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PREFACE (UL)

This UL standard is based on IEC Publication 60079-1: 2014 edition, Explosive Atmospheres - Part 1:
Equipment Protection by Flameproof Enclosures "d" issued 06-2014. IEC publication IEC 60079-1 is

copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Explosive Atmospheres — Part 1: Equipment Protection by Flameproof
Enclosures "d" UL 60079-1 Standard should be submitted to UL.

Note: AIthouglh the intended primary application of this standard is stated in its scope, it is important to note that
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-1,
Explosive Atmospheres — Part 1: Equipment Protection by Flameproof Enclosures “d”, (seventh edition,
issued by IEC June 2014), are indicated by notations (differences) and are presented in bold text using

legislative text (strike-out and underline).

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National

Differences.

The UL sta ircludes

D1 - The
elimination| of which would compromise safety for consumers and users of products.

e are National Differences which are based on basic safety principles and\réquirements,

D2 — These are National Differences from IEC requirements based on existing’safety practices. These

requirements reflect national safety practices, where empirical substantiatien) (for the IEC
requirement) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be de
particular gomponent standard is harmonized with the IEC componentstandard.

DE - Thesg are National Differences based on editorial comments or corrections.
DR - Thesg are National Differences based on the national regulatory requirements.

Each natiopal difference contains a description of what the national difference entails. Typicall

or national

eted until a

one of the

following words is used to explain how the text ofthe national difference is to be applied to the base IEC

text:

Addition / Add - An addition entails adding a complete new numbered clause, subcl
figure, or annex. Addition is netmeant to include adding select words to the base IEC te

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,
table, figure, or annex without any replacement text.

huse, table,
Xt.

subclause,

Modification / Modify - A modification is an altering of the existing base IEC text such as the

addition, replacement or deletion of certain words or the replacement of an en
subclause, table, figure, or annex of the base IEC text.

ire clause,
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1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 1: Equipment protection by flameproof enclosures “d”

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subject

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

2) The forma
opinion on thg

3) IEC Publig
sense. While
responsible fi

4) In order tg

the IEC also participate in this preparation. IEC collaborates closely with the International (@r
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

decisions or agreements of IEC on technical matters express, as nearly as possible, an international
relevant subjects since each technical committee has representation from all interested IEC’National Co

ptions have the form of recommendations for international use and are accepted Gy EC National Com
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(to“apply IEC Publications trans

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,

reliance upon

8) Attention ig
correct applid

9) Attention is

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent cetrtification bodies provide conformity assess
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

ould ensure that they have the latest edition of this'publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

not be held rgsponsible foridentifying any or all such patent rights.

Internation
explosive &

pl Standard IEC 60079-1 has been prepared by IEC technical committee 31: Eq
tmoespheres.

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
Ation and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

uipment for

This seventh edition cancels and replaces the sixth edition, published in 2007, and constitutes a technical

revision.

The significance of the changes between IEC 60079-1, Edition 7.0 (2014) and IEC 60079-1 Edition 6.0

(2007) (inc

luding Corrigendum 1 (2008)), is as listed below:
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

(Removal of
0)

Normative references

the edition date from the reference for IEC 60079-

IN

X

Requirements for level of protection “da”

(Catalytic sensors of portable combustible gas detectors)

(“Enclosed b|

Requirements for level of protection “dc”

[eak™ devices trom [EC 6U0/39-10)

Flameproof j

(Documenta

bints, General requirements

ion clarification and examples of corrosion

inhibiting grepse)

Flameproof

repaired)

bints, General requirements

(Specific Conpditions of Use that joints are not intended to be

Flameproof j

bints, General requirements

(Electroplatirlg more than 0,008 mm thick)

Non-threade

 joints, Gap (/)

(Intentional daps between surface for flanged joints)

[$)]
N
N

Serrated join|

(Use and tes

2]

requirements)

[$)]
@

Multi-step joi
(Not less tha

—-

Nis

h 3 adjacent segments and two path changes)

[$)]
N
©

(Maximum g

Minimum width of joint and maximum gap for enclosures.of
groups lIA arjd |1IB

hps for flanged, cylindrical or spigot jeints of 9,5

mm minimuny width and volume greater than 2.000 cm®)

Table 2

groups |, llIA,
(1SO 80000-

Minimum width of joint and maximum gap for.enclosures of

lIBand IIC

for constructional value,rounding)

Cylindrical threaded joints
(ISO 965-1 sfandard in respect of thread form or quality of fit)

Taper thread

(External an

Bd joints

internal thread construction)

Cemented jojnts.

C1

(Supplemental mechanical means of securement)

Cemented joints 6.1.2 X

(Evaluation criteria if there is leakage)

Fused glass joints 6.2 X

(Glass-to-metal joints)

Thermal tests of breathing and draining devices 10.9.3.2 X

(Temperature class based on external surface temperature after
the 10 min test period)

Test of the ability of the breathing and draining device to 10.9.34 X
withstand pressure

(Relocated from before thermal tests to after the non-
transmission test)
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Ex component certificate

60079-0)

(Service temperature range for non-metallic enclosures per IEC

X

Fasteners and openings
(Relocation of blanking element content to 13.8 and C.2.3)

1

Fasteners and openings, Property class or yield stress

1.3

(Certificate $pecific condition of use)

Fasteners aphd openings

(Openings ip the wall of the enclosure)

-
-
[oe]

Materials
(Material limitation in acetylene atmospheres)

C2

Entries for flameproof enclosures, General

(Metric and NPT threaded entries)

N
N

Entries for flameproof enclosures, General

(Group I nofj-threaded joints)

N
RN

Entries for flameproof enclosures, Non-threaded holes

(Group I apglication)

N
w

Entries for flameproof enclosures, Cable glands

(Group | application)

L
'S

Cable glands, Conduit sealing devices

(Documentdtion to facilitate mounting)

N
w
EN
—
e
3

Plugs and spckets and cable couplers

(Load requifement for arc-quenching test)

N
w
»
B

C3

Bushings

(Documentdtion to facilitate mounting)

-
~

Blanking elgments

(Relocated from Clause 11)

-
o)

Verification and tests
(Maximum Jurface température conditions)

Table 6

Type tests

(Sequence and number of samples for tests)

15

Determination of explosion pressure, General

(Devices that can cause turbulence)

Determination of explosion pressure, General

(Number of tests for Group IIC)

Determination of explosion pressure, General

(Pressure pilling for Group 11B)

Determination of explosion pressure, General

(Equipment marked for a single gas)

15.2.2.5DV.1

Overpressure test, General

(Low ambient overpressure tests not required)

Overpressure test — First method (static)
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Type

Explanation

of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

(3 times option when routine batch testing)

Overpressure test — First method (static)

(Adjustment for low ambient due to small size of equipment)

_\
o
N
w
N}

Overpressure test — Second method (dynamic)

(Number of tests to be made)

_‘
o
N
w
w

Test for non-transmission of an internal ignition

15.3

(Clarification

regarding grease)

Reduction in

(ISO 965-1 g
quality of fit)

length of a threaded joint for non-transmission test

nd 965-3 standards in respect of thread form and

Table 9

Test factors {

D increase pressure or test gap

(Group 1IC agljustments for elevated ambients)

Table 10

Test for non-
and IIB

(Number of

ransmission of an internal ignition, Groups I, 1A

bsts to be made)

15.3.2.3

Test for non-
testing by ind

(Number of t

ransmission of an internal ignition, Group IIC
reased gap

psts to be made)

Test for non-

(Oxygen enri

ransmission of an internal ignition, Group IIC

chment of test gases)

Thermal test

(Temperaturt

5 of enclosures with breathing and draining devieces

b class based on external surface temperature after

the 10 min tgst period)

Tests for “dc’
(“Enclosed b

devices
eak” devices from IEC 60079-15).

Routine tests

(Adjustment

, General

for low ambient due to small'size of equipment)

Routine tests

(Options whé

, General

n second methodhis chosen)

Routine tests
(Welded join

, General

inspectienoptions)

-
w

Routine tests

, Genefal

-
(9]
(]

(Allowance forbatchrtesting)

Switchgear for Group |

(Clarifying need for compliance with EPL Mb types of

protection)

NN
~ (N
N N
w N

Non-metallic
General

enclosures and non-metallic parts of enclosures,

(Exception for cemented joints)

N
N

Non-metallic

enclosures and non-metallic parts of enclosures,

Resistance to tracking and creepage distances
(Reference to both IEC 60079-7 and or IEC 60079-15)

-
©
N

Non-metallic

enclosures and non-metallic parts of enclosures,

Requirements for type tests

(Clarification

of test sequence)

-
©
w
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Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Instructions 21 X
(Indication that repair of flamepaths is not intended)
Bushings C.21.4 X
(Documentation regarding numbers of cores)
Bushings C214 X
(Criteria for non-transmission test)
Bushings C.21.4 X
(Evaluation triteria if there is leakage)
Flameproof joints, Threaded joints Cc.221 X
(Requiremeft options)
Flameproof joints, Non-threaded joints C.222 X
(Group | application)
Constructional requirements for Ex blanking elements C.2.3.1 X
(Relocated from Clause 11)
Constructiofal requirements for Ex blanking elements C.23.2, X
(Metric and NPT Ex blanking elements) C.2.33
Constructiofal requirements for Ex blanking elements c234 X
(Group | non-threaded construction)
Sealing test| General C.3.1.1 X
(Allowance for re-tightening)
Cable glands and conduit sealing devices with sealing ring C.3.1.2 X
(Mandrel to pe corrosion-resistant metal)
Type tests for Ex blanking elements, Torque test C.3.31 X
(Test-block fo be steel)
Tightening tprque values Table C.1 X
(Addition of K 16 mm thread size)
Tightening tprque values Table C.2 X
(Addition of NPT thread sizes)
Ex compongnt enclasure requirements D.3.8 C4
(Markings cpntent)
Ex compongnt'enclosure requirements D.3 X
(Certificate content)
Utilization of an Ex component enclosure certificate to prepare D.4.1 X
an equipment certificate, Procedure
(Devices that can create significant turbulence)
Acceptable primary cells Table E.1 X
(Addition of Type B cells)
Acceptable primary cells Table E.1 C5
(Removal of Type T cells)
Acceptable secondary cells Table E.2 X
(Addition of Lithium type cells)
Prevention of excessive temperature and cell damage E4.1 X
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes

(Application of IEC 60079-11 requirement)

Prevention of inadvertent charging of a battery by other voltage E.4.3 X
sources in the enclosure

(Construction not requiring additional protection)

Recharging of secondary cells inside flameproof enclosures E.5.1 X

(Additional battery options)

Introduction §fan alternative risk assessment method Annex G X
encompassing equipment protection levels’ for Ex equipment

(Removal of previous Informative Annex)

Additional refluirements for Flameproof enclosures with an Annex G X
internal sourge of release (containment system)

(Addition of new Normative Annex)

Requirements for machines with flameproof “d” enclosures fed Annex H X
from convertgrs

(Addition of new Normative Annex)

NOTE The teghnical changes referred to include the significance of technicalkchanges in the revised IEC Standard, byt they do not
form an exhaystive list of all modifications from the previous version. More guidance can be found by referring to the Re¢dline Version
of the standardl.

Explanations:
A) Definitigns

Minpr and editorial changes
Clarffication

decfease of technicalrequirements
mingr technical change

editorial conréctions

Thege«are changes which modify requirements in an editorial or a minor technical [way. They

include-changes of the wording to clarify technical requirements without any technical change, or a

reduction in level of existing requirement.

