester specifically designed for
use on intrinsically safe circuits.
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5.3.11 Intrinsically safe circuit earthing and/or insulation

The insulation testing of intrinsically safe circuits is necessary to confirm that they are earthed
or insulated from earth throughout, whichever of these conditions is required by the original
design. This requirement-may-be is unnecessary if an earth fault is self-revealing, for example,
if a circuit "fails safe" as result of an earth fault or the circuit uses an earth leakage monitoring
device. Insulation testing of intrinsically safe systems or circuits shall only be carried out using
a test device specifically approved for connection to such circuits.

Where, in order to carry out these tests, the common earth connection to a group of diode safety
barriers is disconnected, the tests can only be made if either the plant is free from hazard, or if
powkgr is removed completely from all the circuits which depend upon that commonydarth
connection.

This| test is only required on a sample basis.

5.3.12 Separation between intrinsically safe and non-intrinsically safe circuits

Jungtion boxes and enclosures containing associated apparatus shallhbe inspected to engure
that|the segregation between intrinsically safe and non-intrinsically(safe wiring is maintajned
and fthat they contain only the wiring specified in the documentation-appropriate to any system
pasging through them. See also IEC 60079-14.

5.4 | Type of Protection "p" and "pD" — Pressurized enclosure{see-Table-3;

For guidance on the inspection of Type of Bfotection "p" or "pD" Ex Equipment see Table 8.

5.5 | Type of Protection "n"-(see Takle- 1 or 2 andlEC 60079-15)

5.5. General

Exnlosion nrotected eauinmaenttunae “n” “NnC” and “nR” chall ha insnected in accordancelwith

EXPIOSIORProtecte e qtHpeRTtype 5 to—aha —oSHaHBEe SPpectea 2CCOIrCaRCEe WL
[ | £T 1

Exnlosion nrotected éauinment totvne of nrotection“'nl” shall he insnected-in accordancelwith

EXPIOSIoRPprotectec_egtipmettotype o protecto SHaHBe SPpected SCCOFaa R Ce WL

For guidance~0n the inspection of Type of Protection "n", "nC" and "nR" Ex Equipment seq the

n" ¢golumpefTable 1.

For |guidance on the inspection of Type of Protection
equivalent to Level of Protection "ic" (see 5.3).

nL" Ex Equipment see Table ? as

NOTE "nL" and "nA" from previous editions of IEC 60079-15 have been re-designated as "ic" and "ec" respectively
in more recent editions of the IEC 60079 series. One type of "nC", enclosed break device, has similarly been
redesignated as "dc".

5.5.2 Restricted breathing enclosures

Restricted breathing enclosures with provision for routine checking shall be subjected to
periodic pressure test measurement (see IEC 60079-15) at intervals of six months or more, as
experience dictates.
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Type of Protection "t" and "tD" — Protection by enclosure-(see-Table-1-and

For guidance on inspection of Type of Protection "t" and "tD" Ex Equipment see Table 1.

5.7

Types of Protection "o" (liquid immersion)

For guidance on inspection of Type of Protection "o" Ex Equipment see Table 4.

Tpra of Protection "o" electrical equipment designed to be opened shall be re-filled te wjithin
the qequired level range with the protective liquid required and re-sealed in accordange\with the
manjufacturer’s instructions.
5.8 | Types of Protection "m" and "mD" (encapsulation),“e”(eil-immefsion) "op"
(optical radiation) and "q" (powder-filling)
Tables have not been prepared to illustrate the inspection requirements-for "m", "mD",~“e*{'op"
and|['q" types of protection. Table 1 should be utilised as appropriate for the enclosure anfd its
contents.
NOTE
6 |nspection tables
The|following tables are not intended to be appfied exactly as presented. Checks within the
tabl¢s may be deleted, if not relevant to the type ot equipment being inspected, or be addgd to
accqrding to the nature of the site.
Table 1 — Inspection schedule for Ex "d", Ex "e", Ex "n" and Ex "t/tD" installation
Ex "d" | Ex "e" | Ex "n"
Chéck that: Ex"¢/tD"
X = required for all types/n'="type "n" only, t = type "t" and "tD" only Grade of inspectior)
bc|v|b|c|{V|D|¢|V
A |GENERAL (ALL EQUIPMENT)
1 |Equipment is appropriate to the EPL/Zone requirements of the location X|IX|X[X[X|[X]|X X
2 |Equipment group is correct
3 |[Equipment temperature class is correct (only for gas) X | X X | X n
4 |Equipment maximum surface temperature is correct t
5 |Pegree of protection (IP grade) of equipment is appropriate for the Level of XX [X|X[X[X]X X
rnfanﬁnnlgrnu|p/nnnr{unfiui+y
6 | Equipment circuit identification is correct
7 | Equipment circuit identification is available X|IX|X[X[X|[X]|X X
8 | Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds
are satisfactory
9 | There is no damage or unauthorized modifications X X X
10 | There is no evidence of unauthorized modifications X | X X | X XX
11 | Bolts, cable entry devices (direct and indirect) and Blanking Elements are of
the correct type and are complete and tight
— physical check X[ X X[ X X | X
— visual check X X X
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Ex "d" | Ex "e" | Ex "n"
Check that: Ex"t/tD"

X = required for all types, n = type "n" only, t = type "t" and "tD" only Grade of inspection

bc|v|ib|c|v|D|C|V

12 | Threaded covers on enclosures are of the correct type, are tight and secured
— physical check X | X

— visual check X

13 | Joint surfaces are clean and undamaged and gaskets, if any, are satisfactory X
and positioned correctly

14 | [Condition of enclosure gaskets is satisfactory

15 |[There is no evidence of ingress of water or dust in the enclosure in X X X
paccordance with the IP rating

16 | Dimensions of flanged joint gaps are: X
- within the limits in accordance with manufacturer’s documentation or

- within maximum values permitted by relevant construction standard at time
of installation or

- within maximum values permitted by site documentation

17 | Electrical connections are tight X X
18 |[Unused terminals are tightened X n
19 | Enclosed-break and hermetically sealed devices are undamaged n
20 | Encapsulated components are undamaged X n
21 | Flameproof components are undamaged X n
22 | Restricted breathing enclosure is satisfactory — ( type "hR" only) n
23 |[Test port, if fitted, is functional- ( type "nR" only) n
24 | Breathing operation is satisfactory— ( type "nR™anly) X X n
25 | Breathing and draining devices are satisfagtory XX XX n

EQUIPMENT SPECIFIC (LIGHTING)

26 | Fluorescent lamps are not indicating EOL effects X|X|X[X X
27 |HID lamps are not indicating EQL-effects XX [X|X[X|X]|X X
28 | Lamp type, rating, pin configuration and position are correct X X X

EQUIPMENT SPECIFEIC(MOTORS)

29 [ Motor fans have sgfficient clearance to the enclosure and/or covers, cooling
systems are undamaged, motor foundations have no indentations or cracks.

30 | [The ventilation-airflow is not impeded X|IX|X[X[X|X]|X X

X
X
X

31 | [Insulation resistance (IR) of the motor windings is satisfactory

B [INSTALLATION - GENERAL

1 Type of cable is appropriate X
2 | There is no obvious damage to cables XXX X[X[X]|X]|X|X
3 | Sealing of trunking, ducts, pipes-andfer, conduits and cables is satisfactory XX [X[X|X[X|X[X][X
4 | Stopping boxes and cable boxes are correctly filled X
5 | Integrity of conduit system and interface with mixed system maintained X X X
6 | Earthing connections, including any supplementary earthing bonding

connections are satisfactory (fer-example-connections-are-tight-and-conductors

— physical check (for example, connections are tight and conductors are of ? X X

sufficient cross-section)

— visual check XX XX X | X

7 | Fault loop impedance (TN systems) or earthing resistance (IT systems) is X X X

satisfactory
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Ex "d" | Ex "e" |Ex "n"
Check that: Ex"t/tD"
X = required for all types, n = type "n" only, t = type "t" and "tD" only Grade of inspection
bic|v|b|c|v|D|C

8 | Automatic electrical protective devices are set correctly (auto-reset not X X X
possible)

9 | Automatic electrical protective devices operate within permitted limits X X X

10 | Specific Conditions of Use (if applicable) are complied with X X

11 | Cables not in use are correctly terminated X X X

12 | Obstructions adjacent to flameproof flanged joints are in accordance with X[ XX
EC 60079-14

13 | Variable voltage/frequency installation complies with documentation X[ X X[ X X
NSTALLATION — HEATING SYSTEMS

14 |[Temperature sensors function according to manufacturer’'s documents X X t

15 | Bafety cut off devices function according to manufacturer’s documents X X t

16 |[The setting of the safety cut off is sealed XX X | X

17 | Reset of a heating system safety cut off possible with tool only X X

18 | JAuto-reset is not possible X[ X X[ X

19 | Reset of a safety cut off under fault conditions is prevented X X

20 | Safety cut off independent from control system X X

21 | Level switch is installed and correctly set, if required X X

22 | Flow switch is installed and correctly set, if required X X
NSTALLATION - MOTORS

23 | Motor protection devices operate within the permitted ¢ or 7, time limits. X

C |ENVIRONMENT

1 |[Equipment is adequately protected against.Corrosion, weather, vibration and XX [X|X[X]|X]|X
pther adverse factors

2 |No undue accumulation of dust and.dirt X | XX XX

3 | Electrical insulation is clean and\dry X X

(D =|detailed, C = close, V = visual)
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Table 2 — Inspection schedule for Ex "i" installations

Check that: ir?sr::cet;:;fn
X = required D c v
A | EQUIPMENT
1 Circuit and/or equipment documentation is appropriate to the EPL/Zone X X X
2 | Equipment installed is that specified in the documentation X X
3 | Circuit and/or equipment category and group correct X X
4 | IP rating of equipment is appropriate to the Group Il material present X X
5 ||[Equipment temperature class is correct X X
6 ||JAmbient temperature range of the apparatus is correct for the installation X X
7 ||Service temperature range of the apparatus is correct for the installation X X
8 ||Installation is clearly labelled X X
9 ||Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds are X
satisfactory
10 [|Cable Glands and Blanking Elements are the correct type, complete and tight X X X
— physical check X X
— visual check X
11 ||There is no damage or unauthorized modifications X
12 ||[There is no evidence of unauthorized modifications X X
13 ||Diode safety barriers, galvanic isolators, relays and other energy limiting devices are of the | X X X
approved type, installed in accordance with the certification requirements and securely
earthed where required
14 (|Condition of enclosure gaskets is satisfactory X
15 ||Electrical connections are tight X
16 ||Printed circuit boards are clean and undamaged X
17 ||The maximum voltage U, of the associated apparatus is not exceeded X X
B |[|INSTALLATION
1 ||Cables are installed in accordance withthe documentation X
2 ||Cable screens are earthed in accordance with the documentation X
3 |[There is no obvious damage ta ¢ables X X X
4 |[|Sealing of trunking, ducts, pipes-andifer, conduits and cables is satisfactory X X X
5 ||Point-to-point connections are all correct (initial inspection only) X
6 ||Earth continuity is satisfactory (for example, connections are tight, conductors are of X
sufficient cross-section) for non-galvanically isolated circuits
Earth connectiohs-maintain the integrity of the Type of Protection X
Intrinsically¢safe circuit earthing is satisfactory X
Insulatioguresistance is satisfactory X
10 |[Sepdration is maintained between intrinsically safe and non-intrinsically safe circuits in X
common distribution boxes or relay cubicles
11 |'Short=cireuit-protectiomof-threpower-supply-tsimaccordancewitirtire-documentation %
12 | Specific Conditions of Use (if applicable) are complied with X
13 | Cables not in use are correctly terminated X
C | ENVIRONMENT
1 Equipment is adequately protected against corrosion, weather, vibration and other adverse X X X
factors
2 | No undue external accumulation of dust and dirt X X X

(D=

detailed, C = close, V = visual)
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Table 3 — Inspection schedule for Ex "p" and "pD" installations

Grade of

Check that: . .
inspection

X = required D c Y

A EQUIPMENT

1 Equipment is appropriate to the EPL/Zone requirements of the location

Equipment group is correct

Equipment temperature class or surface temperature is correct

Equipment circuit identification is correct

Equipment circuit identification is available

o|la|lbM|lw]|N
XXX X[ X|X

Enclosure, glasses and glass-to-metal sealing gaskets and fer

compounds are satisfactory

There is no damage or unauthorized modifications X

There is no evidence of unauthorized modifications X X

Lamp type, rating, and position are correct X

w|o|o|~

INSTALLATION

=N

Type of cable is appropriate

N

There is no obvious damage to cables X X X

Earthing connections, including any supplementary earthing bohding connections, are

satisfactory—=— sl conmostiono e hlondcondueic o oo o oo lon b cee o
section

— physical check
= e
— physical check for example, connections afg\ight and conductors are of sufficient X

cross-section

— visual check X X

Fault loop impedance (TN systems)-or earthing resistance (IT systems) is satisfactory

Automatic electrical protective dévices operate within permitted limits

Automatic electrical protective*devices are set correctly

Protective gas inlet temperature is below maximum specified

Ducts, pipes and enclosures are in good condition

O || N |o|»

Protective gas is.substantially free from contaminants

10 Protectivergas‘pressure and/or flow is adequate

11 Pressure and/or flow indicators, alarms and interlocks function correctly

XXX |[X[X|X]|X|X|[X
x
x

12 Conditions of spark and particle barriers of ducts for exhausting the gas in hazardous
area are satisfactory

13 Speclific Conditions of USE (IT applicable) are compliied with X

Cc ENVIRONMENT

1 Equipment is adequately protected against corrosion, weather, vibration, and other X X X
adverse factors

2 No undue accumulation of dust and dirt X X X

(D = detailed, C = close, V = visual)



https://iecnorm.com/api/?name=55a666a37a51ddbaed7cd6715b0963d7

IEC 60079-17:2023 RLV © IEC 2023 - 37 -

Table 4 — Inspection schedule for Ex "o" installations

Check that: Grade of
. inspection
X = required
D Cc Vv

A EQUIPMENT
1 Equipment is appropriate to the EPL/Zone requirements of the location X X X
2 Equipment group is correct X
3 Equipment temperature class is correct X X
4 Equipment circuit identification is correct X
5 Equipment circuit identification is available X
6 Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds are X X

satisfactory
7 There are no unauthorized modifications X
8 There are no visible unauthorized modifications X X
9 Bolts, cable entry devices (indirect) and Blanking Elements are of the correciAype and

are complete and tight

— physical check X X

— visual check X
10 Electrical connections are tight X
11 Condition of enclosure gaskets is satisfactory
12 Breathing and draining devices are satisfactory. The manufacturer’s schedule for

maintenance

requirements for the drying agent are documented td\have been followed
13 Sealed enclosure pressure-relief devices are saisfactory
14 Enclosures marked Permanently Sealed haveino visible evidence that the enclosure X X

has been opened
15 maximum/minimum criteria of the pretective liquid

a) level of the protective liquid shiall be at or below the maximum and above the X

minimum permitted level,

b) the maximum working-angle to the horizontal of the equipment shall be satisfactory X X X
16 Enclosures intended to be opened

The level of the prefective liquid is correct.
17 When a dipstick is provided, the dipstick is secured in its measurement position and its X

seal is satisfactory
18 remote-inditating protective liquid level indicating device operation is satisfactory
19 switehing device schedule for cleaning/filtering/replacement of the protective liquid

fdllowing a given number of normal switching operations or interruption of fault currents

i documented
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Check that: Grade of
X = required inspection
D Cc Vv
B INSTALLATION - GENERAL
1 Type of cable is appropriate X
2 There is no obvious damage to cables X
3 Sealing of trunking, ducts, pipes, conduits, and Cable Glands is satisfactory X
4 Stopping boxes, cable boxes and Cable Glands are correctly filled X
5 Integrity of conduit system and interface with mixed system maintained X
6 Earthing connections, including any supplementary earthing bonding connections are
satisfactory
— physical check (for example connections are tight and conductors are of sufficient X
cross-section)
— visual check X X
7 Fault loop impedance (TN systems) or earthing resistance (IT systems) is satisfactory X
8 Automatic electrical protective devices are set correctly (auto-reset not possibley) X
9 Automatic electrical protective devices operate within permitted limits X
10 Specific Conditions of Use (if applicable) are complied with X
11 Cables not in use are correctly terminated X
12 Variable voltage/frequency installation complies with documen{tation X X
INSTALLATION - HEATING SYSTEMS
13 Temperature sensors function according to manufacturér’'s documents X
14 Safety cut off devices function according to manudfacturer’s documents X
15 The setting of the safety cut off is sealed X
16 Reset of a heating system safety cut off pgssible with tool only X
17 Auto-reset is not possible X
18 Reset of a safety cut off under fault)conditions is prevented X
19 Safety cut off independent fromicontrol system X
20 Level switch is installed and*correctly set, if required X
21 Flow switch is installed and correctly set, if required X
C ENVIRONMENT
1 Equipment is,adequately protected against corrosion, weather, vibration, and other X X X
adverse fattars
2 No unduedaccumulation of dust and dirt X X X
Electrical insulation is clean and dry X
(D ¥ defailed, C = close, V = visual)
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Annex

A

(informative)

Typical inspection procedure for periodic inspections

Figure A.1 shows a typical inspection procedure for periodic inspections.

NOTE See 4.4.
ACTION: DECISION:
Determi
NEW Type: initial prij;?;:;
PLANT Grade: detailed periodic interval

EXISTING

PLANT

!

Type: sample
Grade: visual

!

Madify/confirm

périodic interval

| !

Type: periodic
Grade: close

Type: sample
Grade: detailed

Increase
periodic
interval

!

Type: sample
Grade: visual

Can an increase in
the periodic inspection
interval be justified?

No

Is the periodic
interval already
three years?

| |

Type: periodic
Grade: close (IC)*
visual (not IC)*

Can an increase in
the periodic inspection

Type: sample

interval be justified?

Grade: detailed

!

Carry out safety audit to
recommend new periodic
interval

*IC Ignition capable in normal operation. i.e. where the internal components of the apparatus produce in normal
operation, arcs, sparks or surface temperature capable of causing ignition.

Figure A.1 — Typical inspection procedure for periodic inspections

IEC
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Annex B
(normative)

Knowledge, skills and competencies of-responsible persons;
Technical Persons with Executive Function and-operatives

Skilled Personnel

Scope General

This
Exe

B.2

B.2.

the
shal

a) d
b) ¥
c) U

d)

the
requ

B.2.

Opefativesttechniciags Skilled Personnel shall possess, to the extent necessary to perform

task

a)
¢
b)

annex specifies the knowledge, skills and competencies of Technical Person$
cutive Function and Skilled Personnel referred to in this document.

Knowledge and skills

U Responsible persons-and-Technical Persons with Executive 'Function

bonsiblepersons—and-Technical Persons with Executive Function\who are responsibls
brocesses involved in the inspection and maintenance of explosion protected equip
possess, at least, all of the following:

eneral understanding of relevant electrical engineering,

ractical understanding of explosion protection pringiptes and techniques,
nderstanding and ability to read and assess engdingering drawings,

vorking knowledge and understanding of relevant standards in explosion protec
articularly IEC 60079-10-1, IEC 60079-10-2,-IEC 60079-14 and IEC 60079-19, and,

asic knowledge of quality assurance, including the principles of auditing, documenta
raceability of measurement and instrument calibration.

h persons shall confine their involvement to the management of Skilled Personnel

- conducting) inspection and maintenance duties and not eng
selves directly in the work without ensuring their practical skills at least meet
irements given in B.2.2.

P Operativel/technician Skilled Personnel (inspection and maintenance)

5, all of the fallewing:

nderstanding of the general principles of area classification or EPL and explog
rotection,

nderstanding of the general principles of types of protection and marking,

with

b for
nent

tion,

tion,

Land
age
the

heir

sion

C) understanding of those aspects or equipment design wnich affect the protection conce

d) understanding of certification and relevant parts of this document,

—

e) understanding of the additional importance of permit to work systems and safe isolation in

r

elation to explosion protection,

f) familiarity with the particular techniques to be employed in the inspection and maintenance
of equipment referred to in this document,

g) comprehensive understanding of the selection and erection requirements of IEC 60079-14,
and,

h) general understanding of the repair and reclamation requirements of IEC 60079-19.


https://iecnorm.com/api/?name=55a666a37a51ddbaed7cd6715b0963d7

IEC

60079-17:2023 RLV © IEC 2023 - 41 -

Additionally, for those involved in Continuous Supervision:

i) awareness of process and environmental implications on the deterioration of the specific
equipment in the installation, and

j) familiarity with the concept of continuous supervision together with reporting and analysis

f

B.3

B.3.

