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national electrotechnical committees (IEC National Committees). The object of IEC is_to\p
ernational co-operation on all questions concerning standardization in the electrical and electronic fiel
5 end and in addition to other activities, IEC publishes International Standards, Technical+Specific

blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte]
the subject dealt with may participate in this preparatory work. International, governmental ang
ernmental organizations liaising with the IEC also participate in this preparation(IEC collaborates
h the International Organization for Standardization (ISO) in accordance with\ conditions determin
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
hsensus of opinion on the relevant subjects since each technical committee has representation fr
brested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made toyensure that the technical content
blications is accurate, IEC cannot be held responsible for{the way in which they are used or fi
sinterpretation by any end user.

order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publid

ween any IEC Publication and the corresponding national or regional publication shall be clearly indic
latter.

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, aceéss to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

liability shall attach to IEC or its diréctors, employees, servants or agents including individual exper]
mbers of its technical committe€s;and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
benses arising out of the pwublication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to theyNormative references cited in this publication. Use of the referenced publicat
ispensable for the'carrect application of this publication.

ention is drawn\to’' the possibility that some of the elements of this IEC Publication may be the sub
ent rights. IlEC shall not be held responsible for identifying any or all such patent rights.

main<task of |EC technical committees is to prepare International Standard
ptional circumstances, a technical committee may propose the publication of a tech

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comJ)rising
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ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ag “IEC
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the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 60079-46, which is a technical specification, has been prepared by IEC technical
committee TC 31: Equipment for explosive atmospheres.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
31/1312/DTS 31/1327/RVDTS

2017

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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t of all parts in the IEC 60079 series, published under the general title Expl
spheres, can be found on the IEC website.

committee has decided that the contents of this publication will remain unchanged
tability date indicated on the IEC website under "http://webstore.iec.ch” in the
d to the specific publication. At this date, the publication will be

ansformed into an International standard,
confirmed,

thdrawn,

placed by a revised edition, or

mended.

hgual version of this publication may be issued at.a later date.

Dsive

until
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INTRODUCTION

The provision of products into end markets for installation by end users may take the form of
either individual items of equipment or pre-manufactured assemblies comprising many items
of equipment. Pre-manufactured equipment assemblies may be as either subsystems
requiring integration as part of an installation at a site or complete functional machines which
require little or no additional reassembly on site.

This document is applied when assembly of Ex Equipment(s) results in an assembly that
creates a need for additional assessment that is not already completely covered by the
indivi ; o " . . . imited to)
evalyation of wiring methods used to connect the equipment(s) or temperature rise within the
bly.

This | document provides requirements for the design, construction, assembly, testing,
inspgction, marking, documenting and assessment of equipment assemblies such thgt the
itemq of Ex Equipment and the interconnection of the items of equipment\férm an assgmbly
that also meets other parts of the ISO 80079 and IEC 60079 series.

This |document is intended to be used for verification of assemibliés to assist in ensluring
proddicts are in compliance with the requirements of the ISO 80079 and IEC 60079 series at
the time of initial installation at the end user site.

After| the initial installation, the assembly is consideréd as part of the site installatipn in
accordance with other parts of the ISO 80079 and IEC.60079 series.
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EXPLOSIVE ATMOSPHERES -

Part 46: Equipment assemblies

1 Scope

This

part of IEC 60079, which is a technical specification, specifies requirements for the

desidn, construction, assembly, tesiing, inspection, marking, documenting and assessmént of
equipment assemblies for use in explosive atmospheres under the responsibility of the
manyfacturer of the equipment assembly.

The
serie
Thes

requirements of this document apply to individual items according to,the IEC 0079
5 or 1ISO 80079 series that comprise the assembly and that have individual certifigates.
b individual items are then integrated as part of the equipment assembly. Also included

are requirements to address aspects for the assembly which may be béyond the certificafes of

the individual items forming the assembly.

The

scope of this document includes assessment of the‘-additional requirement$ for

asseimblies for hazardous areas and does not include requirements for non-hazardous areas.