Extension
addition of technical options

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

Major technical changes

addition of technical requirements
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B) Informati

increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal) made in a
way that a product in conformity with the preceding edition will not always be able to fulfil the
requirements given in the later edition. These changes have to be considered for products in
conformity with the preceding edition. For these changes additional information is provided in

clause B) below.
NOTE These changes represent current technological knowledge. However, these changes should not normally have an
influence on equipment already placed on the market.

C1 |- Supplemental mechanical means of securing the cemented joint shall not be‘défgated by the
opgning of doors or covers that are intended to be opened during installation, or imaint¢nance. For
exgmple, in the images below for a luminaire incorporating a cemented joint between the lens and
thelenclosure cover, the construction shown in the second image would.be in accordarice with this
reqlirement, while the construction shown in the first image would not:

FLAMEPR|

DOF //X
CIRCLIP OR OTHER MECHANICAL
JOINT 27;1122 FLAMEPROOF RETAINING ARRANGEMENT

2
LENS LENS
REMOVABLE REMOVABLE )
COVER COVER
\; | \X 1
||/
11 J CEMENT ‘

g | N g celenT

/ i | \

JOINT

ENJLOSURE
ENCLOSURE

su1966

IEC 1932/14

C2 — Addition of material limitations of enclosures of equipment and enclosures of Ex components
for external mounting, if constructed of copper or copper alloys, when used in explosive gas
atmospheres containing acetylene (12.8).

C3 — Addition of power factor requirement for evaluating the ability of a plug and socket to remain
flameproof during the arc-quenching period while opening a test circuit (13.6.4).
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C4 - Addition of marking requirements for Ex component enclosures, in addition to the
requirements for marking of Ex components given in IEC 60079-0 (D.3.8).

C5-

Removal of Type T cells as acceptable primary cells (Table E.1).

The text of this standard is based on the following documents:

FDIS Report on voting

31/1111/FDIS 31/1125/RVD

Full inform
indicated in

btion on the voting for the approval of this standard can be found in the report
the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all
found on th

The commi

parts in the IEC 60079 series, published under the general title Explosive atmosphe
b |EC website.

date indicated on the IEC web site under "http://webstore. iec..ch™in the data related to t

publication,

At this date, the publication will be

* reconfirmed,

* withdrawn
* replaced &

*« amended.

y a revised edition, or

on voting

res, can be

ftee has decided that the contents of this publication will remain unchanged until the stability

he specific

contains

IMPORTANT - The "colour inside’ logo on the cover page of this publication indicates that it

Colours which areiconsidered to be useful for the correct understanding of its

Users shguld therefore print this document using a colour printer.

contents.
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EXPLO

SIVE ATMOSPHERES - Part 1: Equipment protection by

flameproof enclosures “d”

1 Scope

1DV.1 DR Modification of Clause 1, first paragraph to replace with the following:

1DV.1.1 This part-of IEC-60079 standard contains specific requirements for the

This stand

losure “d”, intended for use in explosive gas atmospheres.

proof

ard supplements and modifies the general requirements of IEC 60079-0y'Where a fequirement

of this stapdard conflicts with a requirement of IEC 60079-0, the requirement\of this standgrd will take

precedenc|
10

10

a)

.

V.2 DR Addition of 1DV.2.1

V.2.1 Where references are made to IEC 60079 standards, the referenced requ

irements

fo

ind in these standards shall apply as modified by'any applicable U.S. National

Dif

ferences.

2 Normative references

2D

V D1 Modification of Clause 2 references to replace with the following:

L QO D -

IE

e following documents, in-whole or in part, are normatively referenced in this| document

are indispensable for\its application. For dated references, only the e
lies. For undated references, the latest edition of the referenced document
amendments) applies.

C 60061 (all\parts), Lamp caps and holders together with gauges for the

inferchangeability and safety

IEC 60127 (all parts), Miniature fuses

ition cited
(including

control of

ISA 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
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ISA 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased
safety “e”

ISA 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic
safety “i”

ISA 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of

protection "n

1ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and
basic data

1ISQ 965-3, ISO general-purpose metric screw threads — Tolerances — Part 3:-Devjations for
constructional screw threads

ISQ 2738, Sintered metal materials, excluding hardmetals — Permeable sintered metal
materials — Determination of density, oil content and open porosity.

ISQ 4003, Permeable sintered metal materials — Determination of bubble test pore size
ISQ 4022, Permeable sintered metal materials — Determination of fluid permeability
ANSI/ASME B1.20.1, Pipe threads, general purposé.(inch)

UL[94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL[2225, Metal-Clad Cables and Cable=Sealing Fittings for Use in Hazardous (Classified)
Logations

UL|60079-0, Explosive Atmospheres Part 0: Equipment — General Requirements

UL| 60079-7, Explosive. Atmospheres — Part 7: Equipment Protection by |Increased
%et!!"ell

UL| 60079-11, Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic
S_aiet!!llill

UL| 60079-15, Explosive Atmospheres — Part 15: Equipment Protection by Type of

Proatection "n

3 Terms and definitions

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

apply.

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426 [1]".

" References in square brackets refer to the bibliography.

3.1

flameproof enclosure “d” enclosure in which the parts which can ignite an explosive gas

atmosphere are placed and which can withstand the pressure developed during an internal explosion of
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an explosive mixture, and which prevents the transmission of the explosion to the explosive gas
atmosphere surrounding the enclosure

3.2 volume total internal volume of the enclosure

Note 1 to entry: For enclosures in which the contents are essential in service, the volume to be considered is the remaining free
volume.

Note 2 to entry: For luminaries, the volume is determined without lamps fitted.

3.3 flameproof jomt or flamepath place where the correspondlng surfaces of two parts of an
enclosure,[0 ' ] ' ' niission of an
internal explosion to the explosive gas atmosphere surroundlng the enclosure

3.4 width of flameproof joint L shortest path through a flameproof joint from the inside to the outside of
an enclosure

Note 1 to entry: This definition does not apply to threaded joints.

3.5 distgnce I shortest path through a flameproof joint, when theswidth of the flamepro¢f joint L is
interrupted by holes intended for the passage of fasteners for assembling the parts of the|flameproof
enclosure

3.6 gap ¢f flameproof joint i distance between the corresponding surfaces of a flameproof joint when
the electridal apparatus enclosure has been assembled

Note 1 to entily: For cylindrical surfaces, forming cylindrical joints}ithe gap is the difference between the diameters of the bore and the
cylindrical cofnponent.

3.7DV DE Modification of Clause 3.7 to replace with the following:
maximum experimental safe'gap (for an explosive mixture) MESG maximum gar of a joint

of|25 mm in width which\prevents any transmission of an explosion during 10 tests made
under the conditions specified in IEC 60079-20-1 [2]

NQTE 1 to entry: ANSI/NFPA 497 also includes information on (MESG) including a table of values.

3.8 shaffl part of\circular cross-section used for the transmission of rotary movement

3.9 operating rod part used for the transmission of control movements which may be rotaryjor linear or
a combination of the two

3.10 pressure-piling results of an ignition, in a compartment or subdivision of an enclosure, of a gas
mixture pre-compressed, for example, due to a primary ignition in another compartment or subdivision

3.11 quick-acting door or cover door or cover provided with a device which permits opening or closing
by a simple operation, such as the movement of a lever or the rotation of a wheel

Note 1 to entry: The device is arranged so that the operation has two stages:
« one for locking or unlocking, and

« another for opening or closing.
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3.12 door or cover fixed by threaded fasteners door or cover, the opening or closing of which requires
the manipulation of one or more threaded fasteners (screws, studs, bolts or nuts)

3.13 threaded door or cover door or cover which is assembled to a flameproof enclosure by a threaded
flameproof joint

3.14 breathing device device which permits an exchange between the atmosphere within an enclosure
and the surrounding atmosphere and which maintains the integrity of the type of protection

3.15 draining device device which permits liquids to flow out from an enclosure and which maintains
the integrity of the type of protection

3.1DV DR Modification of Clause 3.16 to replace with the following:

3.16DV.1 Ex equipment blanking element threaded blanking elements for Group I jor Il, and
non-threaded blanking elements for Group |, that

— ale intended to close unused entries,
— are tested separately from the equipment enclosure,
— hjave an equipment certificate, and

— are intended to be fitted to the equipment enclosure without further consideratipn

Notp 1 to entry: This does not preclude a component certificate for Ex component blanking |elements in

accprdance with {EC UL 60079-0. Examples-of blanking-elements-are shown-inFigure C-1-

Notg 2 to entry: Non-threaded blanking elements are not equipment for Group Il applications.

3.17 Ex equipment thread adapter thread adapter tested separately from the enclosure buf having an
equipment |certificate and which“is intended to be fitted to the equipment enclosure withput further
consideratipn

Note 1 to entry: This does notfpreclude a component certificate for Ex component thread adapters in accordance with [IEC 60079-0.
Examples of thiread adapters‘are shown in Figure C.3.

3.18 Ex component enclosure empty flameproof enclosure provided with an Ex component|certificate,
without the|intermal equipment being defined, so as to enable the empty enclosure to be madg available

for incorporaﬁnn into-an-eauinment cartificate without tha naad forranatition-of tvne-tasting
HoRHRtEahR-egtipeRt-ceiHeate-WHRoUtHe-Reea+oH-epettion-ortypetesthiyg

4 Level of protection (equipment protection level, EPL)

41 General

Electrical equipment with flameproof enclosure “d” shall be one of the following:
— level of protection “da” (EPL “Ma” or “Ga”);

— level of protection “db” (EPL “Mb” or “Gb”); or

— level of protection “dc” (EPL “Gc”).
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The requirements of this standard shall apply to all levels of protection unless otherwise stated.
4.2 Requirements for level of protection “da”
Level of protection “da” is only applicable to catalytic sensors of portable combustible gas detectors.

The following are the additional specific requirements for level of protection “da” that modify or supplement
the requirements of this standard:

— the maximum free internal volume shall not exceed 5 cm?;

— the elecjrical conductors into the sensor shall employ a sealed joint, in accordance with} Clause 6,
directly in the wall of the enclosure;

— the breathing device of the sensor shall comply with Clause 10, and shall be bonded to thg wall of the
enclosure po as to eliminate any gaps (such as cementing per 6.1 or sinter bonding) or sha]l be press-
fitted to thg wall of the enclosure with supplemental mechanical means of secdring (such as swpging);

— supplied|by a circuit of Level of Protection “ia”, with a maximum dissipated power limited tp 3,3 W for
Group | and 1,3 W for Group Il; and

NOTE Catalytic elements operate normally at a high temperature. 4f thé power dissipation is increased Heyond normal
opetjating levels, the element fails to an open circuit. Therefore, the réquired power limitation provides a limitation of the
extefnal surface temperature.

— the non—lransmission tests of 15.3 or 15.4.4 (if applicable) are modified to increase the number of non-
transmissipn tests as shown in Table 1.

Number of non-transmissio-rlatbelgtl for level of protection “da”
Equipment group Number of non-transmission tests
[ 50
IA 50
B 50
He 50 hydrogen and 50 acetylene

4.3 Requirements for level of protection “db”

Other than specific requirements for level of protection da” and ~dc’, all other requirements of this
standard shall apply to level of protection “db”.