Conm

is inpolved. For example: it is possible for a person to be competent in the field of dnspec

and

mair
shal
docl

B.3.

Res]
dem
requ
invo

B.3.
Ope

prov
to th

The

e Use of documentation specified.in 4.1;

e practical skills necessary-for the inspection and maintenance of relevant concept
protection.

B.4| Assessment

The| competency-of-responsible—persons; Technical Persons with Executive Function

opetatives Skilled Personnel shall be verified and attributed, at intervals not exceeding 5 y

ont

a) Rhas/the necessary skills required for the scope of work, and,

unctions.
Competencies

1 General

petencies shall apply to each of the explosion protection techniques for which the“pe

maintenance of Ex "i" equipment only and not be fully competent in the inspection
tenance of Ex "d" switchgear or Ex "e" motors. In such cases,-that person’s-panager
| define—this—intheir documentation—system the specific competency lifjitation sha

mented.

P Responsible persons-and-Technical Persons with Executive Function
bonsible—persons—and—Technical Persons with Executive \(Bunction shall be abl

onstrate their competency and provide evidence of attaining the knowledge and
irements specified in B.2.1 relevant to the Types of Protéction and/er types of equipr
ved.

3 Operativeltechnician Skilled Personnel

Fatives/technicians Skilled Personnel shall berable to demonstrate their competency
ide evidence of attaining the knowledge and skill requirements specified in B.2.2 rele
e types of protection and/or types of eqUipment involved.

shall also be able to demonstrateitheir competency with documentary evidence in th¢

ne basis of sufficient evidence that the person:

rson
tion
and

| be

14

b to
skill
hent

and
vant

N4

s of

and
ears

b) can act competently across the specified range of activities; and,

c) has the relevant knowledge and understanding underpinning the competency.
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Annex C
(informative)

Fitness-for-purpose assessment

C.1 Background

Where no certificate of conformity is available (or the origin of a certificate cannot be verified),
a fitness-for-purpose assessment should be undertaken. Usually this will require a full audit and

decigions and statements that the equipment is fit for its purpose and safe to use Where tests
are required, they should be carried out by competent personnel using the necessary, calibrpted
testlequipment. The fithess-for-purpose assessment may not be allowed in somelcountriep, in
this case the relevant National Rules should be applied.

C.2| Need for a fitness-for-purpose assessment

In order to establish evidence enabling a risk assessment to demonstrate an equivalent level
of safety within an existing installation, the need for a fitness*for-purpose assessment rgport
may| be determined on the basis that insufficient informationvis available to comply with-4-3
certification requirements of IEC 60079-14:—, or with the requirements of the installgtion
standard applicable at the time of the original installatian.

C.3| Approach

In preparing a fitness-for-purpose assessment it should be based on the assessment to
standards that are relative to the avoidang¢e of ignition sources for the equipment to be use¢d in
hazardous areas.

C.4| Ignition sources

Thelassessment of the equipment should take into account any likely ignition sources, whgther
they| be arcs, sparks or.hot surfaces, and take into account whether they are likely to occlr in
normal circumstances Jor only under fault or abnormal conditions. Attention is drawn tq the
posgibility of ignitionfrom high energy light sources (lasers), static electricity, friction heating,
ioniging radiation.etc., as well as the contact sparking and/or heating from electrical equipment.
Whgre requiréments for protective devices as a form of control are used, they should alsp be
inclyded inithe assessment.

C.5[ ~Contents of the fitness-for-purpose assessment

C.5.1 General

The following items are recommended for all fitness-for-purpose assessment reports before
they are considered for acceptance.

C.5.2 Scope of the assessment report

The assessment report clearly indicates the extent of work undertaken, incorporating a list of
those aspects included in the report and any considerations, which may reasonably have been
expected, that have been excluded.

Details of the explosion protection methods, Types of Protection and other characteristics are
stated together with details of each individual standard used for the assessment.
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C.5.3 Equipment and its application

The equipment, its application, function and location should be fully defined.

C.54 Description

The description will adequately define the equipment by type and model, including any special
variations or additions that establish the unique identity of the item being assessed. It should
include characteristics relating to appearance, materials etc., which may be by description
and/or photographs.

C.5.5 Function of the product including the location

The|purpose and use of the equipment, its location, environmental conditions and full/details of
the hazardous area parameters should be provided.

C.5.p Specification

The|manufacturer’s electrical performance specification for the equipment is required for the
assgssment. This is preferably appended to the report rather thansupplied separately, thus
ensyring a complete record is maintained for the equipment.

Any|hazardous area specification (or claim of suitability for.the hazardous area) made by the
manrfacturer should be included with the assessment if: provided. This is also prefernably
appe¢nded to the report rather than supplied separately,‘thus ensuring a complete recofd is
maintained for the equipment.

Drawings of the equipment that clearly identify the aspects of the equipment that affec{ the
assgssment are included in the report. These drawings may be provided by the manufacfurer
or by the assessor preparlng the fitness-for= -plrpose assessment report and can be in the form
of a|sketch if necessary. A

bbbz

A mpterial schedule is to be included, where possible, identifying the materials used foi the
majgr components relating to the-Type of Protection. Ideally the description will be suppqrted
by photographs.

C.5. Standards compliance

All gssessments should be carried out according to IEC standards. The equipment is assegsed
and/or tested tosensure that all requirements of the identified IEC standards have been met|and
secgndly that\the assessor has demonstrated and documented that compliance with| the
standards has’been achieved.

A referénce list of standards to which the item has been assessed and cross referenced wifl be
includedmthe fitmess-for-purpose asSesSMEent TEPOTt.

Where a fitness-for-purpose assessment report is based on standards other than IEC, the report
should contain full justification and information of any applicable variation to that given in the
IEC standards relating to the installation and use of the product including any inspection,
maintenance, overhaul or repair variations. Every endeavour should be taken in obtaining full
manufacturer’s documentation according to IEC 60079-0 and this should be included with the
report.

Assessment and testing is conducted according to the standards identified as being applicable
to the equipment being assessed. Each relevant clause of the standard is considered and
reported in an assessment and test report which should form part of the fitness-for-purpose
assessment report.
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Each clause that has not been established as compliant is assigned a risk ranking by the
Assessor, using a risk assessment (for example, methodologies such as those outlined in
ISO 31000 or other recognized principles and procedures).

C.5.8 Documents

The documents provided by the manufacturer, or those developed by the assessor, used as
evidence for the assessment, are listed and appended to the fitness-for-purpose assessment.
As a minimum the documents should include the assessor’s assessment and test report,
manufacturer’s specifications supplemented by any additional information the assessor
provides to complete the specification, drawings and photographs, label information etc. Each
docyment should be verified as authentic by either the organization that has issued it or by the
assgssor.

C.5. Product sample

Care is to be taken that the equipment sample being evaluated is not damaged or altergd in
any way that would impair its explosion protection integrity in the act of assessing or testing. If
a test is not conducted based on the possibility of causing damage, thisCinformation is inclyded
in thee test report. If multiple items of equipment of the same type are installed a single item [may
be assessed and/or tested provided it can be established all such jtems are identical, otherfvise
an ipdividual assessment or part assessment should be undertaker.

C.5.10 Equipment label

The|assessor should provide full details of the identification in the form of a permanent lpbel
for gttachment to the equipment, to clearly identify that'the equipment has been assessed|and
a full report is included in the verification dossier, The information on this label should NOT
misrepresent the equipment as having a certificate of conformity or otherwise infer that it hjas a
certificate of conformity.

The|preferred method of marking is according to the requirements for marking in IEC 60079-0,
excqgpt that the name or mark of the_gettificate issuer and the certificate reference should be
replficed with 'Fitness-for-purpose assessment report no. YY.xxxx".

Thel|assessor may also add-an-X to the report number and label if Specific Conditions of|Use
apply to the equipment. Fulkdetails of any such conditions should be included in the reporf.

| e AR ACHUTZ A.G. TYPE 5 CD

Assessed as: Ex de IIB T3

‘Other relevant identifiers’

Fitness-for-purpose assessment Report No. 07.0000X

Typicallabel ABC limited TYPE 5 CD

Assessed as: Ex de [IB T3

‘Other relevant identifiers’

Fitness-for-purpose assessment Report No. 07.0000X

C.5.11 Training of personnel

Any equipment specific requirements for training of personnel working with this equipment are
included in the fitness-for-purpose assessment report. These requirements take into account
the safe use of the equipment including requirements for installation, inspection, and
maintenance including spare parts, overhaul and repair.
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C.5.12 Elements of the report

In addition to the items above, each fitness-for-purpose assessment report should include all
of the following:

a)

Executive summary

A summary, normally given at the beginning of the report, providing an overview of the
complete assessment and also providing guidance on whether a full review of the fitness-
for-purpose assessment is warranted.

b) Restriction of application
statement highlighiing any resirictions regarding the application or other aspeg that
ould not normally be evident in the selection process. W
c) Kitness-for-purpose assessment Q‘
formal fitness-for-purpose assessment statement by the Assessor, statir@}he assigned
I[evel of risk and detailing any special requirements that might be observeﬂ],
d) Conclusion N )
7/
clear summary of the level of conformity established by the as %ment and whethgr or
ot it is sufficient to be used to apply a risk assessment approa@) the acceptance of the
quipment for use. ('O
e) Authorization of report C)
statement by the Assessor to indicate they have as }sed and/or tested the equiprhent
nd obtained the necessary documentation, and th&t Qey have personally undertaker| the
view. Q
f) Assessment and test report \Q
abulated results of the clause—by—clausﬁ\-\)assessment and testing according to| the
ppropriate standards should be appendegto the fitness-for-purpose assessment repoyrt.
) S
C.5.13 Assessor requirements \$
All Assessors should have demons‘b%ted competency to assess the fitness-for-purpose of
explpsion-protected equipment. %}
. ’\0
C.5.14 Typical assessm@t and test report
Table C.1 shows an e@\;ﬂe of a typical assessment and test report that details the resultg for
each clause of the dards used for equipment to comply with the explosive atmosppere
reqyirements for E(,db [IB T4 Gb IP54 against IEC 60079-0, Explosive atmospheres — P4drt 0:
Equlpment — ral requirements and IEC 60079-1, Explosive atmospheres — Paft 1:
Equlpment p tion by flameproof enclosures "d".
Tabie%/@ﬁows an example of a typical assessment and test report against IEC 60079-0
N
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Table C.1 — Example of a typical assessment and test report

IEC 60079.0:2012

Clause | Assessed/tested Result Comments/action required
4.1 Assessed Complied | Group | does not apply
4.2 Assessed Complied | Group IIB assigned
4.3 N/A Does not apply to this equipment
5.1.1 Assessed Complied | Ambient Temperature -20 °C to +50 °C applies
5.3.2.2 | Tested Complied | Temperature measured and corrected for ambient temperature = 92 °C

Temperature Class assigned T5

26.#.2 | Substitute test Not The test equipment specified in the standard for the impact{gsi‘wa
verified not available.

An alternate similar test was conducted by using a baflh\peen hammer
of 2 kg and swinging through an arc of 0.5 m to simulaté an
approximate impact of 7 joules.

The equipment was subject to this test at 4 different locations seledted
as ‘worst case’ and at the conclusion was 6bServed not to have

suffered any damage that would indicate(the’ explosion protection of IP
characteristics would be impaired.
268 Not tested Not The thermal endurance to heat is fiof reasonably able to be conducjed.

verified As this test is designed to deterfnin€ the ageing properties of non-
metallic materials and this equipment is manufactured from cast

aluminium it is not essentialto>conduct the test. For non-metallic pgrts
such as the gasket there’will'need to be an increased frequency cy¢le
to monitor any deteriofation.
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Annex D
(informative)

Example of motor checks

The documents provided by the motor manufacturer-may can detail requirements for regular
inspection checks. The following examples are given to supplement any manufacturer’s
requirements to avoid motor faults becoming a source of ignition-to-the-surrounding-explosive
atmosphere.

Exa‘nples of checks:

o |
o |
o |

o F

17.)

lotor runs smoothly and makes no abnormal noises.

ubricant level and condition of sleeve bearings are satisfactory.
ubrication of the bearings or oil flow to bearing housings is satisfactory,
bheck-The permissible bearing temperatures are not exceeded.

or sleeve bearing, check insulation of the NDE bearing and the~spherical surfaces o
eat of the bearing shell on the frame is satisfactory.

Check-Protective and control equipment is installed and opérational.

A\l covers are in place and properly secured.

spection of stator winding, rotor winding, core, brushitess exciter, brushless and collg
ings (for machines supplied with this equipment)dsysatisfactory.

Il motor bolts are re-tightened to the correct.torque following cleaning or repainting.
ondensate drain holes are free from corrosion.

here are no signs of heat dissipation by.external devices (for example hot pumps).
earings noise and vibration levels are satisfactory.

hecks on the condition of the bearing insulation and bearing’s inner and outer race fl
or motors fed by frequency converter) are satisfactory.

he earth connection for converter fed motors terminal box is satisfactory.

ecord measurements of'monitoring devices, such as bearing, winding and frame vibra
nd temperatures.

ir, oil and water filters for any heating, cooling and lubrication systems are clean.

the

ctor

ting

tion

ubes of airfairor air/water heat exchanger of motor cooling or lubricating auxiliary sysfems

ave been‘cleaned.
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Annex E
(informative)

Adverse service conditions

Where equipment is exposed to adverse service conditions, additional periodic checks or
maintenance should be conducted in order to maintain the effectiveness of explosion protection
under such conditions.

The

o |
H

00 T

e
o

[«

following should be considered:

flore frequent inspections should be made to ensure proper operation of itemsssuc
eaters, bearing lubrication and machine serviceability.

ecommended by the manufacturer. ;\\

Corrosion prevention of the equipment should bQ@ecked.
bealing ring should be checked. \§\

floisture entry or condensation should be ghecked.

Periodic checks of insulation systems could be requi(goQusing a high-resistance ohmmeter).

N as

Because many sealing materials become harder at temperatures below -20 ° aintenance
nd inspections should not be performed at low temperatures to prevent damage tq the
eals or other parts. N .

[he torque of fasteners, and the sealing they create, should be ch CBéd.

Nlanufacturers' instructions should include the requirements for Q%tenance, use of sp¢cial
pols, lubricants and spare parts. ('O

'he temperature of oil-cooled bearings before star({éﬁ should be maintained as
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 17: Electrical installations inspection and maintenance

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compfising
| national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinternational
-operation on all questions concerning standardization in the electrical and electronic fields. To,this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Lblicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Puablication(s)"). [Their
eparation is entrusted to technical committees; any IEC National Committee interested in‘the subject dealf with
ay participate in this preparatory work. International, governmental and non-governmental organizations ligising
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizatign for
andardization (ISO) in accordance with conditions determined by agreement betWeen the two organizatigns.

1)

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
nsensus of opinion on the relevant subjects since each technical comimittee has representation from all

terested IEC National Committees.

S04 s 3T U500 A

m

3) C Publications have the form of recommendations for international\ise and are accepted by IEC National
pbmmittees in that sense. While all reasonable efforts are made te ensure that the technical content of IEC
Lblications is accurate, IEC cannot be held responsible for, tie) way in which they are used or for any

isinterpretation by any end user.

300

4) Irl order to promote international uniformity, IEC National)Cemmittees undertake to apply IEC Publicgtions
treansparently to the maximum extent possible in their national and regional publications. Any divergence between
hy IEC Publication and the corresponding national or,regional publication shall be clearly indicated in the Igtter.

o L

5) C itself does not provide any attestation of confgrmity. Independent certification bodies provide confdrmity

Esessment services and, in some areas, access_to |IEC marks of conformity. IEC is not responsible fof any
brvices carried out by independent certification bodies.

6)
7)

| users should ensure that they have the.|datest edition of this publication.

p liability shall attach to IEC or its directors, employees, servants or agents including individual expert$ and
embers of its technical committees ‘and IEC National Committees for any personal injury, property damage or
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any otheq IEC
Lblications.

> OO 3IZ > OO

8) tention is drawn to the Normative references cited in this publication. Use of the referenced publicatigns is

dispensable for the cofrect application of this publication.

o

9) C draws attentiop~te-the possibility that the implementation of this document may involve the use ¢f (a)
htent(s). IEC takes-no position concerning the evidence, validity or applicability of any claimed patent rights in
spect thereof #As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
ay be requirfed-to implement this document. However, implementers are cautioned that this may not reprgsent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch|. IEC

shall notsbe.held responsible for identifying any or all such patent rights.

3379

IEC 60079-17 has been prepared by subcommittee 31J: Classification of hazardous areas|and
instattation Icquilclllclltb, oftECtechnicatcommittee3+ Equ;plllcllt for cApiucivc atlllucph res.

It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2013. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous

edition:

Type

Changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Simplifying description of explosive gas and dust 1 X
atmospheres in the Scope and uses of these terms
throughout document

Clarifies the exclusion of ventilated rooms in the 1 X
Scope

Alighs maintenance terms and definitions in 3.7 and 3 X
3.8 yith IEV & 60079.

Intrgducing new clause 4.4.1.2. Manufacturer’s 4 X
documentation for cross referencing in text without
repdtition

Further guidance added into Note 4 regarding 4.41.1. X
factprs contributing to the deterioration of Ex

Equ|pment.

Clarffies the change in terminology from previously 4.11 X
used Special Condition of Safe Use to current
terninology Specific Conditions of Use.

Further requirements added regarding Type of 5.7 C1
Protection "o".

Clarffication added regarding use of inspection 6 X
tablgs

Min¢r editorial changes and correction made to Tables 1 X
Tables 1 to 4 but with no change to item numbering to 4
or cpntent

Modified reference in this standard to align all types Annex B C2
of inspection with Continuous Supervision terms-for
exafnple; Skilled Personnel and Technical Persohs

with| Executive Function.

A typical assessment and test report is, shown in Annex C X

C.5]14.

Intrgducing new items in the Bibliography Bibliography X

NOTE The technical changes referred to include the significance of technical changes in the revised |IEC
Stanjdard, but they do notform an exhaustive list of all modifications from the previous version.

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.
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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 from the previous standard.

Major technical changes

Thege are changes to technical requirements (addition, increase of the level or removal)
ina
fulfill the requirements given in the later edition. For these changes additional jinformatig
provided in clause B) below.

NOTE These changes represent current technological knowledge. However, these changes*do not normally
an influence on equipment already placed on the market.

B
C1

C2

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

Full
the above table.

Thel|language uséd.for the development of this International Standard is English.

This| document was drafted in accordance with ISO/IEC Directives, Part 2, and develops

addition of technical requirements

increase of technical requirements

way that an overhaul or repair of product to the preceding edition will not always‘be ab

[nformation about the background of 'major technical changes'

Sub-clause 5.7 and Table 4 has been inserted based on text submitted by MT600
Explosive atmospheres — Part 6: Equipment protection’by liquid immersion "o".

The previous reference to Responsible Person in Annex B usually reflects the roles
the responsibilities of a person rather than<the technical knowledge, skills

competencies required to manage the activity-0f periodic inspection and maintenang
Ex equipment. The term used within the Gontinuous Supervision clauses of Tech
Person With Executive Function provides-Clarity and harmonises the clauses within
document.

Draft Report on voting

3MNJ/345/FDIS 31J/351/RVD

information on the voting for its approval can be found in the report on voting indicatg

ade
eto
nis

have

/9-6

and
and
e of
nical
the

din

din

accqrdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

at wWwa.iec.ch/members_experts/refdocs. The main document types developed by IEC
desaribed in greater detail at www iec ch/standardsdev/publications

are

This International Standard is intended to be used in conjunction with IEC 60364-6.

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


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
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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.
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INTRODUCTION

Electrical installations in hazardous areas possess features specially designed to render them
suitable for operations in such atmospheres. It is essential for reasons of safety in those areas
that, throughout the life of such installations, the integrity of those special features is preserved.
This document provides the details for initial inspection and on-going inspections as either:

a) regular periodic inspections thereafter, or,

b) continuous supervision

by Skilled Personnel.

Whdgre necessary, maintenance might also be needed.

Cornect functional operation of hazardous area installations does not mean, and is not tp be
intefqpreted as meaning, that the integrity of the special features referred to aboveare presefved.
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EXPLOSIVE ATMOSPHERES -

Part 17: Electrical installations inspection and maintenance

1 Scope

This, part of IEC 60079 nppline to users and covers nnly those factors riirnr‘fly related-tg the
inspection and maintenance of electrical installations specifically designed for hazardous_ areas,
where the hazard is caused by explosive atmospheres.