It is
appli
addit

— installation at the end-user;site under the scope of IEC 60079-14;

fandards addressing specificlEx assemblies;

assumed that compliance with other electrical or (mechanical requirements thaf are
cable for non-hazardous areas will be verified byeither the same or different pafty in
on to the requirements of this document.

Hocument does not apply to:

quipment which is covered, in its entirety, by one or more IEC 60079 and ISO §0079
uipment types of protection;

essurized rooms, “p”, in accordance with IEC 60079-13, artificial ventilation fof the
otection of analyzer(s) houses in accordance with IEC TR 60079-16, and pther

assification of the hazardous area;

huipment assemblies for mines susceptible to firedamp (Group | applications);

— inherently explosive situations and dust from explosives or pyrophoric substanceg (for

— rqoms used for medical purposes;

- €

ample explasives manufacturing and processing);

ectrical installations in areas where the hazard is due to flammable mist.

The nacificationics-onlhvintandad to nrovidevalidationfor the - initial sunnhvy of an accamh
specificationis-only-intended-to-providevalidationfor-the-initial-supp! y.

NOTE
flamm

oo T

<

1 Additional guidance on the requirements for hazards due to hybrid mixtures of dust or flyings and
able gas or vapour is provided in IEC 60079-14.

Where a requirement of this document conflicts with a requirement of either IEC 60079-0 or
ISO 80079-36, the requirement of this document takes precedence.

NOTE

2 For this first edition, the only requirements of this document that take precedence over IEC 60079-0 or

ISO 80079-36 are the markings for equipment assembilies.
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2 Normative references

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

IEC 60079 (all parts), Explosive atmospheres

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

IEC §0079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosivé gas
atmospheres

IEC §0079-10-2, Explosive atmospheres — Part 10-2: Classification of areas —\Explosivel dust
atmogpheres

IEC §0079-14, Explosive atmospheres — Part 14: Electrical installatiohs)ydesign, selectionp and
erectfon

IEC §0079-25, Explosive atmospheres — Part 25: Intrinsically Safe electrical systems
ISO 80079 (all parts), Explosive atmospheres

ISO/IEC 80079-34, Explosive atmospheres — Part 34: Application of quality systems for
equigment manufacture

ISO 80079-36, Explosive atmospheres — “Part 36: Non-electrical equipment for explpsive
atmopkpheres — Basic method and requirements

3 Terms and definitions

For the purposes of this(document, the terms and definitions given in IEC 60079-0,
IEC 60079-14, ISO 80079-36 and the following apply.

ISO and IEC maintain-terminological databases for use in standardization at the follgwing
addresses:

e |HC Electropedia: available at http://www.electropedia.org/

e |30 Online browsing platform: available at http://www.iso.org/obp

3.1
equipment assembly

pre-manufactured combination of Ex Equipment, together with other parts as necessary, that
are electrically or mechanically interconnected that are pre-assembled prior to being placed
into service at the end-user site, and that can be disassembled and then re-assembled at the
end-user site

3.2

equipment assembly certificate

document that conveys the assurance of the conformity of an equipment assembly with
specified requirements

Note 1 to entry: The certificate is either the supplier’s declaration of conformity or the purchaser’s recognition of
conformity or certification (as a result of action by a third party) as defined in ISO/IEC 17000:2004, definition 2.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=bbc74542585a94f5b658430dda19862d
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3.3
pre-manufactured
equipment assembly produced at any location(s) other than the end-user site

4 General requirements for equipment assemblies

4.1 General specifications

The equipment assembly shall be verified for suitability against the requirements of this
document, IEC 60079-0, IEC 60079-14 and ISO 80079-36 as applicable.