4.4 Requirements for level of protection “dc”
441 General

The requirements for level of protection “dc” are applicable to electrical equipment and Ex components
with electrical switching contacts and are found in 4.4.2 through 4.4.3.
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4.4.2 Construction of “dc” devices

4421

General

The requirements of 4.4.2.2 through 4.4.2.5 replace those of Clause 5 through Clause 13. For equipment
in level of protection “dc” that is intended for connection to field wiring, Clause 13 applies.

4.4.2.2 Free internal volume

The free internal volume shall not exceed 20 cm?®.

4.4.2.3 Seal protection

Enclosures| for level of protection “dc” that do not serve as the external equipment entclosu
capable of |withstanding normal handling and assembly operations without damage to seals.

enclosure

requirements of IEC 60079-0 apply.

4424 C

Poured ses
that includg
maximum t

4.4.2.5 Ratings

Devices sh
443 Tes
For devices

15.5. After
shall occuir,

5 Flameproof joints

5.1 Gene

5.1

r level of protection “dc” also serves as the external equipment enclosures, the

ntinuous operating temperature (COT) requirements

Is and encapsulating compounds shall have a continugus operating temperature (C
s a minimum temperature that is below, or equal t9; the minimum service temperg
bmperature that is at least 10 K above the maximum.service temperature.

bl be limited to a maximum rating of 690'V a.c., r.m.s. ord.c. and 16 A a.c. rm.s. or d
s for “dc” devices

involving level of protectiondc”, components shall be subjected to the type test s
the test, the device or.component shall show no visible signs of damage, no exter
and there shall be nofailure to clear the arc when the switch contacts are opened.

ral requirements

DV.1\DR Modification of Clause 5.1, to replace with the following:

re shall be
When the
enclosure

OT) range

ture and a

pecified in
hal ignition

All flameproof joints, whether permanently closed or designed to be opened from time to
time, shall comply, in the absence of pressure, with the appropriate requirements of Clause

5.

The design of joints shall be appropriate to the mechanical constraints applied to them.

The dimensions given in 5.2 to 5.5 specify the essential parameters of flamepaths. In
instances where any of the following apply (for example, in order to comply with the test

for

non-transmission of an internal ignition):

— the minimum length of the flameproof joint as stated by the documentation is greater
than the relevant minimum; or
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— the maximum gap of the flameproof joint as stated by the documentation is less than the
relevant maximum; or

— the minimum number of threads engaged for the flameproof joint as stated by the
documentation is more than the relevant minimum;

NOTE 1 {E€ UL 60079-0 defines the documentation as the documents that give a full and correct specification of
the explosion safety aspects of the electrical equipment.

the equipment certificate humber-shall-inelude-the “X" suffix-in-accordance-with-the shall
be marked according to markingrequirements-of IEC UL 60079-0 to indicate that there are

specific conditions of use listed In the instructions hnd-in-the.
e instructions shall detail one of the following:

— dimensions of the flameproof joints shall be detailed; or
— gpecific drawing referenced that details the dimensions of the flameproof joints; or

— bpecific guidance noted to contact the original manufacturer for information on the
dimensions of the flameproof joints; or

— gpecific indication that the flameproof joints are netintended to be repaired.

NQTE 2 {EC UL 60079-0 permits the use of an advisory.marking on the equipment as an altemnative to the
conditions of use in the instructions fortherequirements-forthe“X marking.

The surface of joints may be protected against corrosion.

Cqating with paint or powder-coat finish is not permitted. Other coating materiial may be
UI:J if the material and application procedure have been shown not to adversely affect the
flameproof properties of the joint.

applied to joint surfaces before assembly. The grease, if applied, shall be of a type that
daes not harden because of ageing, does not contain an evaporating solvent, and does not
cause corrosion.of the joint surfaces. Verification of suitability shall be in accorflance with
the grease manufacturer's specifications.

Cqrrosion inhibiting grease, such as petrolatum or soap-thickened mineral ori}s, may be

Joint surfaces may be electroplated. The metal plating, if applied, shall be in accordance
with the following:

— if not more than 0,008 mm thick, no additional consideration is necessary;

— if more than 0,008 mm thick, then the maximum gap without the plating shall still be in
accordance with the applicable joint requirements, and shall be tested for flame
transmission based on the gap dimension that would exist without the plating.

Note: Anodizing of aluminum enclosures is not considered to be plating.

A thread locking compound shall be permitted as a sealant on threaded joints that are not
intended to be opened after assembly.
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5.2 Non-threaded joints

5.21 Wid

th of joints (L)

The width of joints shall not be less than the minimum values given in Table 2 and Table 3.

The width of joints for cylindrical metallic parts press-fitted into the walls of a metallic flameproof enclosure
of a volume not greater than 2 000 cm® may be reduced to 5 mm, if

a) the design does not rely only on an interference fit to prevent the part being displaced during the type

tests of Cla

b) the asse
tolerances

c) the exten
60 mm.

NOTE There i
combinations,

5.2.2 Gaq

The gap, if
Table 2 and

ise 15,

Mbly meets the impact test requirements of IEC 60079-0, taking the worst-case,inte
nto account, and

hal diameter of the press-fitted part, where the width of the joint is measured, does

5 no prohibition of press-fit combinations of other than metallic parts into metallie’flameproof enclosures.
the minimum width of joint requirements of Table 2 or Table 3 apply.

U]

pne exists, between the surfaces of a joint shall-howhere exceed the maximum valu
Table 3.

The surfacq

NOTE Averag

For flanged
surfaces ot

For electric
joints of cg
constructio

s of joints shall be such that their average roughness R, does not exceed 6,3 um.

e roughness is derived from ISO 468. Determination can be made by visual comparison to a reference plg

joints of other than quick-acting doors or covers, there shall be no intentional gap b
her than that created by the'flatness tolerances of the mating parts.

bl equipment of Group |, it shall be possible to check, directly or indirectly, the gaps

h for indirect ehecking of a flameproof joint.

rference fit

hot exceed

n these other

es given in

te.

btween the

of flanged

vers and doors  designed to be opened from time to time. Figure 1 shows an ¢xample of
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Flameproof
enclosure

Cylindrical dowel
driven into hole

N
SN
Cover L

Width of joint / Surface of cover

and dowel shall be
in the same plane

su1967

IEC 1933/14

Figure 1

Example of construction for indirect checking of a flanged Group | flameproof jojint

5.2.3 Spigot joints
For the determination of the width L of\spigot joints, one of the following shall be taken into accqunt:

— the cylindrical part and the plané part (see Figure 2a). In this case, the gap shall nowhere [exceed the
maximum yalues given in Table'2 and Table 3; or

— the cylipdrical partsonly (see Figure 2b). In this case, the plane part need not comply with the
requirements of Table 2 and Table 3.

NOTE For gapkets, see also 5.4.
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©

S4551A

IEC 1900/14
Figure 2a — Cylindrical part and plane part
1
~

S45518B

IEC 1900/14

Figure 2b — Cylindrical part only
Key
L =c+d(l, A, 1B, IIC)
¢ 26,0 mm (lIC)
23,0 mm (I, 1A, 1IB)
d 20,50L (lIC)
f <1,0mm (I, 1A, 1B, 1IC)

1 interior of enclosure

Figure 2
Spigot joints
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5.24 Ho

les in joint surfaces

5.2.4.1 General

Where a plane joint or the plane part or partial cylindrical surface (see 5.2.6) of a joint is interrupted by
holes intended for the passage of threaded fasteners for assembling the parts of a flameproof enclosure,
the distance / to the edge of the hole shall be equal to or greater than

a)é mmw

b) 8 mmw

¢) 9 mm when the width of joint L is equal to or greater than 25 mm.

NOTE The repuirements for clearance holes of fasteners are specified in IEC 60079-0.

The distan

5.2.4.2 FJanged joints with holes outside the enclosure (see Figure'3-and Figure 5)

The distan

5243 F

The distan

5.2.4.4 Spigot joints where, to the edges of the holes, the joint consists of a cylindrical
plane part/(see Figure 6)

The distan

— the sum
1 mm and

Groups | g

Group IIC

— the width b of the-plane part alone, if either of the above-mentioned conditions is not met.

hen the width of joint L is less than 12,5 mm,

hen the width nfjninf Lis I=Yall 1altoor gmn’rnr than 12 5 mm butless than 25 mm_

Ce | is determined as follows.

Ce | is measured between each hole and the inside of the enclosure.
anged joints with holes inside the enclosure.(see Figure 4)

Ce | is measured between each hole and the@utside of the enclosure.

Ce | is defined as follows:

reduced gap); er

part and a

bf the width a of the cylindfical part and the width b of the plane part, if f is less than or equal to
if the gap of the eylindrical part is less than or equal to 0,2 mm for electrical equipment of
nd llIA, 0,15 mm(for electrical equipment of Group IIB, or 0,1 mm for electrical equipment of
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1
1

S5197A

Figure 3

Holes in surfaces of flanged joints, example A

/g/
NNHINEN

S51978;

Figure 4

Holes in surfaces of flanged joints, example 2

IEC 1902/14

IEC 1903/14
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s5197C
IEC 1904/14

Figure 5

Holes in surfaces of flanged joints, example-3

S ! i£0,20mm (1, 1A)
\

i<0,15 mm (IIB)
i<0,10 mm (IIC)

sU1968

IEC 1905/14

Figure 6

Holes in surfaces of spigot joints, example 1
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S5197E
IEC 1906/14

Figure 7

Holes in surfaces of spigot joints, example 2

NNHR/EEN

S5197F

IEC 1907/14
Key
1 interior of enclosure

Figure 8

Holes in surfaces of spigot joints, example 3

5.2.4.5 Spigot joints where, to the edges of the holes, the joint consists only of the plan¢ part (see
Figure 7 and Figure 8), in so far as plane joints are permitted (see 5.2.7)

The distance / is the width of the plane part between the inside of the enclosure and a hole, where the hole
is outside the enclosure (see Figure 7), or between a hole and the outside of the enclosure where the hole
is inside the enclosure (see Figure 8).

5.2.5 Conical joints

Where joints include conical surfaces, the width of the joint and the gap normal to the joint surfaces shall
comply with the relevant values in Table 2 and Table 3. The gap shall be uniform through the conical part.
For electrical equipment of Group IIC, the cone angle shall not exceed 5°.

NOTE The cone angle is taken to be the angle between the major axis of the cone and the surface of the cone.
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5.2.6 Joints with partial cylindrical surfaces (not permitted for Group IIC)
There shall be no intentional gap between the two parts (see Figure 9a).
The width of the joint shall comply with the requirements of Table 2.

The diameters of the cylindrical surfaces of the two parts forming the flameproof joint, and their tolerances,
shall ensure compliance with the relevant requirements for the gap of a cylindrical joint as given in Table 2.
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54552

X]

e] Q ¢]
o o
o o] o

Figure 9a — Example of a joint with partial cylindrical surfaces

-

y>25T

X

_r
Testlength—1,5

T

S4553

—>"125mm
o =60

Figure 9b — Example of serrated joint

Figure 9

Examples of joint constructions

IEC 1908/14

IEC 1909/14
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5.2.7 Flanged joints for acetylene atmospheres

Flanged joints are only permitted for electrical equipment of Group IIC intended for use in explosive gas
atmospheres containing acetylene provided all of the following conditions are met:

—gapi<0,

—width L 2

04 mm;

9,5 mm; and

— volume < 500 cm?®.