It dges not include:

o gther fundamental installation and inspection requirements for electrical'installations;

e the verification of electrical equipment;

e protection or ventilation of rooms;

e gas detection systems;

e the repair, overhaul and reclamation of explosion protected equipment (see IEC 60079119).
While this document does not include inspection of safety’devices such as used in ventilated
rooms (see IEC 60079-13), it does include the requiremients for inspection and maintenange of
indiyidual items of equipment that will be part of such systems, for example motors or sengors.
This|document supplements the requirements forinspection and testing in non-hazardous afeas
in IEC 60364-6. This document is intended~to be applied where there is a risk due tq the
potential presence of explosive gas or dust‘mixtures with air or combustible dust layers upder
normal atmospheric conditions. It doesfiot apply to:

e ynderground mining areas,

e dusts of explosives,

e pyrophoric substances.

2 Normative references

The[following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited app|lies.
For |undated-‘references, the latest edition of the referenced document (including [any
amejndmeénts) applies.

IEC 60079-U, Explosive atmospheres — Part U. Equipment — General requirements

IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres

IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Explosive dust
atmospheres

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection

IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protection "n"
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IEC 60079-19, Explosive atmospheres — Part 19: Equipment repair, overhaul and reclamation

IEC

3

60364-6, Low voltage electrical installations — Part 6: Verification

Terms and definitions

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

N O T E—Additional-definitions—apphcable-to-explosive—atmosphetes—can-be-founrdinrtEC 680050426
Lid Lig g N

ISO

addiesses:

3.1

cloge inspection

inspection that encompasses those aspects covered by a visualinspection and, in addi
identifies those defects, such as loose bolts, which will be apparent only by the use of ac
equipment, for example steps (where necessary) and tools

Note |1 to entry: Close inspections do not normally require the enclosure to be opened, or the equipment to b]
energized.

3.2

continuous supervision

freq

to

3.3

insp

iden

encl

3.4
haz
are

quantities slch as to require special precautions for the construction, installation and ug
equipment

Note |[1_to” entry: 1EC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosivd

SkirITIrd Personnel who have experience in the specific installation and its environment in 0

det}jled inspection

and IEC maintain terminological databases for use in standardization at the_follo

EC Electropedia: available at http://www.electropedia.org/
O Online browsing platform: available at http://www.iso.org/obp

lent attendance, inspection, service, carezand maintenance of the electrical installatio]

aintain the explosion protection features of the installation in satisfactory condition

ction that encompasses.those aspects covered by a close inspection and, in addi
ifies those defects, such as loose terminations, which will only be apparent by opening
psure, and/or using,where necessary, tools and test equipment

rdous area

wing

tion,
cess

e de-

n by
rder

tion,
the

in which”jan explosive atmosphere is present, or can be expected to be present, in

e of

gas

atmospheres, gives a classification of hazardous areas containing explosive gas atmospheres (see IEC 60050-
426:2020, 426-03-03, 426-03-04 and 426-03-05).

Note

2 to entry: IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Explosive

dust

atmospheres, gives a classification of hazardous areas containing explosive dust atmospheres (see IEC 60050-
426:2020, 426-03-23, 426-03-24, and 426-03-25).

3.5
initi

al inspection

inspection of all electrical equipment, systems and installations before they are brought into
service
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3.6

inspection

<for explosive atmospheres> action comprising careful scrutiny of an item carried out either
without dismantling, or with the addition of partial dismantling as required, supplemented by
means such as measurement, in order to arrive at a reliable conclusion as to the condition of
an item

3.7
live maintenance

maintenance activities carried out while the associated apparatus, intrinsically safe apparatus,

. iy . 3
and ToUTtSarc CTTreTytZzTu

[SOURCE: IEC 60050-426: 2020, 426-11-51]

3.8
maintenance
<for explosive atmospheres> combination of routine actions taken tg preserve the [fully
servliceable condition of the installed apparatus

3.9
nonthazardous area
areg in which an explosive atmosphere is not expected to be present in quantities such 3gs to
require special precautions for the construction, installation and use of equipment

3.10
peripdic inspection
inspection of all electrical equipment, systems and\installations carried out on a routine bdsis

3.1
samlple inspection
inspection of a representative proportion of the electrical equipment, systems and installatjons

3.12
Skilled Personnel
people who meet specific requirements for the qualification of personnel

Note|1 to entry: The specific. requirements for the qualification of personnel with respect to installation and
main{enance are specified’ in*Annex B.

3.13
Technical Persons with Executive Function
persions proyiding technical management of the Skilled Personnel, having adequate knowlgdge
in the fieldwof explosion protection, familiar with the local conditions, familiar with the installation
and Ewho has overall responsibility and control of the inspection systems for the eIecTicaI

equipment within hazardous areas

3.14

visual inspection

inspection that identifies, without the use of access equipment or tools, those defects, such as
missing bolts, which will be apparent to the eye

4 General requirements

4.1 Documentation

For the purposes of inspection and maintenance, up-to-date documentation (verification dossier)
including any modification records, of the following items shall be available:
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a)

b)
c)

d)

hazardous area classification and, if included, the Equipment Protection Level (EPL)
required for each location (see IEC 60079-10-1 and IEC 60079-10-2);

for gases: equipment group (lIA, IIB or IIC) and temperature class requirements;

for dusts: equipment group (IlIA, IlIB or IlIIC) and maximum surface temperature
requirements;

equipment characteristics for example ambient temperature range, Type of Protection, IP
rating, corrosion resistance;

e) records sufficient to enable the Ex Equipment to be maintained in accordance with its Type
of Protection (see IEC 60079-14) (for example list and location of equipment, spares,
(UItIfIUCllUO lUUhIIIUG: IIIfUIIIIGtIUII}, GII(.I’l

f) gopies of previous inspection records, including initial inspection as detailed in
I[EC 60079-14.

Reqguirements for other documentation that might be necessary are provided inn|EC 6007p-14

and |IEC 60079-19.

4.2 | Competence of personnel

Thelinspection and maintenance of installations covered by this document shall be carried out

only|by skilled personnel. The knowledge, skills, and competencies of Technical Persons |with

Exec¢utive Function and Skilled Personnel are given in Annex.B.

Appfopriate continuing education or training shall be undértaken by all personnel on a regular

basip with all evidence documented and available for reQular review.

4.3 | Integrated systems

Integrated systems which provide protection. i relation to the hazardous area installation|, for

example ventilation or pressurisation of rooms or gas detection systems, shall be inspected|and

maintained to ensure correct functioningiin accordance with the requirements of the relejvant
standards.

NOTE The requirements for pressurised and ventilated rooms are given in IEC 60079-13.

4.4 | Inspections

4.4. General

4411 Basic principles

Thelinspectionprogram should be sufficient to confirm ongoing suitability of the equipment for

use [in hazardous areas.

Befqre @ new mstallatlon of plant or eqmpment is comm|SS|oned it shall be given an imitial

inspe 2 "

gwdance for the plant commlssmnlng and start up procedures

To ensure that the installations are maintained in a satisfactory condition for continued

use

within a hazardous area, and where necessary relevant maintenance is performed, they shall

be subject to either:

a) regular periodic inspections by personnel with competence according to 4.2 and Annex B;

or

b) continuous supervision by Skilled Personnel (see 4.6).

NOTE 1 In the case of dust hazardous area, housekeeping can influence the inspection and maintenance

requirements.


https://iecnorm.com/api/?name=55a666a37a51ddbaed7cd6715b0963d7

- 14 - IEC 60079-17:2023 © |IEC 2023

Inspections on existing installations shall be carried out in accordance with this document.
However, for older installations the details for the equipment and installation requirements could
be referenced to the standards that applied at the date of the installation.

NOTE 2 Standards applied at the date of installation might not have been IEC standards.

In cases where Ex Equipment is located outside of a hazardous area, for example due to
changes on site, it should be maintained in accordance with its Type of Protection.

Following any adjustment, maintenance, repair, overhaul, modification or replacement, the
equipment or relevant parts of equipment concerned shall be given a detailed inspection.

The| inspection activity shall be sufficiently independent of any immediate demand$ of
maintenance or other activities so as not to prejudice the reliability of any report findings from
the inspection.

NOTE 3 Itis not a requirement of this document that inspection personnel are members of @an external indepepdent
orgarjisation.

If atlany time there is a change in the area classification or the Eguipment Protection Level
reqyirements or if any equipment is moved from one location to another, a check shall be made
to efsure that the Type of Protection, group, maximum surface temperature for dusts, including
any [consideration of dust layers, and temperature class for,'gases, where appropriate,| are
suitgble for the revised conditions.

If plant or equipment is dismantled during the course,of an inspection, precautions shall be
taken during reassembly to ensure that the integrity_ofthe Type of Protection is not impaired.

EXA:I:PLE 1 Removing any residual dust.

EXAMPLE 2 Correctly reinstating gaskets.

NOTE 4 Factors affecting the deterioration of Ex Equipment or installation can include accumulation of dust, water
ingreps, excessive ambient temperature, exposure to chemicals, susceptibility to corrosion, undue vibratipn or
mechanical damage. Service factors affecting Ex Equipment or installation can include inappropriate maintengance,
lack ¢f training, experience or competency‘ef personnel and the resulting unauthorised modifications or adjustments
or ingppropriate maintenance, for example that which is not in accordance with the manufacturer’s requirements.

4.4.1.2 Manufacturer’s‘"documentation

Manfufacturer’s information can have additional requirements or recommendations| for
inspection and maintenance for example, types of grease that should be used, frequengy of
inspection under specific climatic conditions or torque that should be applied by fasteners|

The|manufacturer’s requirements or guidance take precedence over this document in the eyent
of confliet,"for example for testing frequency.

4 4 2 \L H FH £ L ol H A
Pl I TS VveTIImLativIT Ul UlTiiidiTrATu cyuipIiticIlit

Where the certification plate or markings on explosion protected equipment is missing or
illegible, alternative methods may be used to determine traceability to the certification details
of the specific equipment. The method used could include; additional identification labels which
incorporate unique tag numbers; serial numbers; reference to the installation databases; etc.
The method of attaching or fixing the labelling shall not reduce the integrity of the equipment.

The inventory and identification tagging method used for managing explosion protected
equipment shall be capable of tracking the replacement of equipment with replacement or
repaired equipment, which can have different certification markings and details to the original
equipment.
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4.41.4 Acceptance of equipment in old installations

For existing equipment not able to be identified as being certified for use in a hazardous area
it is necessary to establish that the equipment is suitable for on-going use. In order to correctly
operate and maintain the equipment, an assessment will be necessary to verify the specification
of the equipment, to determine it is fit-for-purpose in the specific location in order to determine
the appropriate inspection and maintenance requirements. In these circumstances the
procedure given in Annex C should be followed.

NOTE This assessment is intended to apply to items in an installation that predate any requirement for the use of
certified electrical equipment in hazardous areas.

Grades of inspection

General

Gragles of inspection are visual, close and detailed. Table 1, Table 2, Table'3y"and Table 4
detdil the checks for these three grades of inspection on general and specifi¢ items of elecftrical
equipment.

Visual and close inspections can be performed with the equipment energized. Detailed
inspections will generally require the equipment to be isolated.

The|grade of inspection selected for equipment using more than one Type of Protection|(
example Ex "de" equipment) shall be a combination of the relevant columns from Table
Table 2, Table 3, and Table 4.

4.4.2.2 Use of inspection tables

Thelinspection Table 1, Table 2, Table 3, and, Table 4 provides indicative checks that shpuld
be donducted as part of any inspection. Thé\tables are not intended to be applied exactly as
presented.

Thelinspection checks:

a) may be combined if suited to'the final methodology for recording inspections

b) rmay be deleted if not releyant to the type of equipment being inspected

o

c) ghould be added to_as appropriate

BXAMPLE Any other-detail that might be needed to confirm ongoing service condition or compliance ¢f the
installation according’to the nature of the site for motors is covered in Annex D.

Add{tional guidance for adverse service conditions is provided in Annex E.

4.4.3 Types of inspection

Typua of illbpcbiiunb ctuce:

a) Initial inspections as required by IEC 60079-14

A reduced inspection may be completed if an inspection equivalent to a detailed grade has
been performed by the manufacturer. However, relevant detailed grade inspection checks
from part B Installation, and C Environment, of Table 1, Table 2, Table 3, and Table 4 will
still need to be carried out to ensure that the installation conforms to the requirements.

EXAMPLE 1 An initial detailed inspection of internal flamepaths of a flameproof motor or the internal joints of
an Ex t motor is not required; however, the terminal housing cover, which would have been removed to facilitate
connection of the field wiring as part of the installation process, should be inspected after. These requirements
are also covered in IEC 60079-14.

EXAMPLE 2 An equipment assembly has had an initial inspection at a detailed grade by the assembly
manufacturer, and a visual inspection is conducted at the final point of installation to verify that no damage has
occurred in transport.
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b) Periodic inspections which may be visual, close or detailed or a combination of types in
accordance with 4.5.

c) Sample inspections which may be visual, close or detailed or a combination of types.
Sample inspections should not be expected to reveal faults of a random nature, such as
loose connections, but should be used to monitor the effects of environmental conditions,
vibration, inherent design weakness, etc. The size and composition of the samples selected
shall be based on assessment of the installation (for example, Zones, Types of Protection,
age, location, exposure, risk of damage and other factors).

d) Continuous supervision utilizing Skilled Personnel to carry out regular inspection and
monitoring, equivalent to visual or close grades of inspection, in accordance with 4.6.

The|results of all inspections shall be recorded, retained and reviewed to consider .if further
actign is necessary.

4.5 | Periodic inspections
4.5. Personnel

Reglular periodic inspection requires personnel who are both competént for the inspegtion
reqyired and the competency requirements as defined in clause 4.2 and Annex B, and who:

a) have a knowledge of area classification/EPL and sufficient technical knowledge to
ynderstand its implications for the location under consideration;

b) have technical knowledge and understanding of the, theoretical and practical requiremgnts

h
for electrical equipment and installations used in thoSe hazardous areas;

c) uynderstand the requirements of visual, close and detailed inspections as they relate tq the
installed equipment and installations;

A Tdchnical Person with Executive Function,shall be identified for each installation with ovgrall
responsibility and control of the inspection' systems for the electrical equipment within| the
hazdgrdous areas.

4.5.2 Fixed installations

The|grade of inspection and:the interval between periodic inspections shall be determjned
congidering: the type of equipment, the manufacturer's guidance, if any, the factors goverping
its deterioration (see 4.4.1.1, Note 4), the area classification or the EPL requirements and the
resullts of previous inspections. The grade and frequency of inspection may be varied for
of

installations and enironments, this experience should be used in determining the inspection
program.

The interval between periodic inspections shall not exceed three years without conducting and
documenting a risk assessment based on equipment type, location, environment and previous
inspection history. This risk assessment shall be conducted by an independent expert.

NOTE ‘independent’ does not necessarily imply an ‘external body’ or person to the user organisation.

Once an interval has been fixed, the installation should be subjected to additional interim
sample inspections to support or modify the proposed interval and grade of inspection.

The results of inspections will be subjected to ongoing review to justify the interval between,
and grade of inspections.
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A typical inspection procedure is shown diagrammatically in Annex A.

When large numbers of similar items such as luminaires, junction boxes, etc. are installed in a
similar environment, periodic inspections may be carried out on a sample basis provided that
the number of samples in addition to the inspection frequency is subjected to review. It is,
however, recommended that all items be subjected at least to a visual inspection.

4.5.3 Transportable, personal and portable equipment

Transportable, personal and portable electrical equipment are particularly prone to damage or
misyse and therefore the interval between periodic inspections is reduced

Thelinterval between periodic inspections shall not exceed the following without seeking/advice
from the manufacturer and Technical Person with Executive Function:

a) personal and portable equipment shall be visually checked by the user, before each usg, to
¢énsure that the equipment is not obviously damaged;

b) all personal, portable, and transportable equipment shall be submitted4o a close inspegtion

t least every 12 months; and

Q) q)

c) enclosures which are frequently opened (such as battery housings) shall be given a detailed
inspection at least every 6 months.

4.6 | Continuous supervision
4.6. Concept

Whgre an installation is visited on a regular basis){in the normal course of work, by SKilled
Pergonnel who, in addition to satisfying the requirements of 4.5.1 a), b) and c), are:

a) qware of the process and environmentakimplications on the deterioration of the spegcific
g¢quipment in the installation, and,

b) nequired to carry out visual or closgvinspections as part of their normal work schedulg as
well as identify any need for detailed inspections as part of any replacement, or adjustment
ih accordance with 4.4.1.1,

then| it might be possible to~dispense with regular periodic inspection and utilize the frequent
presience of the Skilled Persennel to ensure the on-going integrity of the equipment.

If the Skilled Personhel have the adequate competency, then those personnel may also garry
out {he detailed inspection.

The|use of continuous supervision by Skilled Personnel does not remove the requiremenit for
initigl and<sample inspections.

Continudus _supervision is_not practicable for electrical equipment for which this kinfd of
attendance cannot be provided (for example in the case of Transportable, personal and portable
equipment), and in such cases the equipment shall be subject to periodic inspection. See 4.6.4.

4.6.2 Objectives

The objective of continuous supervision is to enable the early detection of arising faults and
their subsequent repair. It makes use of existing Skilled Personnel who are in attendance at the
installation in the course of their normal work (for example erection work, alterations,
inspections, maintenance work, checking for faults, cleaning work, control operations, switching
operations, making terminal connections and disconnections, setting and adjustment work,
functional tests, measurements) and who use their skill to detect faults and changes at an early
stage.
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4.6.3 Responsibilities
4.6.3.1 Technical Persons with Executive Function

A Technical Person with Executive Function shall be identified for each installation and shall
carry out the following tasks:

a) assess the viability of the continuous supervision concept in light of the competence, skills
and availability of personnel and their experience in relation to the particular installation;

b) define the scope of equipment to be considered under continuous supervision taking
account of environmental conditions, frequency of attendance, special knowledge, work flow
gnd Tocafion of equipment,

c) determine the frequency of inspection, the grade of inspection and the content of-repofting
quch as to enable meaningful analysis of Ex Equipment compliance;

d) ¢nsure that the documentation referred to in 4.1 and 4.6.5 is made available,
e) ¢nsure that Skilled Personnel are familiar with:

1) the concept of continuous supervision together with the needs for any reporting or
analysis function;

2) the installation they attend; and

3) the inventory of Ex Equipment within their area of responsibility.

f) grrange for verification that:

process of continuous supervision is being adhered_ to;

Skilled Personnel are being given adequate time to carry out their inspections;

documentation is being completed correttly;

)
)
3) Skilled Personnel are receiving appropriate.training and refresher training;
)
) there is adequate technical supportireadily available to the Skilled Personnel; and
)

the state of the electrical installatioh is known.
4.6.3.2 Skilled Personnel

The|Skilled Personnel shall be-ifn-addition familiar with the concept of continuous supervision
together with any reporting=or analysis functions which comprise the method of contingious
supgrvision applicable to the“specific installation.

In undertaking continuous supervision of plant and equipment the Skilled Personnel should fake
accqunt of the conditions of the installation and any changes which occur.

4.6.4 Frequency of inspection

The|frequéency of the attendance and the inspections which support continuous supervision
shal] be.determined having regard to the specific plant environment and expected deteriorgtion
of theequipment (See 4.4.T.T), use and experience.

Unless experience indicates to the contrary, if a part of the installation with a significant
inventory of Ex Equipment is not visited routinely for example weekly, then it should not be
included as part of the continuous supervision concept.

Where the Skilled Personnel have noted a condition change of the environment (for example
invasion of solvent or increased vibration) those items of explosion protected equipment which
could be sensitive to the change shall be checked more frequently.

NOTE It also follows that the Skilled Personnel will be able to inspect less frequently those items of equipment that
experience shows are not susceptible to change.
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4.6.5 Documents
Documentation of the installation shall provide sufficient information to:

a) provide a history of maintenance activities with the reason for such activities; and,
b) verify the effectiveness of the continuous supervision approach.

Records shall be kept of defects found and remedial action taken.

The documentation may be part of normal maintenance documentation if a) and b) above
be achieved by the documentation system.

can

NOTE The evidence that the Skilled Personnel are aware of the needs of the continuous supervision coneept
be in|the form of training programmes. Other evidence of this form of education is also possible.