The general specifications may be provided by the end-user or by the manufacturer fdr the
intenfded use of the equipment assembly and shall cover the following as a minimum;
— manufacturer’s unique equipment assembly identifier (e.g. serial number);

— input and output ratings;

— intended environmental conditions, including ambient temperature\-range and ingress
protection;

bplicable explosion protection codes, standards and regulations;
ility-related issues, including power supply;
Ny requirements for items to be used in the equipment @ssembly;

a
u
a
— process conditions, including fluids, pressures, duty;
external sources of heating and cooling;

e

ternal interface parameters (e.g. for intrinsie)safety, controls, shutdowns and interlpcks,
including details regarding failure modes).

Thesg general specifications related to thevapplication of the equipment assembly sh3all be
documented by the manufacturer.

4.2 | Explosion protection specifications

In addition to the general _specifications of 4.1, if not specified as part of them| the
manyfacturer shall document’ the following specifications related to the installation of the
equigpment assembly by the end-user:

— default equipment—protection level (EPL) as defined in IEC 60079-14, as a minjmum
rgquirement;

— equipment Group;

— tgmperature classification or maximum surface temperature;

— allowances for dust layers as applicable;

S H o UHH £11 VATAVAL] U \
- CUe CUTIUTLUTIo UTTUoST (' A LUTTUTLIVUTTS ).

4.3 Hazardous area classification related to the equipment assembly
4.3.1 General

There are two aspects of area classification that can impact equipment assemblies. The first
is due to the area in which the equipment assembly is to be installed, and the second is due
to any source of release from the equipment assembly.

It is not a requirement of this document to verify either of these area classifications.

The manufacturer shall document the suitability of the equipment assembly for the intended
end-site hazardous area classification and for the defined installation conditions.
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4.3.2 Equipment assembly with its own source of release

If the equipment assembly has its own source of release, the manufacturer shall also
document:

— the hazardous area classification identifying any source of release, factors relevant to the
sources of release (e.g. release rate, orifice size, operating mode, failure mode,
recommendation for management of the hazard) and any other information relevant to
quantifying the hazard and the methodology and any references used to arrive at the
classification;

— any conditions defined by the manufacturer such that the suitability of the equipment

Jordps ) I} 1 Il 4 b H [}
a STITTUTY TUT 1T TTa2alUuUuUs dita LUldsosllivaliult TTiTialtis valiu.

The |classification of hazardous areas shall be in accordance with IEC 60079-10{1 or
IEC §0079-10-2 as applicable. This classification may be provided by the end-user!

4.4 | Competencies

For gquipment assemblies subjected to type verification, the manufacturing process anfl the
competency of the related personnel shall conform to ISO/IEC 800792-34..

For pquipment assemblies subjected to unit verification, competency of the personnel
perfofming the production processes is verified by conformity"of the equipment assembly with
this document. The verifying party shall be competent in the ‘explosion protection aspec¢ts of
the apsembly being verified.

When equipment assemblies are subjected to unit Verification, the verifying party shall [have
evidgnce of competency through an independent.party or system.

Documentation regarding the above shall beincluded with each equipment assembly.

NOTE| An example of suitable documentationto-demonstrate the competency required for type verification|would
be a [record of current assessment to ISO/[EC 80079-34 by a competent third-party assessor, and far unit
verifichtion it could be a current certificate¥issued by a competent third-party assessor.

5 Design of equipmentrassemblies

5.1 General

The selection, installation and inspection of the electrical equipment in an assembly shall be
in acgordance with IEC 60079-14, except as modified by this document.

5.2 | Ex Equipment

5.2.1 Individual items

Individual items that comprise the equipment assembly shall conform to the IEC 60079 series
or ISO 80079 series standards based on the associated ignition risks, and shall have
individual Ex Equipment certificates or be assessed as part of the assembly.

All individual items shall be suitably rated for the application and be utilized in accordance
with the manufacturer’s instructions.

Where items other than suitably rated Ex Equipment were not separately assessed as part of
Ex Equipment, an assessment, including further tests according IEC 60079 series or
ISO 80079 series standards if necessary, shall be made as part of the equipment assembly
evaluation.