5.2.8 Sellrated joints

Serrated jg

— at least fi

ints need not comply with the requirements of Table 2 and Table 3 but shall have

ve fully engaged serrations,

— a pitch gteater than or equal to 1,25 mm, and

—aninclud
Serrated jg

Serrated jq
serrations
test length
If the man

flanged joi
“conditions

See Figure
5.29 Mu
5.4

5.

ed angle of 60° (+ 5°).
ints shall only be used for joints that are fixed in place.during operation.

ints shall satisfy the test requirements of 15.3; with a) the test gap, ig, between
ps specified in 15.3, based on the manufacturer’s maximum constructional gap, ic
reducedto Y/1,5.

the mating
and b) the

Lifacturer’s maximum constructional gap is different to that shown in Table 2 or Table 3 for a

nt of the same length (determined by multiplying the pitch by the number of serr
of use” requirements of 5.1 apply.

| 9b.
ti-step joints

.9DV.1 DR Modification of Clause 5.2.9 to replace with the following:

ations), the

9DV:1:1.1 A multi-step joint shall consist of not less than 3 adjacent segmentg where

thf path changes direction not less than two times by 90° * 5°,

Multi-step joints need not comply with the requirements of Table 2 or Table 3 but shall
satisfy the test requirements of 15.3 with the test length of each segment reduced to not
more than 75 % of the manufacturer’s specified design minimum lengths.

For flameproof enclosures that incorporate multi-step joints, the equipment eertificate
number shall include—the—“X"—suffix be marked in accordance with the marking

requirements of IEC UL 60079-0 and the specific-conditions-of-uselisted-on-the-certificate

instructions shall detail one of the following:

— dimensions of the flameproof joints shall be detailed; or

— specific drawing referenced that details the dimensions of the flameproof joints; or
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— specific guidance noted to contact the original manufacturer for information on the
dimensions of the flameproof joints; or

— specific indication that the flameproof joints are not intended to be repaired.

NOTE 1 IEC€ UL 60079-0 permits the use of an advisory marking on the equipment as an alternative to the
conditions of use in the instructions for the requirements for the “X” marking .

NOTE 2 Multi-step joints are distinct from labyrinth joints on rotating shafts as addressed in this standard (see

8.1.3).
Table 2
Minimum width of joint and maximum gap for enclosures of Groups I, lIA and IIB
Maximum gap
Minimum mm
Type of jpint ";’:ﬂrt:: l‘_)f For ?c\:r:;l)llme For (ac\:rt‘)sl)ume For ?c\:r::g;;me For ?c\'::)sl)ume Fof (ac\rInOBI)ume
V<100 100 < V<500 | 500< V<2000 [2000<V<5750 > 5750
mm t Jwalus | 0 [walue | v [aafus | 1 [ualus| 1 [ ua|us
FIanged,_c;_/Ii;LdricaI 6 0,30 0,30 0,20 - - - - - - - - - - - -
or spigot join 95 [035 030 020]035 030 020008 008 008 — 008 008| - | 008 -
12,5 0,40 0,30 0,20(040 0,30 0,2040,40 0,30 0,20]0,40 0,20 0,15|0,40| 0,20 0,15
25 0,50 0,40 0,20]0,50 0,40~0,20(0,50 0,40 0,20|0,50 0,40 0,20|0,50 0,40 0,20
6 |03 030 020 - &Y - - - |- - |- - -
9,5 0,35 0,30 020]0,3520,30 020 - - - | - - - | -| - -
Cylindrical Eg;;’negs 12,5 0,40 035 0,25}0,40 0,30 0,200,440 0,30 0,20|0,40 0,20 - |[0,40| 0,20 -
joints for 25 0,50 0,40 Q,30710,50 0,40 0,25/0,50 0,40 0,25|0,50 0,40 0,20|0,50 0,40 0,20
Zf‘aarfﬁ,sof 40 0,60 0,50.0/40 0,60 0,50 0,30(0,60 0,50 0,30|0,60 0,50 0,25]|0,60 0,50 0,25
rotating 6 045 .045 030 - - - |- - —-—| - - —-1-1- -
electrical
machines | Rolling- 9,5 0508045 0,35]0,50 040 025 - - - | - - - | -| - -
with: dlement 12,5 ~10/60 0,50 0,40(060 0,45 0,30|0,60 0,45 0,30|0,60 0,30 0,20(0,60| 0,30 0,20
Hearings 25\ 70,75 0,60 045[075 060 040[075 060 040|075 060 030075 0,60 0,30
40 0,80 0,75 0,60|0,80 0,75 0,45/0,80 0,75 0,45|0,80 0,75 0,40|0,80 0,75 0,40
Constructiongl valueswreunded according to ISO 80000-1 [3] should be taken into consideration when determining the maximum
gap.
NOTE In this jedition of IEC 60079-1, two new columns were introduced into Table 2 that subdivided the previous singld “V > 2 000”

columninto a2 000 < V<5 750" column and a "V'> 5 750" column. This subdivision was made to introduce maximum gap
dimensions for flanged, cylindrical or spigot joints with minimum width of joint L of 9,5 mm where none existed previously.
Specifically, it introduced the values “0,08” for Groups IIA and |IB when volume is “2 000 < V < 5 750” and “0,08” for Group IIA when
volume is “V > 5 750”. These maximum gap values and the associated volume subdivisions are based on historic US Class |,
Division 1 explosion-proof gap dimensions documented in ANSI/UL 1203 [4].
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Table 3

Minimum width of joint and maximum gap for Group IIC enclosures

Minimum width

Maximum gap

mm

Type of joint of joint L Foravolume | Foravolume | Foravolume | Foravolume
cm?® cm® cm® cm?®
mm V<100 100 < V<500 500 < V<2000 V>2000
6 0,10 - - -
Flanged joints? 95 010 010 - -
15:8 546 045 0,04 -
25 0,10 0,10 0,04 0,04
c=6mm 12,5 0,15 0,15 0,15 —
Spigotjoilts  d=05L 25 0,18 0,18 0,18 0,18
(Figure 28) | =¢c+¢ 40 0,20° 0,20° 0;20° 0,20°
f<1mm
6 0,10 - - -
Cylindrical jgints 9,5 0,10 0,10 - -
Spigot joints 12,5 0,15 0,15 0,15 -
(Figure 2b) 25 0,15 0,15 0,15 0,15
40 0,20 0,20 0,20 0,20
6 0,15 - - -
Cylindrical jdints for shaft glands of 9.5 0.15 0.15 - -
rotating elecfrical machines with 12,5 0,25 0,25 0,25 —
rolling elemgnt bearings 25 0,25 0,25 0,25 0,25
40 0,30 0,30 0,30 0,30

@ Flanged joints are permitted for explosive mixtures df acetylene and air only in accordance with 5.2.7.
® Maximum dap of cylindrical part increased to 0,20-mm if f < 0,5 mm.
¢ Maximum dap of cylindrical part increased-t0:0,25 mm if f < 0,5 mm.

gap.

The construgtional values rounded according to ISO 80000-1 should be taken into consideration when determining thg maximum

5.3 Threaded joints

Threaded jpints shall comply with the requirements given in Table 4 or Table 5.

Talele A4
1avic <

Cylindrical threaded joints

Pitch
Thread form and quality of fit

Threads engaged
Depth of engagement

Volume < 100 cm?®

Volume > 100 cm?®

20,7 mm?@

Medium or fine tolerance quality according to ISO 965-1
and ISO 965-3°

25

=25 mm

=28 mm

Table 4 Continued on Next Page
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Table 4 Continued

@ Where the pitch exceeds 2 mm, special manufacturing precautions may be necessary (for example, more threads
engaged) to ensure that the electrical equipment can pass the test for non-transmission of an internal ignition which is
prescribed in 15.3.
b Cylindrical threaded joints which do not conform with ISO 965-1 and ISO 965-3 in respect of thread form or quality of fit
are permitted if the test for non-transmission of an internal ignition, prescribed in 15.3, is passed, when the width of the
threaded joint specified by the manufacturer is reduced by the amount specified in Table 9.

Table 5DV DR Modification of Table 5DV to replace with the following:

Table 5DV
Taper threaded joints * ¢

T

Hreads provided on each part 25"

a
b
E

c

Infernal threads shall gauge at “flush” to “2 3-1/2 turns large™Using an L1 plug-gauge.

Internal and external thread shall have the same nominal size.

xternal threaded parts shall be provided with:

1) an effective thread length not less than the “L2” dimension; and

shoulder and end of the thread.

Threads shall conform to the NPT requirements of ANSI/ASME B1.20.1 and shall’he made-up wren¢h tight.

2) if a shoulder is provided, a length not less than the “L4” dimension between the face of the

Where the tapered threaded joint consists of both the internal and external threaded parts with at I¢ast 4,5
fully engaged threads, the requirements of footnote b_in this table need not be applied.

NOTE See Annex C for tapered thread requirements.applicable to flameproof entry devices.

5.4 Gaskets (including O-rings)

If a gasket| of compressible or elastic*material is used, for example, to protect against the

moisture o

taken into gccount in the determination of the width of the flameproof joint nor interrupt it.
The gasket|shall then be;meunted so that

a) the permjissible gap*and width of flanged joints or the plane part of a spigot joint are maintaine

b) the min
before and

rfdust or against leakage of a liquid, it shall be applied as a supplement, that is to say

imum“width of joint of a cylindrical joint or the cylindrical part of a spigot joint are

ingress of
neither be

d, and

maintained

aftercompressiorm:

These requirements do not apply to cable glands (see 13.4) or to joints which contain a sealing gasket of
metal or of a non-flammable compressible material with a metallic sheath. Such a sealing gasket
contributes to the explosion protection, and in this case the gap between each surface of the plane part
shall be measured after compression. The minimum width of the cylindrical part shall be maintained before

and after c

ompression.


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

JANUARY 23, 2020 UL 60079-1 39
/ 7
2
su1971
IEC 1910/14
Figure 10

lllustration of the requirements concerning gaskets —Example 1

su1972

N

Figure 11

lllastration of the requirements concerning gaskets — Example 2

IEC 1911/14
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P |
3
2
\|
e
su1973
IEC 1912/14
Figure 12

lllustration of the requirements concerning gaskets — Example 3

=

su1974

Figure 13

lllustration of the requirements concerning gaskets — Example 4

IEC 1913/14
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Y
S\

su1975
IEC 1914/14

Figure 14

lllustration of the requirements concerning gaskets —-Example 5

A\

su1976
IEC 1915/14

Figure 15

lllastration of the requirements concerning gaskets — Example 6
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4
7272,
: N
1
~l
su1977
IEC 1916/14

Key
1 interior of enclosure
2 O-ring
3 gasket

4 metallic or n

5.5 Equig

The capilla

using 0 as {he diameter of the inner partyjor when the capillaries do not conform to the gaps giv

tables, the
ignition giv¢

6 Sealed
6.1

6.1.1 Gen

etal sheath gasket

Figure 16

lllustration of the requirements concerning gaskets — Example 7

ment using capillaries

ies shall either comply with the gap dimensions given in Table 2 or Table 3 for cylin

equipment shall be evaluated in accordance with the test for non-transmission of
nin 15.3.

oints

Cemgnted joints

eral

Parts of a

lameproof enclosure-may be cemented either directly into the wall of the enclosu

Hrical joints
en in these
an internal

fe so as to

form with the latter an inseparable assembly, or into a metallic frame such that the assembly can be
replaced as a unit without damaging the cement.