4.6. Training

In adldition to the requirements of 4.2, Skilled Personnel shall be provided with sufficient trai
to epable familiarity with the installation which they attend. This trainingshall include any p
equipment, operational or environmental conditions which relate to theirunderstanding o
needls of the explosion protection of equipment. When the process-or installation is chan
training on the changes shall be provided.

Traiping in the concepts of continuous supervision shall be provided together with refresh¢
reinforcement seminars.

The|knowledge requirements of the Technical Persons’with Executive Function shall inclu
full understanding of the provisions of IEC 60079-10-1, IEC 60079-10-2, IEC 60079-14,

tould

ning
ant,
the
ged,

Br or

de a
this

docyment, and IEC 60079-19 in relation to< area classification or EPLs and electrical

installations design, selection, erection and; inspection, equipment repair, overhaul
reclamation.

4.7 | Maintenance requirements
4.7. Remedial measures and'modifications to equipment

Appfopriate remedial measUres shall be taken where necessary. The integrity of the Typ
Protection shall be maintained which can require consultation with the manufacturer.

Replacement parts~shall be in accordance with the manufacturer’s instructions or g
applicable documentation. Modifications to equipment shall not be carried out wit
app:[?priate authorization where they adversely affect the safety of the equipment as state
the manufactorer’s instructions or other applicable documentation.

Reppirs;~overhaul and reclamation of equipment shall be carried out in accordance

and

e of

ther
hout
din

with

IEC 160079-19.

The means employed by the manufacturer to reduce the effects of static electricity should not

be interfered with.

When replacing lamps in luminaires the correct rating and type shall be used, otherwise

excessive temperatures can result.

Lamps in increased safety luminaires should be replaced periodically to avoid any temperature

rise that can occur at end-of-life.

NOTE The etching, painting or screening of light transmitting parts or the incorrect positioning of the luminaires can

lead to excessive temperatures.
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4.7.2 Maintenance of flexible cables

Flexible cables, flexible conduits, and their terminations are particularly prone to damage. They
shall be inspected at regular intervals and shall be replaced if found to be damaged or defective.

4.7.3 Withdrawal from service

Where equipment is temporarily withdrawn from service, the exposed conductors shall be:

a) correctly terminated in an appropriate enclosure;

b) isolated from all sources of power supply and insulated; or

c) ipolated from all sources of power supply and earthed.

Wh
1)
2)
3)

tpogether and then insulated by a secure means (for example epoxy ‘pot-end).

NOT

4.7.

Whgre special bolts and other fastenings or special tools’are required, these items sha

mad

4.8

Ex H
The
shol

elements to consider are:

- 4
-
-

-

|
n

g

re equipment is permanently removed, the associated wiring shall be:

emoved; or
orrectly terminated in an appropriate enclosure; or

arthed at the supply end and, at the other end of the cable, the conductors shall be bor

The use of self- adhesive tape alone is not regarded as a secure means\of insulation.

Fastenings and tools

available and used.

External influences

Fquipment can be adversely affected by~the environmental conditions in which it is u
inspection interval, type and grade as well as the specific requirements of the inspeq
Id be adjusted to suit anywhere adverse conditions could be expected. Some of the

xtremely low or high temperatures;

ressure conditions;

orrosive atmospherg;

ibrations, mechanical impacts, friction or abrasion;
vind;

ainting processes;

olar radiation;

hemicals;

ded

be

sed.
tion
key

ater and moisture:

dust and dirt;

plants, animals, insects.

The corrosion of metal, or the influences of chemicals (particularly solvents) on plastic or
elastomeric components, can affect the degree of protection (IP) of the equipment. If the
enclosure or component is severely corroded, the part shall be replaced. Plastic enclosures can
exhibit surface cracking which can affect the integrity of the enclosure. Metallic enclosures of
equipment shall, where necessary, be treated with an appropriate protective coating as a
precaution against corrosion, the frequency and nature of such treatment being determined by
the environmental conditions.

It shall be verified that the installation of the electrical equipment is acceptable for use in the
environment likely to be encountered.
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If the marking of the Ex Equipment does not indicate a range of ambient temperatures for which
the equipment is designed, it shall be used within the range of —20 °C to +40 °C. If a range is
indicated for which the equipment is designed it shall be used within this range. If the ambient
temperature is outside the temperature range, or if there is a temperature influence from other
factors, for example the process temperature or exposure to solar radiation, the application
shall be checked with the documented assessment (see IEC 60079-14).

All parts of installations shall be kept clean and free from accumulations of dust and deleterious
substances that could cause excessive rise in temperature.

Car
Damaged gaskets shall be replaced.

shall be taken to oensure that the weather prnfnr\finn of the nqllipmnnf is—maintained.

Antitcondensation devices, such as breathing, draining or heating elements, shalbbe che¢ked

to epsure correct operation.

If the equipment is subject to vibration, additional precautions should be taken to ensure|that

bolt$ and cable entries remain tight.

EXAMPLE The use of locknuts or threads which are resistant to vibration.

The| cleaning of non-conductive electrical equipment shall\use methods that avoid| the

gengration of static electricity.

EXAMPLE Cleaning with a damp cloth.
4.9

4.9. Installations other than intrinsically safe circuits

Isolation of equipment

Elegtrical equipment containing live parts; which are located in a hazardous area, shall nqt be

opemned except as described in a), b) or-c).

a)

b)

Vork, for which the exposure of\live parts is necessary, may be carried out subject tq the
precautions which would be.applied in a non-hazardous area, under a safe work proceflure
see |[EC 60079-14).

This might require isolatien of all incoming and outgoing connections including the neptral
g¢onductor. ‘Isolationtin‘this context means withdrawal of fuses and links or the locking off
of an isolator or switch.

$ufficient time 'should be allowed to permit any surface temperature or stored elecfrical
¢nergy to decay to a level which is incapable of causing ignition.

NOTE 1 «The protective capabilities of an Ex d enclosure are always compromised by opening it, wheregas Ex

" and ExX"'n" enclosures can be of lesser concern if moisture ingress is unlikely while they are opened.

A felaxation of the requirements for increased safety "e" equipment which also confains
i trincicallvy cnfa AnnAaratiic 1o NAarmittad f All hara livia nartc nat ~ratantad by tha T\lre Of
Hrinsicaty—safe—apparatus—is—p ermitted—ial-baretiveparisnotprotested by—the—Typ

Protection "i" have a separate internal cover providing at least the degree of protection IP30
when the enclosure of the apparatus is open.

This equipment will be provided with an external label stating:

"WARNING — DO NOT OPEN WHEN NON-INTRINSICALLY SAFE CIRCUITS ARE
ENERGIZED". Technically equivalent text may be used and multiple warnings may be
combined.

NOTE 2 The purpose of the internal cover, when fitted, is to provide a minimum acceptable degree of protection
against the access to energized non-intrinsically safe circuits when the enclosure is opened for short periods to
permit live maintenance of intrinsically-safe circuits. The cover is not intended to provide protection from
electrical shock.
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4.9.2 Live maintenance on Intrinsically safe installations
4.9.2.1 General

Maintenance work may be carried out on energized intrinsically safe equipment subje¢
manjufacturer’'s recommendations (see 4.4.1.2)%and the following subclauses.

Whdre equipment contains more than one intrinsically safe circuit, any maintenance s
ensyre that separation between the cireuits is not compromised.

4.9.2.2 Maintenance work in‘*hazardous areas

Any|maintenance work shall-berestricted to:

a)
b)

c)
d)
e)

- 22 - IEC 60079-17:2023 © |IEC 2023

In locations requiring EPL Gc or Dc, the work may be carried out subject to the precautions
which would be applied in a non-hazardous area, if a safety assessment shows that the

following conditions are satisfied:
1) the proposed work on energized equipment does not produce sparks capable of igni
2) the circuits are of such a design as to preclude the production of such sparks;

3) the equipment and any associated circuits within the hazardous area do not include
hot surfaces capable of producing ignition.

tion;

any

If these conditions are met, then work may be carried out subject only to the precautions

which would be applied in a non-hazardous area.

The results of the safety assessment shall be recorded. The recording shall contain:

4 the form(s) which the proposed work on energized equipment could take;

assessment; and
4 any additional controls which the assessment has shown to be necessary.
The assessors of the equipment shall:

codes of practice, and any current interpretation; and

4 have access to all information necessary to carry out the_ assessment.

disconnection of, and.removal or replacement of, items of electrical equipment and cab|

gdjustment of any )controls necessary for the calibration of the electrical equipmen
qystem;

nemoval and¥eplacement of any plug-in components or assemblies;
gny other_maintenance activity specifically permitted by the relevant documentation; an
yse of any test instruments specified in the relevant documentation.

4 the results of the assessment, including the results of any testing carried out during the

4 be familiar with the requirements of any relevant standards, the\recommendations offany

—

to

shall

ing;
t or

d

[Vhere test instruments are not specified in the relevant documentation, only those

instruments which do not affect the intrinsic safety of the circuit under test may be used.

The person carrying out any of the functions described above shall ensure that the intrinsically
safe system or self-contained intrinsically safe equipment meets the requirements of the
relevant documentation after completion of any of those functions.

4.9.2.3

non-hazardous area

Maintenance work on intrinsically safe circuits and equipment located in a

Maintenance of associated electrical apparatus and parts of intrinsically safe circuits located in
non-hazardous areas shall be restricted to that described in 4.9.2.2 a) whilst such electrical
apparatus or parts of circuits remain interconnected with parts of intrinsically safe systems
located in hazardous areas.
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Diode safety barrier earth connections shall not be removed without first disconnecting the
hazardous area circuits, except where duplicate earth connections are provided, in this case a
single earth may be removed to facilitate earth resistance checking.

Other maintenance work on associated apparatus or parts of an intrinsically safe circuit
mounted in a non-hazardous area shall be carried out only if the electrical apparatus or part of
a circuit is disconnected from the part of the circuit located in a hazardous area.

410 Earthing and equipotential bonding

Earthing and equipotential bonding provisions in hazardous areas shall be maintained in good
condition (see Table 1, checks B6 and B7; Table 2, checks B6 and B7; Table 3, checks.B3|and
B4; and Table 4 checks B6 and B7).

4.11) Specific Conditions of Use

Spetific Conditions of Use apply to any Ex Equipment marked with the symbol "X", usually as
a suffix to the certificate number. Any Specific Conditions of Use contained within the certificate
and [manufacturer’s instructions shall be complied with.

NOTE Prior to 2007, Specific Conditions of Use were referred to as "special conditions for safe use".
4.12 Movable equipment and its connections

Movpble electrical equipment (transportable, personal and portable) shall only be used in
locations appropriate to its Type of Protection, equipment group, and maximum surface
temperature. Where it is possible for movable equipment to be used in a location for which|it is
not suitable, additional precautions should be implemented to limit the likelihood of this.

NOTE Additional precautions could include the restriction of equipment permitted on site to only equipment Wwhich
is suitable for all areas accessed by personnel, or specific signage at areas with more onerous requirements.

Ordinary industrial movable equipment(Should not be used in a hazardous area unless its|use
is mpnaged under a safe work procedure (according to IEC 60079-14).

EXAMPLES Welding equipment, power tools, computers, data recorders.
413 Inspection schedules
4131 General

Thelinspection schedules are shown in Table 1, Table 2, Table 3, and Table 4.

Cherks identified in Table 1, Table 2, Table 3, and Table 4 detail only the minimum items

installation requirements.

Inspection schedules should be modified accordingly to suit the specific equipment and
installation requirements.

The following requirements shall be checked against the site documentation as defined in
IEC 60079-14.

4.13.2 Equipment is appropriate to the EPL/Zone requirements of the location

Equipment meets or exceeds the requirements for the EPL/Zone of use.
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4.13.3 Equipment group

Equipment group shall meet or exceed the requirements of the location.

4.13.4 Equipment maximum surface temperature

Equipment maximum surface temperature shall meet or exceed the requirements of the location.

4.13.5 Equipment circuit identification

The purpose of this requirement is to facilitate the correct isolation of equipment whenever work
is to| be carried out. This can be achieved in a variety of ways, for example:

a) HEquipment is fitted with a permanent label which specifies the source of supply.

b) Equipment is fitted with a tag number or the cable is fitted with a cable number-adjacept to
the equipment. The source of supply can be determined from a drawing,or 'schedulg¢ by
ference to the tag number or cable number.

c) Item is clearly and unambiguously shown on a drawing on which the source of supply is
¢ither identified directly or indirectly via a schedule.

The| equipment circuit identification shall be checked, for allGequipment, at the periodic
inspection. The availability of the necessary information shall be checked, for all equipmert, at
the periodic inspection. The requirement of a detailed inspection, to check that the information
is cqrrect, shall be carried out when the circuit is isolated in order to make other detailed checks.

4.13.6 Ex Cable Glands
The|check-tightening of Ex Cable Glands under «¢close inspection may be carried out by hand
withput the need to remove weather-proofing tape or shrouds. Detailed inspections will require

removal of weather-proofing tape or shrouds-to’verify certification details and could necessjtate
that|the Ex Cable Glands are dismantled,

4.13.7 Type of cable

The|type of cable is in accordanc¢e with the site documentation and IEC 60079-14.

4.13.8 Sealing

The|sealing of trunking)ducts, pipes, conduits etc., is in accordance with the site documentation
and [[EC 60079-14.

NOTE The sealing-is for prevention of transmission of vapours or process fluids and is not part of Ex protection of
equigment.

4.13.9/,‘Test and measuring equipment

Test equipment shall only be used if precautions have been taken to prevent electrical
discharges in the hazardous area.

NOTE 1 The connection of test equipment outside the hazardous area could result in electrical discharges in the
hazardous area.

NOTE 2 Even when using meters which are Ex Equipment, the interconnection of the test leads to the circuit to be
tested could result in electrical discharges in the hazardous area.

4.13.10 Fault loop impedance or earthing resistance

The integrity of the earthing shall be checked. The measurement may be made using an
intrinsically safe resistance measuring instrument (according to the procedure specified by the
manufacturer). Detailed sample inspections may be carried out and the results checked against
those obtained from the initial inspection.
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Non-intrinsically safe measuring equipment may be used if a safe work procedure (according
to IEC 60079-14) has been conducted and if the locations where potentially incendive sparking
could occur can be guaranteed to be free from an explosive atmosphere by those responsible
for the area.

NOTE Incendive sparks could occur in locations other than the place of test.
4.13.11 Insulation resistance

Testing of insulation resistance may be performed if a safe work procedure (according to
IEC 60079-14) has been conducted and if the locations where potentially incendive sparking
coulg-occurtambe guaranteed-to befreefrommamrexptosive atmosphere by thoseresporsible
for the area.

Duripg test it might be necessary to perform disconnection to avoid damage to the Ex)Equipment
connected to the cable or to the device under test.

Theftesting of insulation resistance on intrinsically safe apparatus, and assoéciated cabling, shall
be performed at 500V DC or twice the I.S. circuit voltage, whichever is, thé greater.

Thelinsulation resistance measured shall be at least 1.0 MQ unless specifically defined in user
docymentation.

NOTE Test requirements for non-intrinsically safe circuits are covered.in IEC 60364-6.
4.13.12 Overload protection

For fotating electrical machines, it is necessary to:check that the protective device is set af the
correct value for the application and not more than the rated current of the machine as reqyired
by IEC 60079-14.

4.13.13 Lamps and luminaires

Lamjps for luminaires shall be checked for conditions that can lead to excessive temperatyres.
Itemis that shall be checked include:

a) Incorrect ratings, type andposition.

b) Lamps using non-conductive materials with a conductive coating.

c) Kluorescent lamps éxhibiting end of life (EOL) effects, for fittings manufactured without EOL
protection.

NOTE Indicators of EOL effects include low-level light, flickering, yellowish/reddish discharge near the electrode or
sevelle end-blackening.

5 Additional inspection schedule requirements

5.1 Type of Protection "d" — Flameproof enclosure

For guidance on the inspection of Type of Protection "d" Ex Equipment see Table 1.

When reassembling flameproof enclosures, all joints shall be thoroughly cleaned and may be
lightly smeared with a suitable grease, as specified in IEC 60079-14, to prevent corrosion and
to assist weather-proofing. Blind bolt-holes shall be kept clear of grease. Only non-metallic
scrapers and non-corrosive cleaning fluids shall be used to clean flanges (see IEC 60079-14).

The diametric clearance of spigot, shaft, spindle and threaded joints may not be checked,
unless there is evidence of wear, distortion, corrosion or other damage in that occurrence
procedure equivalent to the one applied to flanged joint gaps check shall be used.
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Flanged joint gaps shall be within the following as applicable:

a) the limits in accordance with manufacturer’s documentation;

b) maximum values permitted by relevant equipment standards at the time of manufacture, if
not documented by the manufacture; or

c) the maximum values permitted by the site documentation if the equipment has been repaired
(see IEC 60079-19).

Joints which are not normally capable of being dismantled need not be subjected to the
inspection checks A13 and A16 of Table 1.

Bolts, screws and similar parts, upon which the Type of Protection depends, shall only be
replaced by equivalent parts in accordance with the manufacturer's design.

5.2 | Type of Protection "e" — Increased safety
5.2 Level of Protection "eb"

Level of Protection "eb" is equivalent to the historical "e" marking\ without an Equipment
Protection Level.

For guidance on the inspection of Type of Protection "e" Ex Equipment see Table 1.

The|windings of Ex "e" motors are protected by suitablé_devices to ensure that the limfiting
temperature cannot be exceeded in service (including-stalling).

It is [therefore necessary to check that the protective device is selected such that the tripping
time|from cold, taken from the delay characteristic of the protective device, for the current ratio
Ip/1N of the motor to be protected, is not longér than the stated time 7z on the marking plate of

the motor with a maximum tolerance of +20 %.

In the case of a repaired motor, time' tg could be reduced and the protective device sefting
chegked (see IEC 60079-19).

>

Theltripping time in service'should be checked against the results from the initial inspectign.

NOTE It might or might not be necessary to measure the tripping times at the periodic inspection.
5.2.2 Level of.Protection "ec"

From IEC 60079-7:2015 (edition 5) and IEC 60079-15:2017 (edition 5), Type of Protection [nA"
has |been.changed to Level of Protection "ec". These should be considered technigally
equiyvalentyfor the purposes of this document.

NOTE This marking is also equivalent to the Type of Protection "n" marking with no additional symbol from
IEC 60079-15:1987 (edition 1) and similar national standards from the same era.

For guidance on the inspection of Level of Protection "ec" and Type of Protection "nA" Ex
Equipment, see the "n" column of Table 1.

5.3 Type of Protection "i" — Intrinsic safety
5.3.1 General

Where the intelligence incorporated in the system permits the frequent monitoring of the status
of an instrument loop, some parts of the inspection procedure may be waived. For example, if
an installation can confirm the presence of a specific instrument by checking a unique serial
number, there is no necessity to read the label periodically.
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For guidance on the inspection of Type of Protection "i" Ex Equipment see Table 2.

5.3.2 Documentation
The documentation referred to in Table 2, as a minimum, includes all of the following:

a) descriptive system documents, where appropriate;

b) manufacturer, equipment type and certificate numbers, Level of Protection, equipment

group, and temperature class or maximum surface temperature as applicable;

c) where appropriate, electrical parameters such as capacitance and inductance, length, type

na route or cables,
d) $pecific Conditions of Use and any actions taken to satisfy them; and
e) physical location of each item in the plant.

5.3. Labelling

Labg¢ls shall be inspected to ensure that they are legible and comply with the'requirements|
dowh in the appropriate documentation to ensure that the equipmentiactually fitted is
spegified.

5.3.4 Unauthorized modifications

The|requirement to check that there are "no unauthorized modifications" can present s
problems, in that it is difficult to detect alteration to, for example, a printed circuit bg
Nevertheless, some consideration should be given te‘\the possibility of some unauthor
modijfication being conducted.

laid
that

ome
ard.
ized

It may be possible to utilize the fact that the soldering associated with most repairs or alterafions

is ngt of the same type or quality as the original. Photographs of the original boards, suppg
by listings of the key components upon which the safety of the circuit depends, may be us

5.3.% Associated apparatus (safety interface) between intrinsically safe and non-
intrinsically safe circuits

Asso¢ciated apparatus shall bésinspected to ensure that it is of the correct type and ratin

rted
pful.

gin

accqrdance with the descriptive system document. Where the associated apparatus is a djode

safety barrier, the security of the earth connections relating to the integrity of the device
be checked (see alsg™5.3.9).