NOTE Items other than Ex Equipment can include, for example, Ex Components, simple apparatus, general
industrial products within an Ex “d” or Ex “p” enclosure, Group | equipment used in a Group Il application.
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5.2.2 Specific Conditions of Use as specified on certificates

All Specific Conditions of Use as specified on equipment certificates shall be considered and
their application documented by the manufacturer as follows:

— If directly related to the equipment assembly, how they were satisfied in the equipment
assembly.

— If directly related to the equipment assembly, but not satisfied in the equipment assembly,
how they will be able to be satisfied in the end-user site installation.

— If not directly related to the equipment assembly, why they were not directly related.

Specjfic Conditions of Use that are related to items of equipment forming the equipgment
assembly, that are not satisfied in the equipment assembly, but able to be satisfied‘ip the
end-Uyser site installation, shall be included or addressed, on the equipment:\assgmbly
certifjcate.

5.2.3 Item list

An itém list shall be prepared by the manufacturer of the equipment assembly and includ¢d as
part ¢of each equipment assembly certificate.

This [list shall include an inventory of all Ex Equipment, including Ex Components that |were
assesgsed as part of this equipment assembly, incorporated into’the equipment assembly.

Regdrding each item on this list, details shall be provided that indicate the:

— description (type of device);

— manufacturer's name and model or part number (type designation);
— identification number of each item (e.g. tag number);

— Ek Equipment certificate number, including issue number;

— Ek Component certificate number;~including issue number, for Ex Components that [were
assessed as part of this equipment assembly;

— type of protection, Group afd temperature classification (which may be provided ap the
complete Ex marking strihg);

— ambient temperature range;

— ingress protection{(IP Code), if applicable.
5.3 | Other items

Regdrding other items that may be relevant to explosion protection for the equipment
assembly~(e.g. non-metallic parts such as housings, handles, cable trays, rollers, fluid tubing),
details shall be provided that indicate the:

— description (type of device);
— manufacturer's name and model or part number (type designation);
— description of any explosion risk involved and how the risks are mitigated.

NOTE ISO 80079-36 provides guidance regarding ignition risk assessments applicable to both non-electrical and
electrical ignition risks.

5.4 Wiring system

Design of the wiring system for the equipment assembly that interconnects the Ex Equipment
shall incorporate wiring methods that conform to IEC 60079-14.

Information shall be provided by the manufacturer for each wiring method, including
termination means, used as part of each equipment assembly.


https://iecnorm.com/api/?name=bbc74542585a94f5b658430dda19862d

IEC TS 60079-46:2017 © IEC 2017 -1 -

Regarding this information, details shall be provided that indicate the:

type of cable or conduit construction designation (e.g. tray cable, marine cable, rigid metal

conduit, flexible conduit);
number and size of conductor cores, if applicable;
temperature ratings, if applicable;

electrical parameters (such as inductance and capacitance per meter, inductance to

resistance ratio) for intrinsically safe systems;

environmental compatibility in accordance with 4.1 (such as outdoor use, moisture,

flexibility, vibration, chemical compatibility);

verification that entry devices and fittings (e.g. cable glands, conduit sealing ,deV
conduit elbows) are appropriate for the Type of Protection of the interconnectedcitem
Eguipment.

It is pot a requirement of this document that the conformity of the cable specificatior
verified by testing, except as required by IEC 60079-14.

5.5

Drawings

Drawlings shall be provided by the manufacturer to cover all-relevant information fo
assembly including details found in other ISO 80079 and IEC'60079 series standards.
information may include, as applicable:

6

6.1

Iqyouts;
mechanical details;

single line diagrams;

nterconnection diagrams including wire and,core designations;

c@ble and conduit details;
IHC 60079-25 and IEC 60079-14.

Construction and assembly

General

The manufacturer shialt*provide mechanical layout drawings of the equipment assembly.