The material, preparation, application, and curing conditions (such as time, temperature, etc.) of the
cementing shall be included in documentation prepared in accordance with IEC 60079-0.

An unaltered sample of the cemented joint assembly representative of production shall be used for
evaluation and testing purposes.

A flameproof joint in accordance with Clause 5, which also incorporates cement, and which is tested
without the cement in accordance with 15.3, does not need to fulfill the requirements of Clause 6.
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6.1.2 Mechanical strength

Cemented joints are only intended to ensure the sealing of the flameproof enclosure of which they form a
part. Arrangements shall be made in the construction so that the mechanical strength of the assembly
does not depend upon the adhesion of the cement alone. Supplemental mechanical means of securing
the cemented joint shall not be defeated by the opening of doors or covers that are intended to be opened
during installation or maintenance.

Cemented

joints shall be subjected to the following tests:

mples representative_of production shall be subjected to an overpressure test w

th water in

a) Two sa
accordanc
under test,

b) Either the same two samples from a) above, or a separate set of samples, shall*be subjg

tests of en
subjected
satisfactory

NOTE The td
samples, with

If there is @ny leakage on the blotting paper as a result of thetest on the samples from 6.1.2

cemented
pressure te

— the flam
followed by

— the test
applicable

The cemern

Routine oVv
3 times theg

6.1.3 Width of cemented joints

The shortg

b with 15.2.3.2. The test is considered satisfactory if blotting paper, placed under-e
is free from any trace of leakage.

closures in IEC 60079-0, as applicable. Subsequent to this conditioning, the samp|
to an overpressure test with water in accordance with 15.2.3.2)) The test is

if blotting paper, placed under each sample under test, is free frém-any trace of leal
sts of enclosures in IEC 60079-0 permit the tests to be conducted on¢either a set of two samples o

the difference being the number of tests conducted on each sample.

oint for one sample that leaks after being subjected to the tests of enclosures ar
sting shall be subjected to the following tests:

b erosion test in 19.4 but with no modifications to the cemented joints of the te

for non-transmission in 15.3.2.1,)0r the test for non-transmission in 15.3.3.3 or

ach sample

cted to the
es shall be
considered
age.

I a set of four

b), then the
d hydraulic

5t samples,

5.3.3.4, as

ted joint is judged satisfactory if this test for non-transmission is satisfactory.

erpressure testing of cemented joints (per Clause 16) shall be performed whenever
reference pressure is necessary to comply with 6.1.2.

st ‘path through a cemented joint from the inside to the outside of a flameproof €

for the equipment group, with\no further modifications to the cemented joints of the t¢st sample.

1,5 times or

nclosure of

volume V' s

hall kb
mainr ve

>3 mmif V<10cm?®
26 mm if 10 cm® < V<100 cm?®
> 10 mm if V> 100 cm?®



https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

44

UL 60079-1

JANUARY 23, 2020

6.2 Fused glass joints

6.2.1 Gen

6.2.

eral

1DV.1 DE Modification of Clause 6.2.1 to replace with the following:

Fused glass joints are glass-to-metal joints formed by the application of molten glass into
a metal frame that results in either a chemical or physical bond between the glass and the
metal frame.

NOTE 1: Fused glass joints do not have a flamepath and therefore do not need to be subjected to the tests of non-

tranismission.

NO7

[E 2: Fused ceramic joints also result in a chemical or physical bond between the ceramic\and thg

metal frame

and

are evaluated in the same manner as a fused glass joint.

6.2.2 Width of fused glass joints

The path th
mm.

7 Operatil

Where an
shall be me

— if the dian
3, the width
mm;

— if the dia
arrangeme
replaceablg
complying

8 Supple

8.1 Joints$ of shafts

rough a fused glass joint from the inside to the outside of a\flameproof enclosure s

hg rods

pperating rod passes through the wall of a flameproof enclosure, the following re
t:

neter of the operating rod exceeds thexminimum width of the joint specified in Table 2

hall be = 3

juirements

and Table

of the joint shall be at least equal-to this diameter but without, however, having to

its shall be made to -facilitate a return to the original state, for example, by n
bushing. Alternatively, gap enlargement due to wear may be prevented by the use
vith Clause 8.

mentary requirements for shafts and bearings

exceed 25

metrical clearance is liable\to be enlarged as a result of wear in normal service, appropriate

eans of a
bf bearings

8.1.1 Generat

Flameproof joints of shafts of rotating electrical machines shall be arranged so as not to be subject to wear
in normal service.

The flamep

roof joint may be

— a cylindrical joint (see Figure 17),

— a labyrinth joint (see Figure 18),

— ajoint with

a floating gland (see Figure 19).
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8.1.2 Cyl

indrical joints

Where a cylindrical joint contains grooves for the retention of grease, the region containing the grooves
shall neither be taken into account when determining the width of a flameproof joint nor interrupt it (see

Figure 17).

The minimum radial clearance k (see Figure 20) of shafts of rotating electrical machines shall not be less
than 0,05 mm.

8.1.3 Labyrinth joints

Labyrinth j
considered
16 are sati

The minim
than 0,05 1

8.1.4 Joi

The detern
bearing an
freely radiz
device shal

Floating gl

bints which do not comply with the requirements of Table 2 and Table 3 may neve
as complying with the requirements of this standard if the tests specified in Clauses
sfied.

Lm radial clearance k (see Figure 20) of shafts of rotating electrical machines shall
nm.

hts with floating glands

nination of the maximum degree of float of the gland shall-take account of the clear
d the permissible wear of the bearing as specified by)the manufacturer. The gland
lly with the shaft and axially on the shaft but the gland shall remain concentric with
| prevent rotation of the gland (see Figure 19),

hnds are not permitted for electrical equipment of Group IIC.

Grooves for grease seals

su1978

rtheless be
14 through

not be less

ance in the

may move
the shaft. A

Figure 17

Example of cylindrical joint for shaft of rotating electrical machine

IEC 1917/14
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$5200
IEC 1918/14

Figure 18

Example of labyrinth joint for shaft of rotating electrical.machine

su1979

IEC 1919/14
Key

1 gap
2 stop to prevent rotation of gland

Figure 19

Example of joint with floating gland for shaft of rotating electrical machine
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Key

k minimum radial clearance pefmissible
without rubbing
m maximal radial clearance taking k into account
D-d diametral clearanee
su1980

IEC 1920/14

Figure 20

Joints of shaft glands of rotating electrical machines

8.2 Bear|ngs
8.2.1 Slepve bearings

A flameprdof joint of a shaft gland associated with a sleeve bearing shall be provided in addition to the joint
of the sleeye bearing itself and'shall have a width of joint at least equal to the diameter of the ghaft but not
exceeding 25 mm.

If a cylindrical or labytfinth flameproof joint is used in a rotating electrical machine with sleeve bearings, at
least one face of the’joint shall be of non-sparking metal (for example, leaded brass) whenever the air gap
between sfator and rotor is greater than the minimum radial clearance k (see Figure 20) spedified by the
manufacturer.The minimum thickness of the non-sparking metal shall be greater than the air gap.

Sleeve bearings are not permitted for rotating electrical machines of Group IIC.
8.2.2 Rolling-element bearings

In shaft glands equipped with rolling-element bearings, the maximum radial clearance m (see Figure 20)
shall not exceed two-thirds of the maximum gap permitted for such glands in Table 2 and Table 3.

NOTE 1 It is acknowledged that, with assemblies, all parts will not exist in their worst case dimensions simultaneously. A statistical
treatment of the tolerances, such as “RMS”, can be required for m and k verification.

NOTE 2 It is not a requirement of this standard that the manufacturer's m and k calculations be verified. Neither is it a requirement of
this standard that m and k be verified by measurement.
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9 Light-transmitting parts

For light-transmitting parts of other than glass, the requirements in Clause 19 of this standard apply.

NOTE Mountings of light-transmitting parts, of any material that produces internal mechanical stress in those parts, can result in
failure of the light-transmitting part.

10 Breathing and draining devices which form part of a flameproof enclosure

10.1

General

Breathing 3
created by
transmissio

They shall
permanent
intended to

These requ

—relief of p

— use with pressure lines containing gas which is capable, of forming an explosive mixture with 3

a pressure
10.2 Ope

The openin
joints.

NOTE Envirof
become inope]

10.3 Conm

nd draining devices shall incorporate permeable elements which can withstand-th
an internal explosion in the enclosure to which they are fitted, and which shall
n of the explosion to the explosive atmosphere surrounding the enclosure.

also withstand the dynamic effects of explosions within the flameproof enclos

withstand continuous burning on their surfaces.
rements apply equally to devices for the transmission of saund but do not cover dev

essure in the event of internal explosion,

n excess of 1,1 times atmospheric pressure,
hings for breathing or draining

ps for breathing or draining shall not'be produced by deliberate enlargement of gaps

mental contaminants (such as from the accumulation of dust or paint) can cause breathing and draini
Fative in service.

position limits

The compo
to an existi

The eleme
acetylene s

sition limits) of the materials used in the device shall be specified either directly or b
g applicable specification.

e pressure
revent the

re without

distortion or damage which would impair their flame-arresting.\properties. They are not

ces for

irand is at

of flanged

hg devices to

reference

containing

ts\jof breathing or draining devices for use in an explosive gas atmosphere

10.4 Dimensions

The dimensions of the breathing and draining devices and their component parts shall be specified.

10.5 Elements with measurable paths

Interstices and measurable lengths of path need not comply with the values given in Table 2 and Table 3,
provided that the elements pass the tests of Clauses 14 through 16.

Additional requirements for crimped ribbon elements and multiple screen elements are given in Annex A.
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10.6 Elements with non-measurable paths

Where the paths through the elements are not measurable (for example, sintered metal elements), the
element shall comply with the relevant requirements of Annex B.

The elements are classified according to their density as well as their pore size in accordance with the
standard methods for the particular material and the particular manufacturing methods (see Annex B).

10.7 Removable devices

10.7.1 General

If a devicg can be dismantled, it shall be designed to avoid reduction or enlargement of’'the openings
during re-assembly.

10.7.2 Mpunting arrangements of the elements
The breathing and draining elements shall be sintered, or fixed by other suitable methods:
— either dirpctly into the enclosure to form an integral part of the enclosure; or

— in a suitable mounting component, which is clamped oryserewed into the enclosure so that it is
replaceabl¢ as a unit.

Alternatively, the element can be mounted, for examplepress-fitted in accordance with 5.2.1, sp as to form
a flameprqgof joint. In this case, the appropriate requirements of Clause 5 shall be appligd, with the
exception [that the surface roughness of the efement need not comply with 5.2.2, if the element
arrangement passes the type test in Clauses 14-through 16.

If necessaly, a clamping ring or similar means can be used to maintain the integrity of the endlosure. The
breathing gr draining element can bexmoeunted

— either from within, in which case the accessibility of screws and clamping ring shall be possible only from
the inside; for

— from outgide the enclosure, in which case the fasteners shall comply with Clause 11.

10.8 Meghanicalstrength

The devica-and-its—guard—ifanyshallwhen-mounted-normally passthe-testforresistanceto impact of

IEC 60079-0.

10.9 Breathing devices and draining devices when used as Ex components
10.9.1 General

In addition to 10.1 through 10.7 inclusive, the following requirements shall apply to breathing and draining
devices which are evaluated as Ex components.
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10.9.2 Mounting arrangements of the elements and components

The breathing and draining elements shall be sintered or cemented in accordance with Clause 6, or fixed
by other methods into a suitable mounting part to form the mounting component.