5.3. Cables

Installations\shall be inspected to ensure that the cables used comply with the documenta

shall

tion.

Partjcular eare shall be taken when utilizing spare cores in multicore cables containing n
than ene“intrinsically safe circuit and to the protection afforded where cables contai

5.3.7 Cable screens

nore
ing

Installations shall be inspected and tested to ensure that cable screens are earthed in
accordance with the appropriate documentation. Particular attention shall be paid to
installations utilizing multicore cables which contain more than one intrinsically safe circuit.

5.3.8 Point-to-point connections

This check is only required at the initial inspection (see IEC 60079-14).
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5.3.9 Earth continuity of non-galvanically isolated circuits

The resistance of the earth conductors between the intrinsically safe high integrity earth point
and the main power system earth shall be checked during the initial inspection and periodic
inspections and be documented. For a TN-S system the value should not exceed 1 ohm. Values
for other systems may be different.

If the measurement of the resistance to earth involves carrying out electrical testing within the
hazardous area or testing within the non-hazardous area which could impair the intrinsically
safe circuit, the test equipment used shall be specifically designed for use on intrinsically safe
circuits unless the effect on the intrinsically safe circuit will only exist during the test and those
responsible for the hazardous area can guarantee that, for the duration of the test, it wi|l be
free|from an explosive (gas and dust) atmosphere.

Whdre connections show evidence of degradation indicating the potential loss~of integrity a
representative sample of connections, selected by the person responsible for\the integrity of
the |equipment shall be measured periodically to confirm the continuing integrity of| the
connections and the results checked against those obtained from the initiakinspection.

5.3.10 Earth connections to maintain the integrity of the intrinsic safety

The|resistance of the earth connections necessary to maintainthe integrity of the intrinsigcally
safe| system (such as transformer screen earth, diode safety(barfrier earth) shall be measpred
as im 5.3.9. There is no requirement to measure the earthiloop impedance of mains powgred
equipment associated with intrinsically safe circuits other'than that required for normal coptrol
room instrumentation to protect against electric shock~Since, in some equipment, the intrinsic
safety earthing is internally connected to the equipment frame, any impedance measuremgents
(such as between the earth pin of the plug and the equipment frame, or the equipment frame
and fthe control panel) shall be made using a tester specifically designed for use on intrinsigally
safe| circuits.

5.3.11 Intrinsically safe circuit earthing or insulation

Thelinsulation testing of intrinsicallyysafe circuits is necessary to confirm that they are earthed
or insulated from earth throughout, whichever of these conditions is required by the original
design. This requirement is wuAnecessary if an earth fault is self-revealing, for example,|if a
circuit "fails safe" as result_of an earth fault or the circuit uses an earth leakage monitgring
devige. Insulation testing of intrinsically safe systems or circuits shall only be carried out using
a test device specificallyrapproved for connection to such circuits.

Whgre, in order toxcarry out these tests, the common earth connection to a group of diode safety
barr|ers is disconnected, the tests can only be made if either the plant is free from hazard,|or if
powgr is removed completely from all the circuits which depend upon that common darth
connection:

Thisltest-is—onlv required on-a-sample basis
J 1 Ll

5.3.12 Separation between intrinsically safe and non-intrinsically safe circuits

Junction boxes and enclosures containing associated apparatus shall be inspected to ensure
that the segregation between intrinsically safe and non-intrinsically safe wiring is maintained
and that they contain only the wiring specified in the documentation appropriate to any system
passing through them. See also IEC 60079-14.

5.4 Type of Protection "p" and "pD" — Pressurized enclosure

For guidance on the inspection of Type of Protection "p" or "pD" Ex Equipment see Table 3.
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Type of Protection "n"

5.5.1 General

For guidance on the inspection of Type of Protection "n", "nC" and "nR" Ex Equipment see the
"n" column of Table 1.

For guidance on the inspection of Type of Protection "'nL" Ex Equipment see Table 2 as
equivalent to Level of Protection "ic" (see 5.3).

NOTE "nL" and "nA" from previous editions of IEC 60079-15 have been re-designated as "ic" and "ec" respectively

in m
redeg

5-5-A
Res

peri
expg

5.6

For

5.7

For

Typg¢ of Protection "o" electrical equipment desighed to be opened shall be re-filled to w|

the 1
man

5.8

Tables have not been prepared-to-illustrate the inspection requirements for "m", "mD", "op"

q

contents.

6

The

tables may-be’deleted, if not relevant to the type of equipment being inspected, or be adde

accd

re recent editions of the IEC 600/9 series. One type of 'nC", enclosed break device, has similarly
ignated as "dc".

p Restricted breathing enclosures

ricted breathing enclosures with provision for routine checking shall be)'subjecte
pdic pressure test measurement (see IEC 60079-15) at intervals of six months or morg
rience dictates.

Type of Protection "t" and "tD" — Protection by enclosure

Juidance on inspection of Type of Protection "t" and "tD" Ex Equipment see Table 1.

Types of Protection "o" (liquid immersion)

Juidance on inspection of Type of Protection "o" Ex'‘Equipment see Table 4.

equired level range with the protective liquid required and re-sealed in accordance with
ufacturer’s instructions.

"q" (powder-filling)

ypes of protection. Table~T should be utilised as appropriate for the enclosure an

nspection tables

following‘tables are not intended to be applied exactly as presented. Checks within

rding to the nature of the site.

Types of Protection "m" and "mD" (encapsulation), "op" (optical radiation) and

been

, as

ithin

the

and
d its

the
dto
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Table 1 — Inspection schedule for Ex "d", Ex "e", Ex "n" and Ex "t/tD" installations

Ex "d" | Ex "e" |Ex"n"
Check that: Ex"tD"
X = required for all types, n = type "n" only, t = type "t" and "tD" only Grade of inspection
bc|v|b|Cc|V|D|C
A | GENERAL (ALL EQUIPMENT)
1 | Equipment is appropriate to the EPL/Zone requirements of the location X X
2 | Equipment group is correct X | X X | X X
3 quipment temperature class is correct (only for gas) n
4 |Equipment maximum surface temperature is correct t
5 |Pegree of protection (IP grade) of equipment is appropriate for the Level of XX | X[X|[X[X] X
Protection/group/conductivity
6 | [Equipment circuit identification is correct X X X
7 |[Equipment circuit identification is available XX | X | X[ X
8 |Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds XAX [ X | X[ X[ X]| X
are satisfactory
9 |[There is no damage or unauthorized modifications X X X
10 [[There is no evidence of unauthorized modifications XX XX
11 | Bolts, cable entry devices (direct and indirect) and Blanking Elements\are of
the correct type and are complete and tight
- physical check X | X X | X X
- visual check X X
12 |[Threaded covers on enclosures are of the correct type, are tight and secured
- physical check X[ X
- visual check X
13 |Point surfaces are clean and undamaged,and gaskets, if any, are satisfactory X
Aand positioned correctly
14 | [Condition of enclosure gaskets is satisfactory X X X
15 |[There is no evidence of ingress of water or dust in the enclosure in
paccordance with the IP rating
16 | Dimensions of flanged_joint gaps are: X
- within the limits.in accordance with manufacturer’s documentation or
- within maximumvalues permitted by relevant construction standard at time
of installation or
- within(maximum values permitted by site documentation
17 | Electrical connections are tight X
18 | |Unused terminals are tightened n
19 | Enclosed-break and hermetically sealed devices are undamaged n
20 | Encapsulated components are undamaged X n
21 | Flameproof components are undamaged X n
22 | Restricted breathing enclosure is satisfactory — ( type "nR" only) n
23 | Test port, if fitted, is functional- ( type "nR" only) n
24 | Breathing operation is satisfactory— ( type "nR" only) n
25 | Breathing and draining devices are satisfactory X | X X | X nin
EQUIPMENT SPECIFIC (LIGHTING)
26 | Fluorescent lamps are not indicating EOL effects X | X|[X|X
27 | HID lamps are not indicating EOL effects X[ XX
28 | Lamp type, rating, pin configuration and position are correct X X X
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Ex "d" | Ex "e" | Ex "n"
Check that: Ex"t/tD"

X = required for all types, n = type "n" only, t = type "t" and "tD" only Grade of inspection

bc|v|ib|c|v|D|C|V

EQUIPMENT SPECIFIC (MOTORS)

29 | Motor fans have sufficient clearance to the enclosure and/or covers, cooling
: . - XIX[X|X[X[X]|X]|X[X
systems are undamaged, motor foundations have no indentations or cracks.

30 | The ventilation airflow is not impeded XXX X[X[X]|X]|X]|X

x
x
x

31 | Insulation resistance (IR) of the motor windings is satisfactory

B |INSTALLATION - GENERAL

1 |[Type of cable is appropriate X X X
2 |[There is no obvious damage to cables X X
3 |[[Bealing of trunking, ducts, pipes, conduits and cables is satisfactory XX [ XAXDPX | X | X X
4 |[Stopping boxes and cable boxes are correctly filled X
5 ntegrity of conduit system and interface with mixed system maintained X X X
6 |[Earthing connections, including any supplementary earthing bonding
connections are satisfactory
- physical check (for example, connections are tight and conductors aré of ? X X
sufficient cross-section)
- visual check X | X XX X
7 |Fault loop impedance (TN systems) or earthing resistance (IT‘systems) is X X X
satisfactory
8 |JAutomatic electrical protective devices are set correctly\(auto-reset not X X X

possible)

9 |JAutomatic electrical protective devices operate within permitted limits

10 | Specific Conditions of Use (if applicable) are complied with

11 |[Cables not in use are correctly terminated

X | X | X[ X

12 | Obstructions adjacent to flameproof flanged joints are in accordance with
EC 60079-14

x
x
x
x
x

13 | Variable voltage/frequency installation complies with documentation

NSTALLATION - HEATING'SYSTEMS

14 |[Temperature sensors function according to manufacturer’'s documents X X t
15 | Bafety cut off devices-function according to manufacturer’s documents X X t
16 |[The setting of the.safety cut off is sealed X | X X | X

17 | Reset of a-hgating system safety cut off possible with tool only X X

18 | JAuto-reset is not possible X | X X | X

19 | Resetof a safety cut off under fault conditions is prevented X X

20 dletly CUt Ol inuepenuem ITOTTT COMMIror systelr A A

21 | Level switch is installed and correctly set, if required X X

22 | Flow switch is installed and correctly set, if required X X

INSTALLATION - MOTORS
23 | Motor protection devices operate within the permitted 7 or 7, time limits. X

C | ENVIRONMENT

1 | Equipment is adequately protected against corrosion, weather, vibration and XX [X[X|X[X|X[X][X
other adverse factors

2 | No undue accumulation of dust and dirt X|X|X|X[X[X[X[|X]|X

3 | Electrical insulation is clean and dry X X

(D = detailed, C = close, V = visual)
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Table 2 — Inspection schedule for Ex "i" installations

Check that: ir?sr::cet;:;fn
X = required D c v
A | EQUIPMENT
1 Circuit and/or equipment documentation is appropriate to the EPL/Zone X X X
2 | Equipment installed is that specified in the documentation X X
3 | Circuit and/or equipment category and group correct X X
4 | IP rating of equipment is appropriate to the Group Il material present X X
5 ||Equipment temperature class is correct X X
6 ||JAmbient temperature range of the apparatus is correct for the installation X X
7 ||Service temperature range of the apparatus is correct for the installation X X
8 ||Installation is clearly labelled X X
9 ||Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds are X
satisfactory
10 [|Cable Glands and Blanking Elements are the correct type, complete and tight
— physical check X X
— visual check X
11 [|There is no damage or unauthorized modifications X
12 ||[There is no evidence of unauthorized modifications X X

13 ||Diode safety barriers, galvanic isolators, relays and other energy limiting devices are of the | X X X
approved type, installed in accordance with the certification requirements and securely
earthed where required

14 (|Condition of enclosure gaskets is satisfactory X
15 ||Electrical connections are tight X
16 ||Printed circuit boards are clean and undamaged X
17 ||The maximum voltage U, of the associated apparatus is not exceeded X X
B |[INSTALLATION
1 ||Cables are installed in accordance withthe documentation X
2 ||Cable screens are earthed in accordance with the documentation X
3 |[There is no obvious damage ta ¢ables X X X
4 ||Sealing of trunking, ducts, pipes, conduits and cables is satisfactory X X X
5 ||Point-to-point connections are all correct (initial inspection only) X
6 ||Earth continuity is satisfactory (for example, connections are tight, conductors are of X
sufficient cross-section) for non-galvanically isolated circuits
Earth connectiohs-maintain the integrity of the Type of Protection X
Intrinsically¢safe circuit earthing is satisfactory X
Insulatioguresistance is satisfactory X
10 |[Sepdration is maintained between intrinsically safe and non-intrinsically safe circuits in X
common distribution boxes or relay cubicles
11 |'Short=circuit-protectiomof-thepowersuppiy-tsimaccordance-withrthredocumentation %
12 | Specific Conditions of Use (if applicable) are complied with X
13 | Cables not in use are correctly terminated X

C | ENVIRONMENT

1 Equipment is adequately protected against corrosion, weather, vibration and other adverse X X X
factors

2 No undue external accumulation of dust and dirt X X X

(D = detailed, C = close, V = visual)
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Table 3 — Inspection schedule for Ex "p" and "pD" installations

Check that:

X = required

Grade of
inspection

D

Cc

Vv

EQUIPMENT

Equipment is appropriate to the EPL/Zone requirements of the location

Equipment group is correct

Equipment temperature class or surface temperature is correct

Equipment circuit identification is correct

Equipment circuit identification is available

Enclosure, glasses and glass-to-metal sealing gaskets and compounds are satisfactory

There is no damage or unauthorized modifications

XX | X[ X|X]|X

There is no evidence of unauthorized modifications

Lamp type, rating, and position are correct

wmlo|lo|~N|lo|a|sa|lw|N

INSTALLATION

-

Type of cable is appropriate

N

There is no obvious damage to cables

Earthing connections, including any supplementary earthing bonding*connections, are
satisfactory

— physical check for example, connections are tight and conductors are of sufficient
cross-section

— visual check

Fault loop impedance (TN systems) or earthing resistance (IT systems) is satisfactory

Automatic electrical protective devices operaté within permitted limits

Automatic electrical protective devices are.set correctly

Protective gas inlet temperature is below maximum specified

Ducts, pipes and enclosures are imgood condition

O |l | N[l | pd

Protective gas is substantially free from contaminants

Protective gas pressure and/or flow is adequate

11

Pressure and/or flowsindicators, alarms and interlocks function correctly

12

Conditions of spark-and particle barriers of ducts for exhausting the gas in hazardous
area are satisfactory

XXX [X[X]|X|X|[X]|X

13

Specific Conditions of Use (if applicable) are complied with

x

ENVIRONMENT

Equipment is adequately protected against corrosion, weather, vibration, and other
adverse factors

2

No undue accumulation of dust and dirt

(D = detailed, C = close, V = visual)
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Table 4 — Inspection schedule for Ex "o" installations

Check that: Grade of
inspection
X = required P
D Cc Vv
A EQUIPMENT
1 Equipment is appropriate to the EPL/Zone requirements of the location X X X
2 Equipment group is correct X
3 Equipment temperature class is correct X X
4 Equipment circuit identification is correct X
5 Equipment circuit identification is available X X X
6 Enclosure, glass parts and glass-to-metal sealing gaskets and/or compounds are X X X
satisfactory
7 There are no unauthorized modifications X
8 There are no visible unauthorized modifications X X
9 Bolts, cable entry devices (indirect) and Blanking Elements are of the correct/type and
are complete and tight
— physical check X X
— visual check X
10 Electrical connections are tight X
11 Condition of enclosure gaskets is satisfactory
12 Breathing and draining devices are satisfactory. The manufacturer’s schedule for X
maintenance
requirements for the drying agent are documented to.have been followed
13 Sealed enclosure pressure-relief devices are satisfactory X
14 Enclosures marked Permanently Sealed have no visible evidence that the enclosure X X X
has been opened
15 maximum/minimum criteria of the protective liquid
a) level of the protective liquid shall be at or below the maximum and above the X
minimum permitted level;
b) the maximum working-angle to the horizontal of the equipment shall be satisfactory X X X
16 Enclosures intended to be opened
The level of the pretective liquid is correct. X
17 When a dipstick is provided, the dipstick is secured in its measurement position and its X X
seal is satisfactory
18 remote-indicating protective liquid level indicating device operation is satisfactory X X X
19 switehing device schedule for cleaning/filtering/replacement of the protective liquid X X X
fallowing a given number of normal switching operations or interruption of fault currents
is documented
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Check that: Grade of
X = required inspection
D (o Vv

B INSTALLATION - GENERAL
1 Type of cable is appropriate X
2 There is no obvious damage to cables X X
3 Sealing of trunking, ducts, pipes, conduits, and Cable Glands is satisfactory X
4 Stopping boxes, cable boxes and Cable Glands are correctly filled X
5 Integrity of conduit system and interface with mixed system maintained X
6 Earthing connections, including any supplementary earthing bonding connections are

satisfactory

— physical check (for example connections are tight and conductors are of sufficient X

cross-section)

— visual check X X
7 Fault loop impedance (TN systems) or earthing resistance (IT systems) is satisfactory X
8 Automatic electrical protective devices are set correctly (auto-reset not possible) X
9 Automatic electrical protective devices operate within permitted limits X
10 Specific Conditions of Use (if applicable) are complied with X
11 Cables not in use are correctly terminated X
12 Variable voltage/frequency installation complies with documentation X X

INSTALLATION - HEATING SYSTEMS

13 Temperature sensors function according to manufacturer’'s documents

14 Safety cut off devices function according to manufacturer’s documents

15 The setting of the safety cut off is sealed

16 Reset of a heating system safety cut off passible with tool only

17 Auto-reset is not possible

18 Reset of a safety cut off under fault)conditions is prevented

19 Safety cut off independent fromicontrol system

20 Level switch is installed andcorrectly set, if required

XXX |[X[X]|X]|X|X|[X
x

21 Flow switch is installed and correctly set, if required

Cc ENVIRONMENT

1 Equipment is adequately protected against corrosion, weather, vibration, and other X X X
adverse fattors

2 No undue*accumulation of dust and dirt X X X
Electrical insulation is clean and dry X

(D ¥ detailed, C = close, V = visual)
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Typical inspection procedure for periodic inspections

Figure A.1 shows a typical inspection procedure for periodic inspections.

NOTE See 4.4.
ACTION: DECISION:
Determi
NEW Type: initial prij;?;:;
PLANT Grade: detailed periodic interval

EXISTING

PLANT

!

Type: sample
Grade: visual

!

Madify/confirm

périodic interval

| !

Type: periodic
Grade: close

Type: sample
Grade: detailed

Increase
periodic
interval

!

Type: sample
Grade: visual

Can an increase in
the periodic inspection
interval be justified?

No

Is the periodic
interval already
three years?

| |

Type: periodic
Grade: close (IC)*
visual (not IC)*

Can an increase in
the periodic inspection

Type: sample

Grade: detailed

interval be justified?

!

Carry out safety audit to
recommend new periodic
interval

*IC Ignition capable in normal operation. i.e. where the internal components of the apparatus produce in normal

operation, arcs, sparks or surface temperature capable of causing ignition.

IEC

Figure A.1 — Typical inspection procedure for periodic inspections
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B.1

Annex B
(normative)

Knowledge, skills and competencies of Technical Persons
with Executive Function and Skilled Personnel

General

This annex specifies the knowledge, skills and competencies of Technical Persons with

Exeg¢utive Function and Skilled Personnel referred to in this document.

B.2| Knowledge and skills

B.2. Technical Persons with Executive Function

Technical Persons with Executive Function who are responsible for the processes involvg
nspection and maintenance of explosion protected equipment shall\possess, at least, all of
the following:

the i

a)
b)
c)
d)

e)

Such persons shall confine their invelvement to the management of Skilled Perso
conducting inspection and maintenance-duties and not engage themselves directly in the
withput ensuring their practical skills, at least meet the requirements given in B.2.2.