6.2

Disassembly and reassembly

The {ollowing is permitted to be performed by the manufacturer of the equipment asse
as longras-it is documented in the equipment assembly assessment records:

ices,
of Ex

s be

r the
This

fgr intrinsically safe wiring system¢ a “systems descriptive document” as defingd in

mbly,

disassembly in the factory of a completed equipment assembly;
transportation of the disassembled equipment assembly to the end-user site, and;

reassembly of the equipment assembly at the end-user site.

Alternatively, the reassembly activity is permitted to be performed under the responsibility of
the manufacturer, as long as this is documented in the equipment assembly assessment
records.

NOTE Local regulations might consider the reassembly of an equipment assembly in the field at the end-site as
an installation activity, and therefore reassembly could be subject to local installation regulations.
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6.3 System interfaces

The need for system interfaces related to the explosion protection shall be addressed by the
manufacturer as part of the equipment assembly documentation. See 4.1.

When these interfaces are integral to the equipment assembly, they are addressed as
indicated in this document.

When these interfaces are to be located remotely from the equipment assembly, the
manufacturer shall include instructions as to the necessary characteristics of these interfaces.

6.4 | Ignition hazard assessment

The manufacturer shall perform and document an assessment of all ignition hazardg that
might have been caused by the combination of the Ex Equipment in accerdance| with
ISO 80079-36 for both non-electrical and electrical risks. Additionally, a_risk assessment
methpdology specified by the end-user may also be performed.

The documentation shall address the risks as follows:

— idgnition hazards directly related to the equipment assembly, and how they were mitigated
in the equipment assembly;

— ignition hazards directly related to the equipment assembly, not mitigated in the equipment
assembly, but able to be mitigated in the end-user site installation.

For ignition hazards that are not mitigated in the equipment assembly, but that are able fo be
mitigated in the end-user site installation, the equipment assembly certificate number shall include
the "X" suffix in accordance with the marking requiréments of IEC 60079-0 and the Specific Conditions
of Use shall be listed on the certificate and in the instructions.

Ignitipn hazards for each item of Ex;-Equipment are addressed by the Ex Equipment
certifjcates, and therefore need not be\reassessed.

The yerifier shall confirm that thelmanufacturer has carried out an ignition hazard assesgment
and dqocumented control measures and any residual risk.

6.5 Calculations

The manufacturer shall provide all calculations and safety parameters (such as trip seftings
on a motor overload; explosion relief calculations, etc.) relevant to the explosion protection of
equigment assémbly in accordance with IEC 60079-14, and the applicable Type of Protgction
standards if.not addressed by IEC 60079-14.

Calcylations relevant to the explosmn protection of equipment assemblies may inglude

maXI - nawor dicoinatian fAr nArA~on A afatvy “AY Analaciirne Ao hlA rotin~ vt tha o~ tln S
R HUVV\.:I oS Pt OO Castt auluLy C—CHCTIoSuTrC o CaorC—atmg—wit—tic—SC g

of the overload protecting circuit breakers and intrinsically safe loop analysis (also referred to
as descriptive system documents or control drawings).

NOTE It is not a requirement of this document that the calculations for remotely located items be verified.
6.6 Inspection & testing

Inspection and testing of the entire equipment assembly after assembly shall be performed
and documented by the manufacturer.

The electrical aspects of the assembly shall be inspected and tested in accordance with
IEC 60079-14, with the non-electrical aspects addressed in accordance with the ignition
hazard assessment in 6.4.
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When disassembly and reassembly is involved, the equipment assembly shall be subjected to
an inspection and testing and documented either entirely after reassembly, or partially prior to
disassembly and partial after reassembly.