The mounting component is secured by clamping or by fasteners or screwed into the enclosure as a
replaceable unit complying with the relevant requirements of Clauses 5 and 6 and, where appropriate,
Clause 11.

10.9.3 Type tests for breathing and draining devices used as Ex components

10.9.3.1 General

Attachmenf of the sample device under test shall be made on the end of the test rig enclasure ip the same
manner as |it would normally be mounted on a flameproof enclosure. The test shall be performed on the
sample aftdr the impact test of 10.8 and in accordance with 10.9.3.2 to 10.9.3.4.

The impact|test may be performed on the sample, separate from the test enclosure, when it is mounted on
a plate that|forms the end part of the test rig enclosure.

For device$ with non-measurable paths, the maximum bubble test pore size of the sample shall be not
less than 8% % of the specified maximum bubble test pore size, See B.1.2.

10.9.3.2 Thermal tests
10.9.3.2.1 | General
10.9.3.2.1DV DR Modification of Clause 10.9.3.2.1 to replace with the following

After the bubble test in 40:9:3.10.9.3.1, breathing and draining devices as Ex components
shall be subjected to the. thermal tests based on the maximum intended flameproof
eng¢losure volume, but no'less than the volume of the test rig in Figure 21.

NOTE When using the test,rig in Figure 21, the maximum volume is approximately 2,5 I.

Bre¢athing and)'draining devices intended for multiple use in any single flameproof
enc¢losure shall be tested additionally with the enclosure.

10.9.3.2.2 [ Test procedure

For enclosure volumes of less than or equal to 2,5 I, the test rig assembly with all four sections, as shown
in Figure 21, shall be used, and the test procedure shall be carried out as follows:

a) the position of the ignition source shall be at the enclosure inlet and 50 mm from the inside of the end-
plate housing the device and the results observed;

b) the test mixtures shall be as for 15.4.3.1, as appropriate;
c) the temperature of the external surface of the device shall be monitored during tests;

d) any device shall be operated as specified by the manufacturer's documentation. After each of five tests,
the explosive mixture shall be maintained external to the device for a sufficient time to allow any
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continuous burning on the face of the device to become evident, for at least 10 min, so as to increase the
temperature of the external surface of the device or to make temperature transfer to the outer face
possible; and

NOTE The temperature of the external surface after the 10 min test period is used in determining the temperature class in
accordance with 10.9.3.3.3.

e) the tests shall be carried out five times for each gas mixture for the gas groups in which the device is
intended for use.

Base section with: Section 1 Section 2 Section 3 Section 4
174 500 500 L 500 500 .
IG —@ 40 (internal) ‘ ‘ ‘ ‘
Y
PT i
IG IG

Exh. @ 75 (internal)

S4555

IEC 1921/14
Key
TS test sample position
linlet
Exh. exhaustoutlet

1G ignition sogyirce

PT pressure fransducer

Figure 21

Component test rig for breathing and draining devices

For enclosure volumes\of greater than 2,5 I, a representative enclosure of the intended voluine shall be
used, and the test{procedure shall be carried out as follows:

1) the test mixtufes shall be as for 15.4.3.1, as appropriate;

2) the temperature of the external surface of the device shall be monitored during tests;

3) any device shall be operated as specified by the manufacturer's documentation. After each of five tests,
the explosive mixture shall be maintained external to the device for a sufficient time to allow any
continuous burning on the face of the device to become evident, for at least 10 min, so as to increase the
temperature of the external surface of the device or to make temperature transfer to the outer face
possible; and

4) the tests shall be carried out five times for each gas mixture for the gas groups in which the device is
intended for use.
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10.9.3.2.3 Acceptance criteria

During the thermal tests, no flame transmission shall occur and no continuous burning shall be observed.
The device shall show no evidence of thermal or mechanical damage or deformation which could affect its
flame-arresting properties.

The measured external surface temperature rise of the device shall be multiplied by a safety factor of 1,2
and added to the maximum service temperature of the device for the determination of the temperature
class of the electrical equipment.

NOTE Breathing and draining devices which fail any of the tests of 10.9 are excluded from evaluation as a component device.
However, when used as an integral part of a flameproof enclosure, they are tested with the specific enclosure in ac¢ordance with
15.4.

10.9.3.3 Test for non-transmission of an internal ignition
10.9.3.3.1 | General
10.9.3.3.1DV DR Modification of Clause 10.9.3.3.1 to replace with the following

After the bubble test in 40:9:3 10.9.3.1, this test shall beccarried out on a standard test rig,
as jllustrated in Figure 21, and made in accordance with 15.4.4, with the following additions
and modifications.

10.9.3.3.2 | Test procedure

The position of the ignition source shall be as shown in Figure 21:
a) at the inlgt end; and

b) at 50 mnp from the inside of the end:plate housing the device.

For the purposes of the test, thetest rig shall be assembled for each gas group, in accordance ith Figure
211, and hgve the following-number of sections:

— Group | and Graup11A: one section of test rig assembly;

— Group 1B and Group IIC: four sections of test rig assembly.

The gas mixture within the test rig enclosure shall be ignited and the tests shall be made five times at each
ignition point.

For breathing and draining devices of Groups I, IIA and IIB having either measurable paths or non-
measurable paths, the non-transmission test of 15.3.2 shall be applied.

For breathing and draining devices of Group IIC with measurable paths, the non-transmission test of
15.3.3 and either 15.4.4.3.2 or 15.4.4.3.3 shall be applied.

For breathing or draining devices of Group IIC with non-measurable paths, 15.4.4.3.2 (method A) or
15.4.4.3.3 (method B) shall be applied.
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10.9.3.3.3 Acceptance criteria

During the test, no ignition shall be transmitted to the surrounding test chamber.

10.9.3.4 Test of the ability of the breathing and draining device to withstand pressure
10.9.3.4.1 Test procedure

The reference test pressures in each gas group are

— Group | 1200 kPa,
— Group I{A 1 350 kPa,
— Group I[B 2 500 kPa,
— Group I|C 4 000 kPa.

For the pufpose of the test, a thin flexible membrane is fitted over the inner surfaces of the breathing and
draining devices. The reference pressure shall be one of the relevant pressures given above|for the gas
group for which the component is intended.

One of the[following overpressure tests shall be applied:

— 1,5 timeg the reference pressure for a period of atleast 10 s. Then each component shall bg submitted
to a routing test; or

— 4 times the reference pressure for a periodof at least 10 s. If this test is successful, the marjufacturer is
not required to apply the routine test to all future components of the tested type.

10.9.3.4.2| Acceptance criteria

After the dverpressure tests,.the device shall show no permanent deformation or damage dffecting the
type of profection.

10.9.4 Ex componént certificate

10{9.4DV.1 DR Modification of Clause 10.9.4 to replace with the following:

10.9.4DV.1.1.1 Ex component certificate instructions

The Ex component eertifieate instructions shall include, in-the-schedule-of-limitations; the
details necessary to properly select a breathing or draining device for attachment to a type
tested flameproof enclosure. The schedule-eflimitations instructions shall include, as a
minimum, the following:

a) the maximum recorded surface temperature obtained during the type test corrected to
40 °C, or to the higher marked ambient;

b) service temperature range for non-metallic enclosures and non-metallic parts of
enclosures;
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c) the maximum permitted enclosure volume (based on the thermal test) if greater than

2,5

—confirmation-of-the material of construction, maximum bubble test pore size and

minimum density, where applicable; and

e) special mounting instructions, if any.

1"

11.1 Fast
enclosure §

— for Grou
shrouded o

— for Group

NOTE For Gr
fastener head

11.2 Fast
11.

In ¢

The property class of the screw or nut, or yield stress and type of the screw or

du

— marked on the equipment in accordance with Table 14, point a), or

S

Fasteners and openings

bners accessible from the outside and necessary for the assembly-of-the parts of a
hall

b |, be special fasteners complying with the requiremefts of IEC 60079-0, with
I provided in counter-bored holes or inherently protected by'the equipment construct

I, be special fasteners complying with the requirements of IEC 60079-0.

bup | applications, the intent behind requiring shrouding or counter-boring is to provide some basic prg
from impact.

eners of plastic material or light alloysiare not permitted.

BDV.1 DR Modification of Clatise 11.3. to replace with the following:

ing testing shall be either:

pecified in the relevant eertificate instructions as a specific condition of use.

flameproof

the head
on,

tection of the

tarrying out the type tésts specified in Clause 15, the screws and nuts specified by the
mapnufacturer shall be used.

nut, used

NOTE See Annex F for additional informative details on mechanical properties for screws and nuts.

11.4 Studs shall comply with 11.3 and shall be securely fixed, i.e. they shall be welded or riveted or

permanentl

y attached to the enclosure by another equally effective method.

11.5 Fasteners shall not pass through the walls of a flameproof enclosure unless they form a flameproof
joint with the wall and are non-detachable from the enclosure, for example by welding, riveting or an

equally effe

ctive method.
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11.6 In the case of holes for screws or studs which do not pass through the walls of flameproof
enclosures, the remaining thickness of the wall of the flameproof enclosure shall be at least one-third of
the nominal diameter of the screw or stud with a minimum of 3 mm.

11.7 When screws are fully tightened into blind holes in enclosure walls, with no washer fitted, at least
one full thread shall remain free at the base of the hole.

11.8 Openings, other than for entry devices, may be provided in the wall of a flameproof enclosure for
optional installation of devices such as pushbuttons. If the optional device is not installed in the resulting
opening at the time of manufacturing, the opening shall be closed by a device such that the flameproof
properties of the enclosure are maintained.

NOTE The thfead forms for these openings are not restricted to those specified for entry devices (see Clause 13)!

11.9 Thrgaded doors or covers shall be additionally secured by means of a hexagon'socket sgt screw, or
some equdlly effective method.

12 Materjals
12.1 Flaeproof enclosures shall withstand the relevant tests prescribed in Clauses 14 through 16.

12.2  When several flameproof enclosures are assembled tegether, the requirements of this standard
apply to edch of them separately, and in particular to the partitions separating them and to all the bushings
and operating rods which pass through the partitions.
12.3 When an enclosure contains several intercomimunicating compartments, or when it is| subdivided
because of the disposition of the internal parts, presslres and rates of rise of pressure greater than normal
may be prgduced.
Such pherjomena shall be precluded as far as possible by the construction. If it is impossible to avoid
these phenomena, the resulting higher;stresses shall be taken into account in the construgtion of the
enclosure.

12.4

124DV D1 Modification to delete Clause 12.4. This clause does not apply.

=

N\ 4 ialshallt | han.tl litv-150.
naE N | litv 150.is. defined by ISG.185.

12.5 Liquids shall not be used in flameproof enclosures when there is a risk of producing oxygen, or an
explosive mixture, more hazardous than that for which the enclosure was designed, by the decomposition
of these liquids. They may, however, be used if the enclosure passes the tests prescribed in Clauses 14
through 16 for the type of explosive mixture produced; however, the surrounding explosive atmosphere
shall be appropriate to the group for which the electrical equipment is constructed.

12.6 In flameproof enclosures of Group |, insulating materials subjected to electrical stresses capable of
causing arcs in air and which result from rated currents of more than 16 A (in switching equipment such as
circuit-breakers, contactors, isolators) shall have a comparative tracking index equal to or greater than CTI
400 M.