B.2.p Skilled Personnel (inspection and maintenance)

Skilled Personnel shallypossess, to the extent necessary to perform their tasks, all of
following:
a) ynderstanding_of the general principles of area classification or EPL and explo

b)
c)
d)
e)

f)

g)

h)

general understanding of relevant electrical engineering,
practical understanding of explosion protection principles*and techniques,
understanding and ability to read and assess engingering drawings,

vorking knowledge and understanding of relevant standards in explosion protec
articularly IEC 60079-10-1, IEC 60079-10-2,4EC 60079-14 and IEC 60079-19, and,

\
¢
bhasic knowledge of quality assurance, including the principles of auditing, documenta
traceability of measurement and instrumen? calibration.

protection,
understanding of the general principles of types of protection and marking,
understanding of those aspects of equipment design which affect the protection concej

din

tion,

tion,

nnel
vork

the

sion

Dt,

understanding of certification and relevant parts of this document,

understanding of the additional importance of permit to work systems and safe isolation in

relation to explosion protection,

familiarity with the particular techniques to be employed in the inspection and maintenance

of equipment referred to in this document,

comprehensive understanding of the selection and erection requirements of IEC 60079-14,

and,
general understanding of the repair and reclamation requirements of IEC 60079-19.
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tionally, for those involved in Continuous Supervision:

i) awareness of process and environmental implications on the deterioration of the specific
equipment in the installation, and

j) familiarity with the concept of continuous supervision together with reporting and analysis

f

B.3

B.3.

unctions.

Competencies

1 General

Conm

is inpolved. For example: it is possible for a person to be competent in the field of dnspec

and
mair
limit

B.3.

Technical Persons with Executive Function shall be able to demonstrate their competency

prov
to th

B.3.

Skilled Personnel shall be able to demonstrate théir)competency and provide evidenc

attai
prot

The
o

e
!

B.4| Assessment

The|competency of Technical Persons with Executive Function and Skilled Personnel sha
verified and attributed, at intervals not exceeding 5 years on the basis of sufficient evid
that|the person:

a) Rhas thenecessary skills required for the scope of work, and,
b) g¢an act competently across the specified range of activities; and,

maintenance of Ex "i" equipment only and not be fully competent in the inspection

ation shall be documented.

] Technical Persons with Executive Function

ide evidence of attaining the knowledge and skill requirements specified in B.2.1 rele
e Types of Protection and types of equipment involved.

3 Skilled Personnel

ning the knowledge and skill requirements_specified in B.2.2 relevant to the type
pction and/or types of equipment involved.

shall also be able to demonstrate their\competency with documentary evidence in th¢

se of documentation specified in 4¥%;

ractical skills necessary for.the inspection and maintenance of relevant concept
rotection.

petencies shall apply to each of the explosion protection techniques for which the“pefson

tion
and

tenance of Ex "d" switchgear or Ex "e" motors. In such cases, the specific,competéncy

and
vant

e of
s of

D

| be
nce

c) hasthe relevant knowledge and understanding underpinning the competency
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Annex C
(informative)

Fitness-for-purpose assessment

C.1 Background

Where no certificate of conformity is available (or the origin of a certificate cannot be verified),
a fitness-for-purpose assessment should be undertaken. Usually this will require a full audit and

decigions and statements that the equipment is fit for its purpose and safe to use Where tests
are required, they should be carried out by competent personnel using the necessary, calibrpted
testlequipment. The fitness-for-purpose assessment may not be allowed in somelcountrief, in
this case the relevant National Rules should be applied.

C.2| Need for a fitness-for-purpose assessment

In order to establish evidence enabling a risk assessment to demonstrate an equivalent level
of safety within an existing installation, the need for a fitness*for-purpose assessment rgport
may| be determined on the basis that insufficient information is available to comply |with
certilfication requirements of IEC 60079-14, or with the requirements of the installation stangard
applicable at the time of the original installation.

C.3| Approach

In preparing a fitness-for-purpose assessment it should be based on the assessment to
standards that are relative to the avoidang¢e of ignition sources for the equipment to be use¢d in
hazardous areas.

C.4| Ignition sources

Thelassessment of the equipment should take into account any likely ignition sources, whgther
they| be arcs, sparks or.hot surfaces, and take into account whether they are likely to occlr in
normal circumstances Jor only under fault or abnormal conditions. Attention is drawn tq the
posgibility of ignitionfrom high energy light sources (lasers), static electricity, friction heating,
ioniging radiation.etc., as well as the contact sparking and/or heating from electrical equipment.
Whgre requiréments for protective devices as a form of control are used, they should alsp be
inclyded inithe assessment.

C.5[ ~Contents of the fitness-for-purpose assessment

C.5.1 General

The following items are recommended for all fitness-for-purpose assessment reports before
they are considered for acceptance.

C.5.2 Scope of the assessment report

The assessment report clearly indicates the extent of work undertaken, incorporating a list of
those aspects included in the report and any considerations, which may reasonably have been
expected, that have been excluded.

Details of the explosion protection methods, Types of Protection and other characteristics are
stated together with details of each individual standard used for the assessment.
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C.5.3 Equipment and its application

The equipment, its application, function and location should be fully defined.

C.54 Description

The description will adequately define the equipment by type and model, including any special
variations or additions that establish the unique identity of the item being assessed. It should
include characteristics relating to appearance, materials etc., which may be by description
and/or photographs.

C.5.5 Function of the product including the location

The|purpose and use of the equipment, its location, environmental conditions and full/details of
the hazardous area parameters should be provided.

C.5.p Specification

The|manufacturer’s electrical performance specification for the equipment is required for the
assgssment. This is preferably appended to the report rather thansupplied separately, thus
ensyring a complete record is maintained for the equipment.

Any|hazardous area specification (or claim of suitability for.the hazardous area) made by the
manlufacturer should be included with the assessment if: provided. This is also prefernably
appe¢nded to the report rather than supplied separately,‘thus ensuring a complete recofd is
maintained for the equipment.

Drawings of the equipment that clearly identify the aspects of the equipment that affec{ the
assgssment are included in the report. These drawings may be provided by the manufacfurer
or by the assessor preparing the fitness-for-plirpose assessment report and can be in the form
of alsketch if necessary.

A mpterial schedule is to be included, where possible, identifying the materials used foi the
majger components relating to the*Type of Protection. Ideally the description will be suppgrted
by photographs.

C.5. Standards compliance

All assessments should be carried out according to IEC standards. The equipment is assessed
and/or tested to ensure that all requirements of the identified IEC standards have been met|and
secgndly that the“‘assessor has demonstrated and documented that compliance with| the
standards has\been achieved.

A referencg list of standards to which the item has been assessed and cross referenced wifl be
inclydedin the fitness-for-purpose assessment report.

Where a fithess-for-purpose assessment report is based on standards other than IEC, the report
should contain full justification and information of any applicable variation to that given in the
IEC standards relating to the installation and use of the product including any inspection,
maintenance, overhaul or repair variations. Every endeavour should be taken in obtaining full
manufacturer’s documentation according to IEC 60079-0 and this should be included with the
report.

Assessment and testing is conducted according to the standards identified as being applicable
to the equipment being assessed. Each relevant clause of the standard is considered and
reported in an assessment and test report which should form part of the fitness-for-purpose
assessment report.
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Each clause that has not been established as compliant is assigned a risk ranking by the
Assessor, using a risk assessment (for example, methodologies such as those outlined in
ISO 31000 or other recognized principles and procedures).

C.5.8 Documents

The documents provided by the manufacturer, or those developed by the assessor, used as
evidence for the assessment, are listed and appended to the fitness-for-purpose assessment.
As a minimum the documents should include the assessor’s assessment and test report,
manufacturer’s specifications supplemented by any additional information the assessor
provides to complete the specification, drawings and photographs, label information etc. Each
docyment should be verified as authentic by either the organization that has issued it or by the
assgssor.

C.5. Product sample

Care is to be taken that the equipment sample being evaluated is not damaged or altergd in
any way that would impair its explosion protection integrity in the act of assessing or testing. If
a tesgt is not conducted based on the possibility of causing damage, thisCinformation is inclyded
in thie test report. If multiple items of equipment of the same type are installed a single item may
be assessed and/or tested provided it can be established all such jtems are identical, otherfvise
an ipdividual assessment or part assessment should be undertaker.

C.5.10 Equipment label

The|assessor should provide full details of the identification in the form of a permanent lpbel
for gttachment to the equipment, to clearly identify that'the equipment has been assessed|and
a full report is included in the verification dossier, The information on this label should NOT
misrepresent the equipment as having a certificate of conformity or otherwise infer that it hjas a
certificate of conformity.

The|preferred method of marking is according to the requirements for marking in IEC 60079-0,
excgpt that the name or mark of the_certificate issuer and the certificate reference should
replaced with 'Fitness-for-purpose assessment report no. YY.xxxx".

The|assessor may also add-an-X to the report number and label if Specific Conditions of|Use
apply to the equipment. Fulkdetails of any such conditions should be included in the reporf.

Typical label ABC limited TYPE 5 CD

Assessed as: Ex de IIB T3

‘Other relevant identifiers’

Fitness-for-purpose assessment Report No. 07.0000X

C.5 +H1—TFrainingofpersennel

Any equipment specific requirements for training of personnel working with this equipment are
included in the fitness-for-purpose assessment report. These requirements take into account
the safe use of the equipment including requirements for installation, inspection, and
maintenance including spare parts, overhaul and repair.
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C.5.12 Elements of the report

In addition to the items above, each fitness-for-purpose assessment report should include all
of the following:

a)

b)

e)

C.5.13 Assessor requirements

All
explpsion-protected equipment.

C.5.14 Typical assessment'and test report

Executive summary

A summary, normally given at the beginning of the report, providing an overview of the
complete assessment and also providing guidance on whether a full review of the fitness-
for-purpose assessment is warranted.

Restriction of application

statement highlighiing any restrictions regarding the application or other aspects |that
ould not normally be evident in the selection process.

itness-for-purpose assessment

formal fitness-for-purpose assessment statement by the Assessor, stating the assigned
vel of risk and detailing any special requirements that might be observed)

onclusion

clear summary of the level of conformity established by the assessment and whether or
ot it is sufficient to be used to apply a risk assessment approach.for the acceptance of the
quipment for use.

uthorization of report

statement by the Assessor to indicate they have assessed and/or tested the equipment
nd obtained the necessary documentation, and that they have personally undertaken the
view.

ssessment and test report

abulated results of the clause-by-clause\Jassessment and testing according to| the
ppropriate standards should be appended;to the fitness-for-purpose assessment repaort.

ssessors should have demonstrated competency to assess the fithess-for-purposge of

Table C.1 shows an example of a typical assessment and test report that details the results for
each clause of the standards used for equipment to comply with the explosive atmosphere
reqyirements for Ex_db [IB T4 Gb IP54 against IEC 60079-0, Explosive atmospheres — Pdrt 0:
Equlpment — Geheral requirements and |IEC 60079-1, Explosive atmospheres — Paft 1:

Equlpment protection by flameproof enclosures "d".

Table C(1 shows an example of a typical assessment and test report against IEC 60079-0
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Table C.1 — Example of a typical assessment and test report

IEC 60079.0:2012

Clause | Assessed/tested Result Comments/action required
4.1 Assessed Complied | Group | does not apply
4.2 Assessed Complied | Group IIB assigned
4.3 N/A Does not apply to this equipment
5.1.1 Assessed Complied | Ambient Temperature -20 °C to +50 °C applies
5.3.2.2 | Tested Complied | Temperature measured and corrected for ambient temperature = 92 °C
Temperature Class assigned T5
26.#.2 | Substitute test Not The test equipment specified in the standard for the impact{est'wa
verified not available.
An alternate similar test was conducted by using a ball"peen hammer
of 2 kg and swinging through an arc of 0.5 m to simulate an
approximate impact of 7 joules.
The equipment was subject to this test at 4 different locations seledted
as ‘worst case’ and at the conclusion was ©bserved not to have
suffered any damage that would indicatelthe' explosion protection of IP
characteristics would be impaired.
268 Not tested Not The thermal endurance to heat is hot reasonably able to be conducjed.
verified As this test is designed to determine the ageing properties of non-
metallic materials and this equipment is manufactured from cast
aluminium it is not essentialtorconduct the test. For non-metallic pgrts
such as the gasket there’will'need to be an increased frequency cy¢le

to monitor any deteriofation.
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Annex D
(informative)

Example of motor checks

Motor runs smoothly and makes no abnormal noises.

LHubricant level and condition of sleeve bearings are satisfactory.
Hubrication of the bearings or oil flow to bearing housings is satisfactory.
'he permissible bearing temperatures are not exceeded.

:
fFor sleeve bearing, check insulation of the NDE bearing and the sphérical surfaces o
geat of the bearing shell on the frame is satisfactory.

FProtective and control equipment is installed and operational.
All covers are in place and properly secured.

Inspection of stator winding, rotor winding, core, brushless exciter, brushless and collg
nings (for machines supplied with this equipment) isssatisfactory.

All motor bolts are re-tightened to the correct torque following cleaning or repainting.
Condensate drain holes are free from corrosion:

There are no signs of heat dissipation by external devices (for example hot pumps).
Bearings noise and vibration levels are satisfactory.

Checks on the condition of the bearing insulation and bearing’s inner and outer race flu
for motors fed by frequency converter) are satisfactory.

The earth connection for converter fed motors terminal box is satisfactory.

Record measurements of monitoring devices, such as bearing, winding and frame vibra
nd temperatures.

Fat

\ir, oil and water filters for any heating, cooling and lubrication systems are clean.

e i .,

ave been cleaned.

The documents provided by the motor manufacturer can detail requirements for regular checks.
The following examples are given to supplement any manufacturer’s requirements to avoid
motor faults becoming a source of ignition.

the

ctor

ting

tion

[ubes of air/air(onair/water heat exchanger of motor cooling or lubricating auxiliary sysfems


https://iecnorm.com/api/?name=55a666a37a51ddbaed7cd6715b0963d7

IEC

60079-17:2023 © IEC 2023 - 45—

Annex E
(informative)

Adverse service conditions

Where equipment is exposed to adverse service conditions, additional periodic checks or
maintenance should be conducted in order to maintain the effectiveness of explosion protection
under such conditions.

The

o |
h

O 0) T

following should be considered:

lore frequent inspections should be made to ensure proper operation of itemsisuc
eaters, bearing lubrication and machine serviceability.

nd inspections should not be performed at low temperatures to prevent damage to
eals or other parts.

he torque of fasteners, and the sealing they create, should be checkéed.

lanufacturers' instructions should include the requirements for maintenance, use of sp
pols, lubricants and spare parts.

[he temperature of oil-cooled bearings before start/ . up’ should be maintained
ecommended by the manufacturer.

Corrosion prevention of the equipment should beyehecked.
bealing ring should be checked.
Noisture entry or condensation should bechecked.

N as

Because many sealing materials become harder at temperatures below -20 °€, /maintengance

the

bcial

as

Periodic checks of insulation systems could be required-(using a high-resistance ohmmeiter).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

Partie 17: Inspection et maintenance des installations électriques

AVANT-PRQPQS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation‘comp

voriser la coopération internationale pour toutes les questions de normalisation dans le§)domaing
blectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Norme's|ifternation
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au~public (PAS) ¢
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des, comités d’étudeg
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organiss

D =g

travaux. L’'IEC collabore étroitement avec I'Organisation Internationale de Nofmalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

(]

bs décisions ou accords officiels de I'lEC concernant les questions techniques'représentent, dans la mesul
bssible, un accord international sur les sujets étudiés, étant donné que les"Comités nationaux de I'lEC intérg
nt représentés dans chaque comité d’études.

bs Publications de 'IEC se présentent sous la forme de recomrhandations internationales et sont ag
mme telles par les Comités nationaux de I'l[EC. Tous les efforts raisonnables sont entrepris afin que
assure de I’exactitude du contenu technique de ses publications; 'lEC ne peut pas étre tenue responsab
bventuelle mauvaise utilisation ou interprétation qui en est fajte par un quelconque utilisateur final.

0 or- uOovTIr

ans le but d’encourager 'uniformité internationale, les:Comités nationaux de I'lEC s’engagent, dans to

230

régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalg
dgionales correspondantes doivent étre indiquées.entermes clairs dans ces dernieres.

| el

fdurnissent des services d’évaluation de conformité et, dans certains secteurs, accédent aux marqug
nformité de I'lEC. L’IEC n’est responsabled’aucun des services effectués par les organismes de certifig
indépendants.

(]

—

bus les utilisateurs doivent s’assurer'gu’ils sont en possession de la derniére édition de cette publication.

Licune responsabilité ne doit étre\imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de
bur tout préjudice causé en cdas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce soit, directe'ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép4
bcoulant de la publication’ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit qui lui estiaccordé.

— 0Q3T< >

attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicg
dférencées est abligatoire pour une application correcte de la présente publication.

-

IEC attireI'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation
de plusielrs brevets. L’IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité dd

btification qu’un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y

osée

e I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC a pour objet de

s de
ales,
t des
, aux
tions

internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC; participent égalemenft aux

des

re du
ssés

éées
I'EC

le de

te la

esure possible, a appliquer de fagon transparente les Rublications de I'l[EC dans leurs publications natiopales

S ou

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng@lants

s de
ation

hires,
'IEC,
elque
nses
'IEC,

tions

d’un
tout

oit de propriété revendiqué a cet égard. A la date de publication du présent document, I'lEC n’avait pas| recu

b lieu
Entes

Q35 Q0

avertir les responsables de la mise en application du présent document que des informations plus réc

sont susceptibles de figurer dans la base de données de brevets, disponible a 'adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60079-17 a éte etablie par le sous-comité 31J: Classification des emplacements
dangereux et exigences d’installation, du comité d’études 31 de I'lEC: Equipements pour
atmospheéres explosives. Il s’agit d'une Norme internationale.

Cette sixieme édition annule et remplace la cinquiéme édition parue en 2013. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I’édition

précédente:
Type
Modifications Modification
Modifications Paragraphe . . Extension | s techniques
rédactionnelle .
s majeures
Simplification de la description des atmosphéres 1 X
explosives de gaz et de poussiéeres dans le
domaine d’application et utilisation de ces
termes—dans-lensemble du document
Clarffication de I'exclusion des salles ventilées 1 X
dang le domaine d’application
Alighement des termes et définitions de 3 X
maiftenance en 3.7 et 3.8 sur I'lEV et la série
IEC|60079
Ajodt du nouveau paragraphe 4.4.1.2. 4 X
Documentation du fabricant pour les
réféfences croisées dans le texte sans répétition
AjoJt de recommandations supplémentaires 4.41.1. X
dang la Note 4 concernant les facteurs
confribuant a la détérioration des appareils Ex
Clarffication de la modification de la terminologie 4.11 X
utiligée précédemment Conditions particuliéres
d’utflisation en toute sécurité a la terminologie
actuelle Conditions particuliéres d’utilisation
Ajoyt d’exigences supplémentaires concernant le 5.7 C1
mode de protection "o"
Ajoyt d’'une clarification concernant I'utilisation 6 X
des [tableaux d’inspection
Modifications rédactionnelles mineures et Tableaux 1 a X
corrpction des Tableaux 1 a 4, mais sans 4
modification de la numérotation ou du contenu
des [articles
Modjification de la référence dans la présente Annexe B C2
norme pour aligner tous les types diispections
sur les termes relatifs a la surveiltance continue,
c’esf-a-dire personnes qualifiées“et personne
ave¢ qualification technique tayant une fonction
d’encadrement
Un g¢xemple de rapport d/évaluation et d’essai Annexe C X
typg est fourni en C%5.14.
Ajoyt de nouveaux-€léments dans la Bibliographie X
Bibljographie
NOTE ,lles modifications techniques mentionnées incluent I'importance des modifications techniques apporfées
dang la~version révisée de la norme IEC, mais il ne s’agit pas d’'une liste exhaustive de toutes les modificatjons
apportées 3 la version précédente

Explications:

A Définitions

Modifications mineures ou rédactionnelles:

— Clarification;

— réduction des exigences techniques;
— modification technique mineure;

— corrections rédactionnelles.
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Ces modifications portent sur les exigences et sont de nature rédactionnelle ou technique
mineure. Elles comprennent des modifications de formulation destinées a clarifier les exigences
techniques sans apporter de modification technique ni réduire le niveau actuel de I’exigence.

Extension:
— ajout d’options techniques.

Ces modifications ajoutent de nouvelles exigences techniques ou modifient les exigences
techniques existantes, de fagcon a fournir de nouvelles options, mais sans augmenter les
niveaux d’exigences de la norme précédente.

Modifications techniques majeures:

— 3jout d’exigences techniques;

— 3gugmentation des exigences techniques.