6.7 Validation and documentation
6.7.1 General

Verification of an equipment assembly’s conformity to the design drawings and specifications
shall include:

— confirmation that all Ex Equipment on the :\c:nmhly is identified in the documentation and

that the documentation matches the assembly;

— verification of the content of the item list (see 5.2.3)
Assepsment of the assembly shall include:

pnfirmation that each Ex Equipment, including Ex Components that were assessgd as
art of this equipment, is appropriate for the application (e.g. ratings match opernating
pnditions);

c
p

c

confirmation that Specific Conditions of Use for Ex Equipmenttare either addressed in the
assembly or passed on to the end-user;
c
p
e

pnfirmation that the Schedule of Limitations for Ex CompoOnents that were assessed as
art of this equipment assembly are either addressed inythe assembly or passed on tp the
nd-user, including details regarding the assessment;

— inspection of the assembly is completed</inf accordance with 6.6, and | that
npn-conformances are corrected,;

— inspection of the assembly to ensure that it can be installed in accordance| with
IEC 60079-14 (including any local installation criteria);

— review of the instructions for each piece of Ex Equipment to confirm proper applicatipn of
tHe Ex Equipment.

The final documentation package for‘an equipment assembly shall include the following:

- general specifications rejated to the application of the equipment assembly (see 4.1);

kplosion protection specifications related to the installation of the equipment assemhily by
e end-user (see 4:2),

= o

bitability of the(equipment assembly for the end-site hazardous area classification and for
e installation\conditions defined by the end-user (see 4.3.1);

=)

- dptails regarding any sources of release (see 4.3.2);

- cpmpetencies associated with the related manufacturing process personnel or ver|fying
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follows:

gqupment-assembly as

e actions regarding all Specific Conditions of Use as specified on equipment (5.2.2)
e item list of all Ex Equipment (see 5.2.3)

e details regarding other items that may be relevant to the explosion protection of the
equipment assembly (see 5.3);

— information regarding each wiring method, including termination means, used as part of
the equipment assembly (see 5.4);

— drawings of the equipment assembly (see 5.5);
— mechanical layout drawings of the equipment assembly (see 6.1);

— any provisions for earthing and bonding of the equipment assembly as required for
end-user site installation;
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details regarding disassembly and reassembly at the end-user site of the equipment
assembly, either directly by the manufacturer of the equipment assembly or under the
responsibility of the manufacturer, if applicable (see 6.2);

the need for system interfaces related to the explosion protection, either integral to the
equipment assembly or located remotely, if applicable (see 6.3);

any residual risk identified by the ignition hazard assessment (see 6.4);

all calculations and safety parameters relevant to the explosion protection of equipment
assembly (see 6.5);

results of the inspection and testing (see 6.6);

othrermatertat opcbifibqtiuuo (acc 6.7.2),
instructions for each piece of Ex Equipment;
instructions for the equipment assembly (see 6.8);

o))

Ccess to equipment;

hvironmental controls;

]

allowances for field cabling;

rigress Protection assessment results.

Matefials used other than materials that are part of an item of Ex Equipment, including Ex
Components that were assessed as part of this equipment’assembly, and that are related to

the

applicable requirements of IEC 60079-0 and ISO 80079-36.

6.7

.3 Schedule Documents

explosion protection of the equipment assembly, shall be verified for compliance with the

Documents sufficient to define the equipment assembly shall be referenced on the equipment
assembly certificate (e.g. general assembly drawing that identifies the Ex Equipment used).

6.8

In

Instructions

agldition to the requirements in IEC 60079-0, IEC 60079-14 and ISO 80079-36] the

manyfacturer of the equipment assembly shall prepare instructions that address the following,

as applicable:

7

specific conditions~of use that are not satisfied in the equipment assembly, but thdt are
able to be satisfied in the end-user site installation;

characteristiCs of interfaces that are related to the explosion protection and that are to be
Idcated_remotely from the equipment assembly;

any identified risks that are not mitigated in the equipment assembly, and that are able to
bg‘satisfied in the end-user site installation;

user-specified design requirements;
all required markings of the assembly and locations of these markings;

explosion protection specifications related to the installation of the equipment assembly by
the end-user (see 4.2).

Certificate

In addition to the requirements in IEC 60079-0 and ISO 80079-36, the certificate for the
equipment assembly shall address the following, as applicable:

assembly at the factory by the manufacturer of the equipment assembly;

assembly at the end-site directly by the manufacturer or under the responsibility of the
manufacturer of the equipment assembly;
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