NOTE CTl is determined in accordance with IEC 60112.
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However, if the above-mentioned insulating materials do not pass this test, they may be used if their
volume is limited to 1 % of the total volume of the empty enclosure or if a suitable detection device enables
the power supply to the enclosure to be disconnected, on the supply side, before possible decomposition
of the insulating material leads to dangerous conditions. The presence and effectiveness of such a device
shall be verified.

12.7 Flameproof enclosures shall not be made of zinc, or made of zinc alloy of 80 % zinc or greater.

NOTE Zinc and zinc alloys tend to deteriorate rapidly (particularly tensile strength), especially in warm, moist air. It is also considered
more reactive than most other metals. As such, the restriction above was implemented.

ment and
or copper
alloys:
—shall be coated with tin, nickel, or by other coatings; or
— shall have the maximum copper content of the alloy limited.to 60 30 %.
Flameproof entry devices as defined in Annex C are-not considered an enclosure surface

requiring coating or copper content restriction.

NOTE The restriction of the use of copper in acetylene atmospheres is due to the potential formation
on the surface that can be ignited by friction or impact.

pf acetylides

13 Entriep for flameproof enclosures

13.1 General

The flameproof properties of the enclosure are not altered if all entries meet the relevant requirements
given in thig clause and shall be.one of the following:

— internal metric threads,with a tolerance class of 6H or better according to ISO 965-1 and I1SO [965-3, and
any chamfgr or undereut;is limited to a maximum depth of 2 mm from the external wall surface;

— external metric:threads with a threaded part of at least 8 mm in length and at least eight fulll threads. If
the thread|is\provided with an undercut, then a non-detachable and non-compressible |washer or
equivalent deviee-shall-befittedto-ensure-therequiredength-of-thread-engagement;

NOTE 1 The requirement for at least eight full threads is to ensure that at least five full threads will be engaged when the part is
installed in a threaded entry — taking into account the presence of any chamfer or undercut.

—internal N

PT threads in accordance with Table 5;

— external NPT threads in accordance with Table 5; or

— for Group

| applications only, non-threaded joint in accordance with 5.2.

NOTE 2 This requirement is not intended to apply to integral cable glands or similar entry devices provided by the manufacturer as
part of the enclosure.
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13.2 Threaded holes

13.2DV DR Modification of Clause 13.2. to replace with the following:

Metric F threaded holes in enclosures to facilitate cable glands or eenduit-entries fittings
other than NPT shall have the thread type and size identified, for example M25-or1/2NPT.

This may be accomplished by

— marking of the specific thread type and size adjacent to the hole in accordance with Table
15DVA1,

arking of the specific thread type and size on the nameplate in accordance

1 tVﬂ,

—Jdentification of the specific thread type and size as part of the installation
document, with a reference marking on the nameplate in accordance with Table 1

with Table

nstruction
5DV.1.

manufacturer shall state the following in the documents defining the electrical

iy
equipment:

a) the places where entries can be fitted; and

b) the maximum permitted number of these entries.

Each entry shall have no more than one’thread adapter when an adapter
nking element shall not be used with an.adapter.

bl

NH

T threaded entries shall not be smaller than trade size "2 nor larger than tr.

s used. A

ade size 6.

Where an integral bushing (historically known as a conduit stop) is not provided

I, the inner

end of the entry shall be smooth“and well-rounded. The dimensions of an integral bushing,

if ﬂirovided, shall be as shownin Table 16DV.1.

NH

S threaded entriestmay be provided for an enclosure for Group IIA or IIB lociations and

shiall use a NationalStandard Pipe Straight (NPS) thread per ANSI/ASME B1.20.

1 and shall

in¢lude an intedral bushing and shall provide for five full threads of engage

ment. The

dimensions of the integral bushing shall be as shown in Table 16DV.1.

Tarle 16DV DR Addition of Table 16DV.1
Table 16DV.1
Integral bushing diameter based on conduit trade size

Trade Size of Conduit Throat diameter of integral bushing (mm)
(in) Minimum Maximum

112 14 16

3/4 19 21

1 24 27

1-1/4 32 35

1-1/2 37 4“1

Table 16DV.1 Continued on Next Page
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Table 16DV.1 Continued

Trade Size of Conduit Throat diameter of integral bushing (mm)

2 47 53

2-1/2 56 63

3 70 78

3-1/2 81 90

4 92 102

5 15 128

6 139 154

13.3 Nonithreaded holes (for Group | only)

For Group | only, plain (non-threaded) holes to facilitate the installation of cable-glands or bushings shall

state the fo
a) minimun

b) mountin
torque) and

c) keeper
spacing of

d) minimun
pressure);

€) maximur

f) informati
head to ens

lowing in the documents defining the electrical equipment:

width of joint “L” and maximum gap for flanged, cylindrical*or spigot joint;

j stud or bolt specifications (such as diameter, thtead, tensile strength, length,

position (such as pitch circle diameter and spacing);

blate, and associated fastener (s), dimension requirements and position (such 3

he holes to support the gland, diameter, coupling means);

N tensile strength requirement of materials, fasteners, etc. (based on equipmen

n and minimum thread engagément for the holes in the enclosure; and

bn that will relate thé\length of fasteners to thickness of the keeper plate under th
ure that the fasteners will have correct engagement and will allow correct space at

of holes in accordance with 11.7 where applicable.

Figure 22 p|

rovides anéexample of how the possible documentation could appear.

head type,

s quantity,

reference

e fastener
the bottom
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Max. bore dia. R
Min. gland dia|
. 14
Nominal Max. Min. | 125min. ¥ W
entry size | bore dia. | gland dia.| flame pathy .
50,8 50,96 50,56 O-ring (opt.) / 8 min. thread
63,5 63,62 63,22 ' engagement
76,2 76,35 75,95 Keep plate
9.3 95,40 95,00 M8 x 1,25 x 16 capscrew
108 108 10 107, 70 MIQ . 04
Vo Xz T-wasner (Opt)
114,3 114,5 114,10
su1981

IEC 1922/14

Material detajls and minimum tensile strength should be specified and may be tabulated in a materials table elsewhere in the
documentatign. Drill hole depth of fastener holes, keeper plate details (thickness;.geometry, tensile strength), quantity gnd location of
mounting fasteners should be provided.

Figure 22

Example of possiblédocumentation

13.4 Cable glands

13{4DV DR Modification of Clause 13.4. to replace with the following:

Cgble glands, whether integral or separate, shall meet the requirements of thig standard,
the relevant requirements of Annex C and create, on the enclosure, the joint widths and
gaps prescribed in Clause 5.

Where cable,glands are integral with the enclosure or specific to the enclosure| they shall
beltestedsas part of the enclosure concerned.
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13.5 Conduit sealing devices

13.5.2

13.5.1DV DR Modification of Clause 13.5.1 to replace with the following:

Conduit sealing devices, whether integral or separate, shall meet the requirements of this
standard, the requirements of C.2.1.2 and C.3.1.2 with "conduit sealing device" substituted

for "cable gland” and create, on the enclosure, the joint widths and gaps prescribed in
Clause 5.

Wh

Wh

se
Cl

ere conduit sealing devices are integral with the enclosure or specific to.the e¢nclosure,
they shall be tested as part of the enclosure concerned.

ere conduit sealing devices are separate:

ling devices do not have to be submitted to the tests, of 15.2, nor to the rout
use 16;

- J\readed Ex conduit sealing devices can be evaluated.as equipment. Suc

— other conduit sealing devices can only be evaluated’‘as an Ex component; and

in

Co

13.

A

se

- 'L.Jfficient information shall be provided in the’documentation to facilitate the i

oles according to 13.2.

nduit entries are permitted only for-electrical equipment of Group Il.

5.3DV DR Modification of Clause 13.5.3 to replace with the following:

h conduit
ne test of

hstallation

ealing device such as a stopping box with setting compound shall be provided, either
as jpart of the flameproof enclosure or immediately at the entrance thereto. It sh
the type test for sealing prescribed in Annex C. Alternatively, an explosionpro

all satisfy
bf conduit

| is permitted'to be applied by the installer or user of the equipment accord

ing to the

Na

ional Electrical Code®. An-evaluated-sealing-device-may-be-applied-by-the-i|

device is fixed to the enclosure either directly or through an accessory necessary for coupling.
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13.6 Plugs and sockets and cable couplers

13.

6DV DR Modification of Clause 13.6 to add the following NOTE:

NOTE In the US, a cable coupler is for Group | only.

13.6.1

If attached on a flameproof enclosure plugs and sockets shall be constructed and mounted so

that they do not alter the flameproof properties of the enclosure on which they are mounted, even when
the two parts of the plugs and sockets are separated.

13.6.2 Trlle widths and the gaps of the flameproof joints (see Clause 5) of the flameproaofier

plugs and
separation
complying

13.6.3 F
maintained
connected
bonding or|

13.64 |If
load and d
quenching
test circuit
loads only.

13

sockets and cable couplers shall be determined by the volume which exists at the
of the contacts other than those for earthing or bonding or those which are part
with IEC 60079-11.

br plugs and sockets and cable couplers, the flameproof properties.of the enclost
in the event of an internal explosion, both when the plugs and'sockets or cable G
together and at the moment of separation of the contacts, ether than those for
those which are parts of circuits complying with IEC 60079:11-

not connected to an interlocking switch which ensures-a time delay between switd
isconnecting the plug and socket, the plug and sécket shall remain flameproof dur
period while opening a test circuit of the rated voltage and rated current. For a.c.
power factor shall be less than or equal to 0;6; unless the equipment is marked

6.5DV DR Modification of Clause 13,6.5 to replace with the following:

T

caple couplers fixed together by means of special fasteners conforming to 11.1

b
c

closures of
moment of
5 of circuits

re shall be
ouplers are
earthing or

hing of the
ng the arc-
circuits, the
or resistive

e requirements of 13.6.2 throtigh 13.6.4 inclusive do not apply to plugs and sockets or to

and which

r a marking in accordance with Table 14, point b). Plugs and sockety with this

struction shall be marked only for EPL Gc.

13.7 Bushings

13

ByY

7DV DR Modification of Clause 13.7 to replace with the following:

shings, whether integral or separate, shall meet the requirements of this st3

ndard, the

re

prescribed in Clause 5.

evant requirements of Annex C and create, on the enclosure, the joint widths and gaps

Where bushings are integral with the enclosure or specific to the enclosure, they shall be
tested as part of the enclosure concerned.

Where bushings are separate they shall be evaluated as Ex components.:
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13.8 Blanking elements
13.8DV DR Modification of Clause 13.8 to replace with the following:

If, at the determination of the manufacturer, entries provided in a flameproof enclosure are
not intended to always be used, they shall be closed by Ex equipment or Ex component

blanking elements so that the flameproof properties of the enclosure are maintaiged.

Ex[Equipment or component blanking elements shall comply with Annex C.

A hlanking element shall not be used with a thread adapter.

Sufficient information shall be provided in the doeumentation-installation instructions to
facjilitate the mounting in holes according to 13.2 or 13.3, as applicable.

14 Verifidation and tests

The requirgments of IEC 60079-0 concerning verification and testing are, for the type of| protection
flameproof gnclosure “d”, supplemented by the following requirements.

The determination of the maximum surface.iemperature specified in IEC 60079-0 shall be madé under the
conditions dlefined in Table 6 of this standard.