Ces|modifications sont apportées aux exigences techniques (ajout, augmentation du niveau ou
suppression) de telle maniére qu’une révision ou une réparation de produit conforme a I’édjtion
prégédente ne pourra pas toujours satisfaire aux exigences indiquées\dans la derniére édition.
Des|informations supplémentaires relatives a ces modifications-sont données a I'Article B)
ci-dg¢ssous.

NOTE Ces modifications représentent les connaissances technolaegiques actuelles. Toutefois, elles |n’ont
normplement aucune influence sur les appareils déja présents sur le marché.

B Informations sur I’origine des "modifications-techniques majeures™

C1 | Le paragraphe 5.7 et le Tableau 4 ont étéyinsérés sur la base du texte soumis par la
MT 60079-6 Atmosphéres explosives — Partie 6: Protection du matériel par immeirsion
dans le liquide "o".

C2 | La référence précédente a lal‘personne responsable dans I'’Annexe B reflete
généralement les rboles et les’ responsabilités d'une personne plutét que| les
connaissances techniques, les aptitudes et les compétences exigées pour gérer I'acfivité
d’inspection et de maintenance périodiques de I'appareil Ex. Le terme utilisé dang les
articles relatifs a la surveillance continue, a savoir Personne avec qualification technjque
ayant une fonction d’éncadrement. est plus clair et harmonise les articles du document.

Le tg¢xte de cette Norme'internationale est issu des documents suivants:

Projet Rapport de vote
31J/345/FDIS 31J/351/RVD

Le rapport’de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
aboyitia’son approbation. F/

La langue employée pour I’élaboration de cette Norme internationale est I’'anglais.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

La présente Norme internationale est destinée a étre utilisée conjointement avec I'lEC 60364-6.

Une liste de toutes les parties de la série IEC 60079, publiées sous le titre général Atmosphéres
explosives, se trouve sur le site web de I'l[EC.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site Web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera:

e reconduit,

e supprime, ou

e révisé.
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INTRODUCTION

Les installations électriques dans les emplacements dangereux possédent des caractéristiques
spécialement congues pour étre aptes au fonctionnement dans de telles atmosphéres. Il est
essentiel, pour des raisons de sécurité dans ces emplacements, que lintégrité de ces
caractéristiques soit maintenue tout au long de la vie de telles installations. Le présent
document fournit les informations détaillées pour une inspection initiale et par la suite:

a) soit des inspections périodiques réguliéres;

b) soit une surveillance continue

par un personnel qualifié.

Si ngcessaire, la maintenance peut également étre nécessaire.

Le fpnctionnement correct des installations dans les emplacements dangereux.n€ signifie| pas
que |l'intégrité des caractéristiques spéciales auxquelles il est fait référence ci-dessus| est
présiervée et le présent document n’est pas a interpréter en ce sens.
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ATMOSPHERES EXPLOSIVES -

Partie 17: Inspection et maintenance des installations électriques

1 Domaine d’application

La

dire

023

ésente partie de 'lEC 60079 s’annligue aux-utilisateurs et couvre uniquementles facteurs
Lol rr h |

ctement liés a I'inspection et a la maintenance des installations électriques spécialement

congues pour les emplacements dangereux, ou le danger provient des atmosphéres explosives.

Elle [ne comprend pas:

e Ips autres exigences fondamentales relatives a l'installation et a I'inspection pour les
installations électriques;

e |p vérification des appareils électriques;

e |p protection ou la ventilation des salles;

o |ps systéemes de détection de gaz;

o Ibs réparations, les révisions et la remise en état des appareils protégés contre I'expldsion
voir IEC 60079-19).

Bien que le présent document n’inclue pas l'inspectionvdes dispositifs de sécurité tels que ¢eux

utiligés dans les salles ventilées (voir IEC 60079-13), il inclut les exigences relativgs a

I'inspection et a la maintenance de chacun des& élements des appareils qui font partie de|ces

systemes, par exemple les moteurs ou les capteurs.

Le présent document constitue un complement pour les exigences relatives aux inspections et

aux |essais de I'lEC 60364-6 effectués dans des emplacements non dangereux. Le présent

docl

dans

e g
e

e g

2

Les

ment est destiné a étre appligué s’il existe un risque d0 a la présence potentielle de
des conditions atmosphériques normales. Il ne s’applique pas:

ux parties souterraines des mines;
ux poussiéres dlexplosifs;

ux substances pyrophoriques.
Références normatives

documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou p

gaz

explpsifs, de mélanges de poussiéres dans l'air ou de couches de poussiéres combustibles

artie

de |

E—contand deco ovicaoncoc A nrAcaoant dociimaant DAy loc rAfAranoac datdoc o

ule

tH vvllLvllu, TTo ul\lyulluvu T pPTC ot aoTOTTTeT T T 1 OHH—eS—fFetrefreRees ToatCc To; O

I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s’applique (y compris les éventuels amendements).

IEC

60079-0, Atmosphéres explosives — Partie 0: Matériel — Exigences générales

IEC 60079-10-1, Atmosphéres explosives — Partie 10-1: Classification des emplacements —
Atmospheéres explosives gazeuses

IEC 60079-10-2, Atmosphéres explosives — Partie 10-2: Classification des emplacements —
Atmospheéres explosives poussiéreuses

IEC 60079-14, Atmosphéeres explosives — Partie 14: Conception, sélection et construction des
installations électriques
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IEC 60079-15, Atmospheres explosives — Partie 15: Protection du matériel par mode de
protection "n"

IEC 60079-19, Atmospheres explosives — Partie 19: Réparation, révision et remise en état de
I'appareil

IEC 60364-6, Installations électriques a basse tension — Partie 6: Vérification

3 Termes et définitions

Pouf les besoins du présent document, les termes et les définitions de I'lEC 60079-0, ainsilque
les guivants, s’appliquent.

NOTE Des définitions supplémentaires applicables aux atmosphéres explosives se trouvent dans |IlEC 60050-426.

L'ISP et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I’adresse http://www.electropediaorg/

e |SO Online browsing platform: disponible a I'adresse http://ww.iso.org/obp

3.1
inspection de prés
inspection qui comporte les aspects couverts par unednspection visuelle et, de plus, détecte
les géfauts tels que des boulons desserrés, qui ng peuvent étre mis en évidence que| par
I'utillsation d’'un matériel d’acces, par exemple des _échelles (si cela est nécessaire) et des olutils

Note |1 a l'article: L’inspection de prés n’exige normalement pas d’ouvrir I’enveloppe ni de mettre I'appareil| hors
tensipn.

3.2
suryeillance continue
présence, inspection, service, maintenance et maintenance fréquents des installafions
élecfriques par un personnel. qualifié¢ ayant une bonne expérience de cette installgtion
particuliere et de son environnement afin de maintenir dans un état satisfaisant les dispositifs
de protection contre I'explosioh de cette installation

3.3

inspection détaillée
inspection qui comporte les aspects couverts par une inspection de prés et qui, de plus, détecte
les défauts, telsque des connexions desserrées, qui ne sont détectables qu’aprés ouverture

emplacement dans lequel une atmosphére explosive gazeuse est présente ou dont il peut étre
prévu qu’elle est présente, en quantités suffisantes pour exiger des précautions particuliéres
pour la construction, l'installation et l'utilisation d’appareils

Note 1 a l'article: L’IEC 60079-10-1, Atmospheres explosives — Partie 10-1: Classification des emplacements —
Atmospheres explosives gazeuses, fournit une classification des emplacements dangereux qui contiennent des
atmosphéres explosives gazeuses (voir IEC 60050-426:2020, 426-03-03, 426-03-04 et 426-03-05).

Note 2 a l'article: L’IEC 60079-10-2, Atmospheres explosives — Partie 10-2: Classification des emplacements —
Atmospheres explosives poussiéreuses, fournit une classification des emplacements dangereux qui contiennent des
atmosphéres explosives poussiéreuses (voir IEC 60050-426:2020, 426-03-23, 426-03-24 et 426-03-25).

3.5
inspection initiale
inspection de tous les appareils, systémes et installations électriques avant leur mise en service
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3.6

inspection

<pour atmosphéres explosives> action comportant un examen minutieux d’'un élément de
I'installation exécuté soit sans démontage, soit, en plus, avec le démontage partiel exigé,
complété par des moyens tels que des mesures, afin d’aboutir a une conclusion digne de
confiance sur I'état de cet élément

3.7

maintenance sous tension

opérations de maintenance effectuées lorsque I'appareil associé, l'appareil a sécurité
intrinséque et les circuits sont sous tension

[SOURCE: IEC 60050-426: 2020, 426-11-51]

3.8
maintenance
<polr atmosphéres explosives> combinaison d’actions de routine prises, pour préserver la
condlition de bon fonctionnement de I'appareil installé

3.9
emplacement non dangereux
empllacement dans lequel une atmosphére explosive n’est pas(prévisible en quantité telle|que
des | précautions spéciales sont exigées pour la construcCtion, l'installation et I'utilisgtion
d’apjpareils

3.10
inspection périodique
inspection de tous les appareils, systémes et installations électriques effectuée de facon
systématique

3.1

inspection par sondage
inspgection portant sur une fraction représentative des appareils, systémes et installafions
électriques

3.12
pergonnel qualifié
personnes qui satisfontia 'des exigences spécifiques relatives a la qualification du personnel

Note |1 a l'article: Les eXigences spécifiques relatives a la qualification du personnel en ce qui concerne l'installation
et la maintenance-sont spécifiées a I’Annexe B.

VAR, Sapmvaean P10 Ot a™ o av-ee1€ ‘:‘;'
locales et avec l'installation, et a laquelle ont été confiées la responsabilité générale et la
maitrise des systémes d’inspection pour les appareils électriques dans les emplacements
dangereux

3.14

inspection visuelle

inspection qui permet de détecter, sans I'utilisation d’'un matériel d’accés ou d’outils, les défauts
visibles a I'’ceil nu, tels que des boulons manquants
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4 Exigences générales

4.1 Documentation

En vue de linspection et de la maintenance, les documents ci-aprés, mis a jour (y compris
toutes modifications d’enregistrement) doivent étre disponibles:

a) classification de zone dangereuse et, si inclus, niveau de protection de I'appareil (EPL —
Equipment Protection Level) exigé pour chaque emplacement (voir IEC 60079-10-1 et
IEC 60079-10-2);

b) our les gaz. nvignnr\ne pOLL le groupe d’nppnrnilc (IIA, UB ou IIF‘) et la classe de

température;

c) pour les poussiéres: exigences pour le groupe d’appareils (IlIA, 1lIB ou HICY 4t la
température de surface maximale;

d) gqaractéristiques des appareils, par exemple plage de températures ambiantés, modé¢ de
protection, degré IP, résistance a la corrosion;

e) ¢nregistrements suffisants pour permettre a I'appareil Ex d’étre maintenu en conformité
gvec son mode de protection (voir IEC 60079-14) (par exemple liste’ et emplacement|des
gdppareils, pieces de rechange, certificats, informations techniques); et

f) gopies des enregistrements des inspections précédentes, .y ‘eompris l'inspection iniffale,

¢omme indiqué en détail dans I'lEC 60079-14.

D’agtres exigences de documentation peuvent s’avérercnécessaires et sont fournies dans
I'EQ 60079-14 et 'IEC 60079-19.

4.2 | Compétence du personnel

L’ingpection et la maintenance des installations,couvertes par le présent document doivent|étre
effe¢tuées uniquement par un personnel ‘qualifié. Les connaissances, qualifications et
compétences des personnes avec qualification technique ayant une fonction d’encadrement et
des jpersonnes qualifiées sont données@a I’Annexe B.

L’ensemble du personnel doit suivre réguliéerement une instruction ou une formation contjnue
appfopriée, toutes les preuvés étant documentées et disponibles pour étre examinées
réguliéerement.

4.3 | Systémes intégreés

Les |systémes intégrés qui assurent une protection par rapport a l'installation dans| les
empllacements-dangereux, par exemple la ventilation ou la pressurisation des salles ou enfore
les $ystemes~de détection de gaz, doivent faire I'objet d’inspection et de maintenance pour
s’aspurer dun fonctionnement correct conformément aux exigences des normes applicablés.

NOTE “\L€s exigences relatives aux salles sous pression et ventilées sont données dans I'lEC 60079-13.

4.4 Inspections
4.4.1 Généralités
4411 Principes de base

Il convient que le programme d’inspection soit suffisant pour confirmer que les appareils sont
toujours aptes pour une utilisation dans des emplacements dangereux.

Avant la mise en service d’'une nouvelle installation ou de nouveaux appareils, il doit étre
procédé a une inspection initiale. L’IEC 60079-14 fournit les exigences relatives a I'inspection
initiale, ainsi que d’autres recommandations pour la mise en service de l'installation et les
procédures de démarrage.
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Pour s’assurer que les installations sont maintenues dans des conditions satisfaisantes
permettant de fonctionner en continu dans un emplacement dangereux, et lorsque la
maintenance nécessaire est effectuée, celles-ci doivent étre soumises:

a) soit a des inspections périodiques réguliéres par des personnes qui ont des compétences
conformes a 4.2 et a ’Annexe B;

b) soit a une surveillance continue par un personnel qualifié (voir 4.6).

NOTE 1 Dans le cas d’emplacements dangereux poussiéreux, le niveau de I’entretien courant peut avoir une
influence sur les exigences de maintenance et d’inspection.

Les # a 3 sta e orméme N rd
docyment. Cependant, pour les installations plus anciennes, les informations détaillées
relafives aux exigences applicables aux appareils et aux installations peuvent faireréférence
aux jnormes appliquées a la date d’installation.

NOTE 2 Les normes appliquées a la date d’installation peuvent ne pas avoir été des normes (EC:

Danp les cas ou 'appareil Ex est situé en dehors d’'un emplacement dangereux, par exemple
en raison de changements sur le site, il convient de le soumettre)a une maintenance
conformément a son mode de protection.

A la|suite de tout réglage, maintenance, réparation, révision, (modification ou remplacenjent,
les pppareils ou parties concernées des appareils considérés doivent faire I'objet dfune
inspgection détaillée.

L’ingpection doit étre suffisamment indépendante des_demandes immédiates de maintenance

ou ¢’autres activités afin de ne pas étre influencée dans son aptitude a présenter|des
conglusions fiables.

NOTE 3 Le présent document n’exige pas que lexpersonnel d’inspection fasse partie d’'un organisme extérieur
indégendant.

Si, @ un moment donné, la classification de I'emplacement ou les exigences du niveal de
protection de I'appareil sont modifiées ou si un appareil est déplacé d’'un emplacement a un
autre, une vérification doit étre ‘effectuée pour s’assurer que le mode de protection, le groupe,
la tgmpérature de surface maximale pour la poussiere, y compris toute considération suf les
coughes de poussiéres, et la/classe de température pour les gaz, le cas échéant, sont aptes
aux conditions modifiées,

Si I'|nstallation ou (I'appareil est démonté pendant l'inspection, des précautions doivent |étre
pris¢s lors du remontage pour s’assurer que l'intégrité du mode de protection n’est|pas
comT)romise.

EXEMRIE/2 Remise en place correcte des joints.

EXE:FPLE 1 \Elimination de toute poussiére résiduelle.

NOTE 4 Les facteurs ayant une influence sur la détérioration de I'appareil ou de l'installation Ex peuvent inclure
'accumulation de poussiére, la pénétration d’eau, des températures ambiantes excessives, I'exposition a des
produits chimiques, la susceptibilité a la corrosion, des vibrations anormales ou une détérioration mécanique. Les
facteurs de service affectant 'appareil ou I'installation Ex peuvent inclure une maintenance inappropriée, un manque
de formation, d’expérience ou de compétences du personnel et les modifications ou ajustements non autorisés qui
en résultent ou une maintenance inappropriée, par exemple celle qui n’est pas conforme aux exigences du fabricant.

4.4.1.2 Documentation du fabricant

Les informations du fabricant peuvent comporter des exigences ou des recommandations
supplémentaires relatives a l'inspection et a la maintenance, par exemple types de graisses
qu’il convient d’utiliser, fréquence des inspections dans des conditions climatiques particulieres
ou couple qu’il convient d’appliquer aux fermetures.
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Les exigences ou les recommandations du fabricant prévalent sur le présent document en cas
de contradiction, par exemple concernant la fréquence d’essai.

4.41.3 Vérification d’appareil non marqué

En l'absence de marquages ou de plaques de certification sur I'appareil protégé contre
I’explosion ou s’ils sont illisibles, des méthodes alternatives peuvent étre utilisées pour
déterminer la tracabilité des détails de la certification de I'appareil spécifique. La méthode
utilisée peut inclure des étiquettes d’identification supplémentaires qui comportent les numéros
d’identification uniques, les numéros de série, les références aux bases de données
d’installation. etc. La méthode qui consiste a attacher ou fixer I'étiquetage ne doit pas réduire
I'intggrité de 'appareil.

L’'inyentaire et I'identification de la méthode d’étiquetage pour la gestion de I'apparéeil profége
contre I'explosion doivent permettre de suivre la réparation de I'appareil ou son remplacement
par lun appareil qui peut avoir des marquages et informations détaillées-'de” certification
différents de I’appareil d’origine.

4.41.4 Acceptation des appareils dans les anciennes installations

Pouf un appareil existant ne pouvant étre identifié comme étant certifié pour I'utilisation dans
un emplacement dangereux, il est nécessaire d’établir que I'appareil est apte a une utilisgtion
coninue. Afin de pouvoir faire fonctionner et entretenir correctement I'appareil, il est nécesgaire
de gdrocéder a une évaluation permettant de vérifier la spécification de I'appareil, déternjiner
son | aptitude a I'emploi dans I'emplacement considéré’et pouvoir définir les exigemces
appfopriées en matiére d’inspection et de maintenancée. Dans ce cas, il convient de suivfe la
progédure donnée dans I’Annexe C.

NOTE Cette évaluation est destinée a s’appliquer aux installations qui peuvent étre antérieures a toute exigence
appli¢able a I'usage de I'appareil électrique certifié dan§’des emplacements dangereux.

4.4.2 Niveaux d’inspection
4.4.2.1 Généralités

Les |niveaux d’inspection sontilvisuelle, de prés et détaillée. Le Tableau 1, le Tablegu 2,
le Tableau 3 et le Tableau 4 précisent les vérifications spécifiques pour ces trois nivgaux
d’ingpection applicables aux-€léments d’ordre général et particulier de I'appareil électriqug.

Les |inspections visuélles et de prés peuvent étre effectuées avec les appareils sous tengion.
Géngralement, les\inspections détaillées exigent que les appareils soient déconnectés|des
sources d’énergie.

Le piveauxd’inspection choisi pour I'appareil utilisant plusieurs modes de protegtion
(par|exemple un appareil Ex "d e") doit étre une combinaison des colonnes correspondahtes
des [lableau 1, Tableau 2, Tableau 3, et Tableau 4.

4.4.2.2 Utilisation des tableaux d’inspection

Les Tableau 1, Tableau 2, Tableau 3, et Tableau 4 d’inspection fournissent des vérifications
indicatives qu’il convient d’effectuer dans le cadre de toute inspection. Les tableaux ne sont
pas destinés a étre appliqués exactement comme ils sont présentés.

Pour les vérifications de I'inspection:
a) elles peuvent étre combinées si elles sont adaptées a la méthodologie finale
d’enregistrement des inspections;

b) elles peuvent étre supprimées si elles ne sont pas pertinentes pour le type d’appareils
inspecté;

c) il convient qu’elles soient ajoutées, suivant le cas.
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EXEMPLE Tout autre détail qui peut étre nécessaire pour confirmer la condition de service permanent ou la
conformité de I'installation en fonction de la nature du site pour les moteurs est couvert a ’Annexe D.

Des recommandations supplémentaires concernant les conditions de service défavorables sont
fournies a I’Annexe E.

4.4.3 Types d’inspections

Les types d’inspections comprennent:

a)

b)

c)

d)

Les
déterminer si des mesures supplémentaires sont nécessaires.

4.5

4.5. Personnel

Les inspections initiales exigées par I'lEC 60079-14.

3 3 g été
¢ffectuée par le fabricant. Toutefois, il est toujours nécessaire d’effectuer des vérificafions
pertinentes de l'inspection détaillée de la partie B, Installation, et C, Environnémeén{, du
Tableau 1, du Tableau 2, du Tableau 3 et du Tableau 4 pour s’assurer que l'installation est
gonforme aux exigences.

- P Ne OT requite peu A s—oaffo (Tee INe P N OT o2 e equiv aYal =~

BXEMPLE 1 Une inspection détaillée initiale des passages de flamme internes d’'un moteur antidéflagrant ou
des joints internes d’un moteur Ex t n’est pas exigée; il convient cependant d’inspectenensuite le couverdle de
lp boite a bornes qui a été retiré pour faciliter le raccordement du cablage sur site(dahs le cadre du procgssus
d’installation. Ces exigences sont traitées également dans I'lEC 60079-14.

BXEMPLE 2 Un assemblage d’appareils a fait I'objet d’'une inspection injtiale détaillée par le constructeur
d’assemblages, et une inspection visuelle est effectuée au point final de_I'installation pour vérifier qu’qucun
dommage ne s’est produit pendant le transport.

les inspections périodiques qui peuvent étre visuelles; de prés ou détaillées ou |une
g¢ombinaison de types conformément a 4.5.

les inspections par sondage qui peuvent étre.\visuelles, de prés ou détaillées ou|une
¢ombinaison de types.

I] convient de ne pas s’attendre a ce que lestinspections par sondage mettent en évidg¢nce
des défauts de nature aléatoire, par exeniple des connexions desserrées, mais il conyient
de les mettre en ceuvre pour surveiller les effets des conditions d’environnement, |des
ibrations, des faiblesses a la conception, etc. Le nombre et la composition des échantillons
électionnés doivent étre basés surPevaluation de I'installation (par exemple zones, modes
e protection, 4ge, emplacement, exposition, risque d’endommagement et autres factetrs).

o0

Burveillance continue par un/personnel qualifié pour effectuer des inspections réguliergs et
ne surveillance, équivalente a des niveaux d’inspection visuelle ou de prés, conformément
4.6.

Qe (N

résultats de toutesiles inspections doivent étre enregistrés, conservés et examinés afih de

Inspections périodiques

Une|inspection périodique réguliere exige du personnel a la fois compétent pour l'inspegtion
exigée et salisfaisant aux exigences de competences definies en 4.2 et a T’Annexe B, et qui:

a)

b)

c)

posséde de bonnes connaissances de la classification des emplacements/niveau de
protection de I'appareil, ainsi qu’'une connaissance technique suffisante pour comprendre
ses implications dans la localisation envisagée;

posséde de bonnes connaissances techniques et une bonne compréhension des exigences
théoriques et pratiques relatives aux appareils et installations électriques utilisés dans de
tels emplacements dangereux;

comprenne les exigences des inspections visuelles, de prés et détaillées relatives aux
appareils installés et aux installations.

Une personne avec qualification technique ayant une fonction d’encadrement doit étre identifiée
pour chaque installation avec la responsabilité générale et la maitrise des systémes
d’inspection pour les appareils électriques dans les emplacements dangereux.
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4.5.2 Installations fixes

Le niveau d’inspection et I'intervalle entre les inspections périodiques doivent étre déterminés
en tenant compte du type d’appareils, des indications du fabricant, si elles existent, des facteurs
ayant une influence sur sa détérioration (voir 4.4.1.1, Note 4), de la classification des
emplacements ou des exigences du niveau de protection de I'appareil et des résultats des
inspections précédentes. Le niveau et la fréquence d’inspection peuvent varier pour différents
appareils sur un site en fonction des facteurs individuels de chaque appareil, par exemple il
peut étre nécessaire d’augmenter la fréquence d’inspection pour les parties corrosives d’un site,
mais pas nécessairement pour I’ensemble du site. Si le niveau et la fréquence des inspections
varient par rapport aux exigences minimales du présent document, il convient de documenter
le programmedimspection:

Lorsique des niveaux et des intervalles d’inspection ont été établis pour des<appareils,
installations et environnement similaires, il convient que cette expérience soit. utilisée pour
déterminer le programme d’inspection.

L’intervalle entre les inspections périodiques ne doit pas dépasser trois ans sans réaliser ou
docymenter une évaluation des risques basée sur le type d’appareil, I'emplacement,
I’enyironnement et I'historique de I’entretien. Cette évaluation des risques doit étre réaliség par
un expert indépendant.

NOTE Le terme "indépendant" n’implique pas nécessairement un organiSme ou une personne "exterge" a
I'orggnisation de I'utilisateur.

Unelfois que l'intervalle a été défini, il convient de soumettre I'installation a des inspectiong par
sondage provisoires supplémentaires pour confirmer-ouinfirmer I'intervalle proposé et le niyeau
d’ingpection.

Les [résultats des inspections sont soumis a_un examen permanent afin de justifier I'interyalle
entre les inspections, ainsi que leur niveaus

Une|procédure typique d’inspection estdonnée sous forme de diagramme a I’Annexe A.

Lorgqu’un grand nombre d’éléments similaires tels que luminaires, boites de jonction, etc. sont
installés dans un environnement analogue, des inspections périodiques peuvent étre réalisées
surrIF base de sondages a condition que le nombre d’échantillons, en plus de la fréquence|des

inspections, soit sujet atrévision. Il est toutefois recommandé de soumettre tous les éléments
a une inspection visuelle'au moins.

4.5.3 Appareils transportables, personnels et portables

Les [appareils €électriques transportables, personnels et portables sont particulierement syjets
a dejs défaillances ou a de mauvais emplois, et par conséquent il peut se révéler nécessairg de
rédyire l'intervalle entre les inspections périodiques.

L’'intervalle entre les inspections périodiques ne doit pas dépasser les durées ou indications
ci-dessous sans requérir I'avis du fabricant et de la personne avec qualification technique ayant
une fonction d’encadrement:

a) les appareils personnels et portables doivent, avant chaque utilisation, étre contrélés
visuellement par lutilisateur pour s’assurer qu’ils ne présentent pas de dommages
apparents;

b) tous les appareils personnels, portables et transportables doivent étre soumis a une
inspection de prés au moins tous les 12 mois; et

c) les enveloppes qui sont fréequemment ouvertes (par exemple des boitiers de piles ou
d’accumulateurs) doivent faire 'objet d’'une inspection détaillée au moins tous les 6 mois.
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Surveillance continue

4.6.1 Concept

Lorsqu’une installation est contrblée de fagcon réguliére au cours normal du travail par un
personnel qualifié qui, en plus de satisfaire aux exigences de 4.5.1 a), b) et c), est:

a) conscient des conséquences de la détérioration d’un appareil particulier dans I'installation
sur le processus et sur I’environnement; et
b) tenu de faire des inspections visuelles ou de prés au cours du programme normal de travail

et d’'identifier les inspections détaillées nécessaires a la suite de tout remplacement ou

reglage contormement a 4.4.7.17.

il esf alors étre possible de se passer d’une inspection périodique réguliére et de profiter ¢
présence plus fréquente du personnel qualifié pour assurer I'intégrité continue dediappare

Si |p personne qualifié¢e a des compétences suffisantes, elle peut également effed
I'inspection détaillée.

La sprveillance continue par un personnel qualifié n’exonére pas de liexigence d’une inspec
initigle et d’inspections par sondage.

La qurveillance continue n’est pas réalisable pour les appare€ils électriques pour lesquel

e la

tuer

tion

5 Ce

genfe d’assistance ne peut étre fourni (par exemple dans.le cas d’appareils transportables,

personnels et portables), et dans de tels cas, les appareils'doivent étre soumis a une inspec
péripdique. Voir 4.6.4.

4.6. Objectifs

L’objectif de la surveillance continue est depermettre la détection précoce des défauts
survjennent et la réparation qui s’impose. Elle fait appel a un personnel qualifié présent ¢
I'installation au cours de son travail normal (par exemple montage, modifications, inspecti
travaux de maintenance, recherche de ,défauts, travaux de nettoyage, opérations de régula
opéfations de commutation, branchement et débranchement des bornes, travaux de réglag
d’ajustement, essais de fonctionnement, mesures) et qui, par sa qualification, peut détg
prégocement les défauts et madifications.

tion

qui
jlans
ons,
tion,
e et
cter

4.6.
4.6.

] Responsabilités

8.1 Personnes avec qualification technique ayant une fonction d’encadrement

Une|personnezavec qualification technique ayant une fonction d’encadrement doit étre désignée

pounl chaque€ installation et doit effectuer les opérations suivantes:

a)

b)

c)

d)

gvaluer la viabilité du concept de surveillance continue au regard des compétences,
qualifications et disponibilités du personnel et de son expérience relative a cette installation;

définir le domaine des appareils a prendre en considération dans la surveillance continue
en tenant compte des conditions d’environnement, la fréquence de la présence humaine,
les connaissances spéciales, le déroulement du travail et ’'emplacement des appareils;

définir la fréquence de l'inspection, le niveau de l'inspection et le contenu du rapport de
maniére a permettre une analyse significative de la conformité des appareils Ex;

s’assurer de la disponibilité de la documentation prévue en 4.1 et 4.6.5;
s’assurer que le personnel qualifié connait bien:

1) le concept de la surveillance continue, ainsi que la nécessité de rapports et fonctions
d’analyse;

2) rlinstallation dont il s’occupe; et
3) linventaire des appareils Ex relevant de leur responsabilité.
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f) faire le nécessaire pour vérifier que:
1) la surveillance continue est bien exécutée;
2) le personnel qualifié dispose d’un temps suffisant pour faire ses inspections;
3) le personnel qualifié est convenablement formé avec mise a niveau si nécessaire;
4) la documentation est compléte;
5) il existe un support technique approprié pour le personnel qualifié; et
6) I'état de I'installation électrique est connu.

Le personnel qualifié doit étre en outre familiarisé avec le concept de surveillance _conti

nue,

ainsj qu’avec toute fonction d’élaboration de rapports et d’analyses qui comprennent [améthode

de surveillance continue applicable a I'installation particuliére.

En ¢ffectuant la surveillance continue de l'installation et des appareils il .Convient qule le
persionnel qualifié prenne en compte I'état des installations et toutes les ‘modifications qui se

produisent.

4.6. Fréquence des inspections

La fréquence de la présence humaine et des inspections quitsont a la base de la surveillance

continue doit étre définie en fonction de I'environnement particulier de I'installation et
détériorations prévisibles des appareils (voir 4.4.1.1), de ['usage et de I'expérience.

des

hant
par

Si le| personnel qualifié a constaté une modification dans I'état de I’environnement (par exemple
augmnentation de la présence de solvantu vibrations plus fortes), les appareils protégés cqntre
I’explosion susceptibles d’étre affectés par cette modification doivent étre vérifiés plus souyent.

NOTE Il en résulte que le personnél*qualifié peut inspecter moins souvent les appareils dont I'expérierjce a

démgntré qu’ils ne sont pas sensibles*aux modifications.
4.6.% Documents
La documentation relative a I'installation doit présenter des renseignements suffisants pou

a) fpurnir un historique des activités de maintenance avec la justification de ces activités]
b) vérifier {’efficacité de I'approche de surveillance continue.

Les |enfegistrements concernant les défauts trouvés et les réparations effectuées doivent
congerves.

=1

et

étre

La documentation peut faire partie du manuel d’entretien, si a) et b) ci-dessus peuvent
obtenus par le systéme de documentation.

NOTE Les programmes de formation peuvent constituer une preuve que le personnel qualifié connait bie

étre

n les

besoins du concept de la surveillance continue. Une autre preuve de ce type de formation est également possible.
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4.6.6 Formation

En plus des exigences de 4.2, le personnel qualifié doit bénéficier d’'une formation suffisante
afin d’étre familiarisé avec les installations dont il s’occupe. Cette formation doit comprendre
toute l'installation, les appareils, I’état de fonctionnement ou d’environnement nécessaires a la
compréhension des besoins des appareils relatifs a la protection contre I’explosion. Lors d’'une
modification apportée au procédé ou a I'installation, une formation concernant les modifications
doit étre assurée.

Une formation dans le domaine de la surveillance continue doit étre assurée, ainsi que des
séminaires de mise a niveau ou de renfort.

Les |exigences relatives aux connaissances de la personne avec qualification technique ayant
une | fonction d’encadrement doivent inclure la compréhension totale des dispositiong de
'E¢ 60079-10-1, de I'lEC 60079-10-2, de I'lEC 60079-14, du présent document ef de
I''EG 60079-19 en ce qui concerne la classification des emplacements ou~des niveaux de
protection des appareils et la conception, la sélection, la construction ‘dés installafions
électriques et I'inspection, la réparation, la révision et la remise en état des appareils.

4.7 | Exigences relatives a la maintenance
4.7. Remise en état de service et modifications des appareils

Les [appareils doivent étre remis en état de service si celaest’nécessaire. L’intégrité du njode
de protection doit étre maintenue, ce qui peut exiger I'avis_du fabricant.

Les |piéces de rechange doivent étre conformes aux/instructions du fabricant ou a toute qutre
documentation applicable. Les modifications apportées aux appareils ne doivent pas |étre
exéqutées sans autorisation appropriée, s’il résulte des instructions du fabricant, ou de tpute
autre documentation applicable, qu’elles peuvent conduire a une diminution de la sécurité[des
appareils.

Les |[réparations, les révisions et laremise en état des appareils doivent étre effectyiées
conformément a I'lEC 60079-19.

Il convient de veiller a éviter d'interférer avec les moyens utilisés par le fabricant pour réquire
les ¢ffets de I'électricité statique.

Lorg du remplacement.des lampes d’un luminaire, des lampes d’un type et de caractéristiques
assignées corrects—doivent étre utilisées, sinon des températures excessives peuvent en
résuflter.

Il convientzde remplacer périodiquement les lampes pour une sécurité renforcée des luminaires
afin [d’éviter tout échauffement qui peut se produire en fin de vie.

NOTE La gravure, la peinture ou I'interposition d’écrans de protection sur les parties translucides ou une position
incorrecte du luminaire peuvent conduire a des températures excessives.

4.7.2 Maintenance des cables souples

Les cables et conduits souples et leurs extrémités sont particulierement sujets a avarie.
Ils doivent étre inspectés a intervalles réguliers et doivent étre remplacés s’ils sont
endommagés ou défectueux.
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4.7.3 Mise hors service

Si un appareil est retiré temporairement du service, les conducteurs exposés doivent étre:

a) correctement interrompu dans une enveloppe appropriée;

b) isolés de toutes les sources d’énergie et isolés; ou

c) isolés de toutes les sources d’énergie et mis a la terre.

Si un appareil est retiré définitivement, le cablage associé doit étre:

1) retiré; ou

2) ¢
3) 1

NOT

4.7.4

orrectement interrompu dans une enveloppe appropriée; ou

his a la terre a I'extrémité d’alimentation et, a 'autre extrémité du cable, les cénduct
doivent étre fixés ensemble, puis isolés par un moyen sir (par exemple embout de ¢
en époxy).

F L'utilisation d’'une bande autoadhésive seulement n’est pas considérée comme un mayén sar d’isolatid

L Fermetures et outils

Lorsique des boulons et d’autres fermetures ou des outils spéciaux-sont exigés, ils doivent

disp
4.8

Les
sont
Ci, &
cong
cons

bnibles et utilisés.

Influences externes

utilisés. Il convient d’ajuster l'intervalle entre les/iffspections, le type et le niveau de ce
insi que les exigences spécifiques relatives. a I'inspection au cours de laquelle
itions défavorables peuvent étre observées:”Quelques éléments essentiels a prendr
idération sont:

es températures extrémement faibles*ou élevées;

bs conditions de pression;

ne atmosphére corrosive;

es vibrations, des chocsismécaniques, le frottement ou I'abrasion;

e vent;

bs processus de miise en peinture;

b rayonnement(solaire;

s produits,ehimiques;

eau et L humidité;

B polissiére ou la saleté;

s végétaux, les animaux et les insectes.

appareils Ex peuvent subir une influence défaverable de I'environnement dans quuTI ils
|

eurs
able

=}

étre

les-
des
£ en

La corrosion du métal, ou I'influence des produits chimiques (particuliéerement les solvants) sur
les composants plastiques ou les élastoméres, peuvent affecter le mode et le degré de
protection (IP) de I'appareil. Si I’enveloppe ou le composant est gravement corrodé, la partie
concernée doit étre remplacée. Les enveloppes en matiére plastique peuvent présenter des
craquelures de surface qui peuvent compromettre I'intégrité de I'’enveloppe. Les enveloppes
métalliques doivent, lorsque c’est nécessaire, étre traitées avec un revétement de protection
approprié comme précaution contre la corrosion, la fréquence et la nature d’un tel traitement

étan

t déterminées par les conditions d’environnement.

Il doit étre vérifié que l'installation de 'appareil électrique est acceptable pour un usage dans
I’environnement susceptible d’étre rencontré.
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e marquage d’un appareil Ex n’indique pas de plage de températures ambiantes pour

laquelle I'appareil est congu, il doit étre utilisé dans la plage de —20 °C a +40 °C. Si la plage

pou

r laquelle 'appareil est concu est indiquée, il doit étre utilisé a I'intérieur de cette plage.

Si la température ambiante se situe hors de la plage de températures ou s’il y a une influence
de température provenant d’autres facteurs, par exemple la température du processus ou

I'ex
doc

position au rayonnement solaire, I'application doit étre vérifiée a I'aide de I’évaluation
umentée (voir IEC 60079-14).

Toutes les parties des installations doivent étre maintenues propres et sans d’accumulation de

pou
tem

ssiéres et de substances nuisibles qui pourraient entrainer une élévation excessive de la
pérature.

Il faut s’assurer que la protection de l'appareil contre les intempéries est maintenue.|Les

garnjitures endommagées doivent étre remplacées.

Les
cha

Si
sup

EXE

dispositifs anticondensation, tels que les éléments de respiration, defdrainage oy de
uffage, doivent étre vérifiés pour assurer un fonctionnement correct.

‘appareil est soumis a des vibrations, il convient de prendre des précaufions
plémentaires pour s’assurer que les boulons et les entrées de cables ne se desserrent pas.

MPLE L'utilisation d’écrou a encoches ou de filets résistants aux vibrations.

Le nettoyage des appareils électriques non conducteurs doit mettre en ceuvre des méthodes

qui
EXE

4.9
4.9.

Un
dan

a)

b)

Ivitent la production d’électricité statique.

PLE Nettoyage a I'aide d’'un chiffon humide.
Isolation de I’appareil
Installations autres que les circuits de sécurité intrinséque

hppareil électrique contenant descgparties sous tension, situées dans un emplacement
gereux, ne doit pas étre ouvert, sauf dans les conditions décrites en a), b) ou c).

Lorsque des travaux nécessitent I’exposition des parties sous tension, ils peuvent |étre
gffectués selon les précautions applicables a un emplacement non dangereux e[ en
appliquant une procédureide travail en toute sécurité (voir IEC 60079-14).

Elle peut exiger l'isolation de toutes les connexions d’entrée et de sortie, y compr|s le
gonducteur neutre."Dans le présent contexte, "isolation" signifie I’'extraction des fusibles ou
des éléments de remplacement ou I'ouverture d’un isolateur ou d’un interrupteur.

I] convient d*attendre un temps suffisant pour que toutes les températures de surfacg ou
l[énergierélectrique emmagasinée aient pu décroitre jusqu’a un niveau en dessous dugquel
i| est impossible de provoquer I'inflammation.
NOFE\1/ Les capacités de protection d’'une enveloppe Ex "d" sont toujours compromises a l'ouverture de

llenVeloppe alors que cela peut étre de moindre importance a I'ouverture des enveloppes Ex "e" et Ex "n" lofsque
|.1 }Jéllt’:i.ldi.iull U”ilulll;u‘ii.é Ubi. peu }JIUIUd‘UiU.

Un assouplissement des exigences applicables a I'appareil a sécurité augmentée "e"
comportant également des matériels de sécurité intrinséque est autorisé si toutes les parties
sous tension nues non protégées par le mode de protection "i" ont un couvercle intérieur
séparé assurant au moins le degré de protection IP30 lorsque I'enveloppe du matériel est
ouverte.

Cet appareil est fourni avec une étiquette extérieure portant la mention suivante:

"AVERTISSEMENT — NE PAS OUVRIR LORSQUE LES CIRCUITS DE NON-SECURITE
INTRINSEQUE SONT SOUS TENSION". Un texte techniquement équivalent peut étre utilisé
et plusieurs avertissements peuvent étre combinés.

NOTE 2 Lorsqu'il est installé, le couvercle intérieur assure un degré minimal acceptable de protection contre
'accés a des circuits qui ne sont pas a sécurité intrinseque et sous tension lorsque I'enveloppe est ouverte

pendant de courtes périodes a des fins de maintenance sous tension de circuits de sécurité intrinséque.
Le couvercle n’est pas destiné a assurer une protection contre les chocs électriques.
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