Table 6
Conditions-forthe determination of maximum surface temperature

Type of electrical apparatus Overload or malfunction conditions

Luminaires (yithout ballast) None
U, +10%
Rectifier effect simulated by diode

Luminaires wWith electro-magnetic ballasts

Luminaires with-eleetrenie-baliasts As-speeified-by-the-applieable-standare-forindustridl equipment
Motors None

Resistors None

Electromagnets U, and worst-case air-gap

Other equipment As specified by the applicable standard for industrial equipment

NOTE For test voltage and current parameters, see the maximum surface temperature requirements in IEC 60079-0.

15 Type tests
15.1 General

The type tests shall be carried out in the following sequence:
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a) determination of the explosion pressure (reference pressure) in accordance with 15.2.2 on one sample
that may or may not have been subjected to the tests of enclosures in accordance with IEC 60079-0;

b) overpressure test in accordance with 15.2.3 on one of the samples which has been subjected to the
tests of enclosures in accordance with IEC 60079-0; and

c) test for non-transmission of an internal ignition in accordance with 15.3 on one sample that may or may
not have been subjected to the tests of enclosures in accordance with IEC 60079-0 and may or may not
have been subjected to the test from b) above.

Testing mgy deviate from this sequence in that the static or dynamic overpressure test'may be carried out
either aftel] the test for non-transmission of an internal ignition or on another sample, which hag also been
subjected fo those other tests affecting mechanical strength already applied to the first sample.|In no case,
after the operpressure test, shall the joints of the enclosure have suffered a-permanent defofmation nor
shall the emclosure have suffered any damage affecting the type of protection:

The enclodqure shall, in general, be tested with all the enclosed equipment in place. However, this may be
replaced by equivalent models.

If an enclpsure is designed to take different types of equipment and components, with the detailed
mounting arrangements declared by the manufacturer, the énclosure may be tested empty, pfovided that
this is the nost severe condition for explosion pressure development, and that compliance with the other
safety reqyirements of IEC 60079-0 can be confirmed:

15{1DV.1 DR Modification of Clause-15:1, fifth paragraph to replace with the following:

If the enclosure is designed so'that it can be used in the absence of part of th¢ enclosed
eIipment, the tests shall be-mmade under the conditions considered to be the mpst severe.

In |both cases, the eertificate instructions shall indicate the types of enclosed equipment

permitted and their mounting arrangements.

Joints of rgmovable parts, of flameproof enclosures shall be tested in the worst-case assembly ¢onditions.

15.2 Tests of ability of the enclosure to withstand pressure

15.2.1 General

15.2.1DV DR Modification of Clause 15.2.1 to replace with the following:

The object of these tests is to verify that the enclosure can withstand the pressure of an
internal explosion.

The enclosure shall be subjected to tests in accordance with 15.2.2 and 15.2.3.

The tests are considered satisfactory if the enclosure suffers no permanent deformation or
damage invalidating the type of protection. In addition, the joints shall in no place have
been permanently enlarged.
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15.2.2.1

For equipment marked with a nameplate interrupting rating greater than 10 000 r. m. s.

symmetrical amperes, reference pressure tests are to be conducted under short-circuit

conditions based on the marked maximum interrupting rating.

15.2.2 Determination of explosion pressure (reference pressure)

General

15.2.2.1DV DR Modification of Clause 15.2.2.1 to replace with the following:

The reference pressure is the highest value of the maximum smoothed pressure)
atmospheric pressure, observed during these tests. For smoothing, a low-pass fi
3 dB point of 5 kHz £ 0.5 kHz shall be used.

For electrical equipment intended for use at an ambient temperature below -
reference pressure shall be determined by one of the following methods.
— For all electrical equipment, the reference pressure shall.be'determined at a te
not higher than the minimum ambient temperature.

a
abs
for

or all electrical equipment, the reference pressure shall be determined
ient temperature using the defined test mixture (s), but at increased pre
bolute pressure of the test mixture (P), in ‘kPa, shall be calculated by the
mula, using T, ., in °C:

P=100[293 /T, i, 1+ 273)] kPa

, min

A or lIB

or electrical equipment of Group Il

ther il tating-clectrical |

Anj b ;
prgssure-piling is not considered likely, the reference pressure shall
no
hay

be det
mal ambient temperature using the defined test mixture (s), but is to be a
ye a reference pressure increased by the “test factors for reduced ambient c

givien in Table 7.

&

relative to
Iter with a

P0 °C, the

mperature

t normal
ure. The
following

lhes{such

metry(see
hat where

jrmined at

sumed to
bnditions”
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Table 7
Test factors for reduced ambient conditions
Minimum ambient temperature Test factor
°C
= -20 (see Note) 1,0
2-30 1,37
>-40 1,45
2-50 1,53
= -60 1,62

NOTE

Consid
substa

his covers equipment designed for the standard ambient temperature range specified in IEC 60079-0-

eration should be given to applications in which the temperature inside the flameproof enclosure may be
tially lower than the rated ambient temperature.

15.2.2.2
pressure d

The mixtuqe shall be ignited by one or more ignition sources. However,"when the enclosure

device wh
produce th
deviceisd

The press
locations 0
of the testi
gaskets ar

The contin
turbulence

The numb
atmospher

— electrical
— electrical

— electrical

Each test consists of igniting an explosive mixture inside the enclosure and me
cveloped by the explosion.

ch produces sparks capable of igniting the explosive niixttre, this device may
e explosion. (It is nevertheless not necessary to produce’ the maximum power fol
bsigned.)

ire developed during the explosion shall be .determined and recorded during ead
f the ignition sources as well as those of the pressure recording devices are left to th
hg laboratory to find the combination which-produces the highest pressure. When
b provided by the manufacturer, these shall be fitted to the enclosure under test.

Lious effects of devices inside enclosures, such as rotating devices, which can creat
that may result in an increase inwreference pressure shall be considered. See also 1;

pr of tests to be made ahd, the explosive mixture to be used, in volumetric ratio wit
c pressure, are as fallows:

equipment of Group |: three tests with (9,8 £ 0,5) % methane;
equipment-of Group llA: three tests with (4,6 £ 0,3) % propane;

equipment of Group |IB: three tests with (8 + 0,5) % ethylene;

asuring the

contains a
be used to
I which the

h test. The
e discretion
detachable

b significant

n air and at

— electrical equipment of Group IIC: five tests with (14 + 1) % acetylene and five tests with (31 £ 1) %

hydrogen.

15.2.2.3 Rotating electrical machines shall be tested at rest and running. When they are tested running,
they may be driven either by their own source of power or by an auxiliary motor. The minimum test speed

shall be at

least 90 % of the maximum rated speed of the machine.

NOTE If the motor is intended to be converter driven, manufacturer specified rated speed often covers both present and future
converter applications.

All motors shall be tested with at least two transducers, with one located in the end-turn area at each end
of the motor. Ignition shall be initiated at each end of the motor, in turn, with the motor both at rest and
running. This will result in at least four series of tests. If a termination compartment is provided that is
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interconnected to the motor and is not sealed, a three transducer setup and additional test series is to be
considered.

15.2.2.4 For Group IIB, in cases where pressure piling may occur during the test of flameproof
enclosures, the tests shall be made at least five times with each gas of 15.2.2.2 for the applicable gas
group. Afterwards they shall be repeated at least five times with a mixture of (24 + 1) % hydrogen/methane
(85/15).

NOTE 1 The need to conduct this repeat testing is based on the principles that (1) when pressure piling is not involved, ethylene will
result in worst case representative pressures, and (2) when pressure piling is involved, it will not. Therefore, under this premise,
when pressure piling is an issue, the additional testing with the mixture of (24 + 1) % hydrogen/methane (85/15) is included.

NOTE 2 Therg is presumption of pressure-piling when either (1) the pressure values obtained during a series of testg involving the
same configuration, deviate from one to another by a factor of 21,5, or (2) the pressure rise time is less than 5-ms,/Two graphs are
provided beloW for guidance on how to consider pressure rise time. When referring to these two graphs below; the’presisure rise time
is based on the elapsed time at the point of the maximum rate of rise of the pressure. This is normally the elapsed time hetween 10 %
and 90 % of fhe maximum pressure. Actual waveforms sometimes exhibit a more regular shape as\shown in Fighre 23, or an
irregular shapg as shown in Figure 24. When determining the pressure rise time, a plateau such as”shown at the beginning of the
waveform in F]gure 24 is excluded.

—

Maximum rate of rise
Explosion pressure curve

Pressure

L Time
/ik Pressure rise time —

sy1982

IEC 1923/14

Figure 23

Example of a regular shaped waveform
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su1983

IEC 1924/14

Figure 24

Example of an irregular shaped waveform

15(2.2.5DV.1 DR Modification of Glause 15.2.2.5 to replace with the following:

tests with the mixture of.that gas with air at atmospheric pressure that gives the highest
explosion pressure. «Such electrical equipment shall then be evaluated npt for the
corresponding equipment group but only for the single gas considered.

Electrical equipment marked-for a single gas shall be subjected to at least fiv%explosion

NQTE A series of tests over the flammable range is used to determine the mixture with air that givgs the highest
explosion pressure.

W ere exclusion of a specific gas or gases is required the eertiﬁeate—number equipment
bnts of IEC
ions shall

detall this excluswn

Double marking can be applied for a specific gas and for the next lowest group to the
group of this gas (for example, IIB + H,), if the enclosure has been submitted not only to the
tests for the specific gas, but also to those necessary for the lower group.
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15.2.3 Overpressure test
15.2.3.1 General
15.2.3.1DV DE Modification of Clause 15.2.3.1 to replace with the following:

This test shall be made using either of the following methods, which are considered as
equivalent.

NOTE - Some materials such as cast iron exhibit changes in material properties at extreme low temperatures
such as a reduction in tensile strength.

15.2.3.2 Qverpressure test — First method (static)

The relativg pressure applied shall be

—1,5 times[the reference pressure; or

— 4 times the reference pressure for enclosures not subject to routine overpressure testing; or

— 3 times the reference pressure for enclosure where the routing overpressure testing is replaced by a
batch test (see 16.6); or

— at the pressures given in Table 8, when reference pressure determination has been impracticgble due to
the small sige of the equipment.

Table 8
Relative pressures for small equipment

Volume Group Pressure?

cm® kPa

<10 I, 1A, 11B, lIC 1000

>10 | 1000

>10 IIA, 1IB 1500

>10 |[e3 2000
@ For equipmentintended for use at an ambient temperature below —20 °C, the above pressures shall be increasgd by
the appfopriate\test factors noted in Table 7.

The period of application of the pressure shall be at least 10 s.
The test is performed once on each sample, as applicable.

The overpressure test shall be considered satisfactory if the test result is in compliance with 15.2.1 and if
there is no leakage through the walls of the enclosure.

NOTE A non-compressible hydraulic media is normally used for these tests. If a compressible media such as air or inert gas is used,
failure of the enclosure can result in personal injury or property damage.
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15.2.3.3 Overpressure test — Second method (dynamic)

The dynamic tests shall be carried out in such a way that the maximum pressure to which the enclosure is
subjected is 1,5 times the reference pressure.

When the test is carried out with mixtures specified in 15.2.2.2, these may be precompressed to produce
an explosion pressure of 1,5 times the reference pressure.

The test shall be made once only, except for electrical equipment of Group IIC for which each test shall be
made three times with each gas.

iated in each
partment may

NOTE If thelle is a product with inter-connected chambers, the intent is not necessarily that one ignition be(ini
compartment| Tests are conducted for each of the configurations considered necessary. A high pressure in_a com
reduce the likglihood of propagation, while a low pressure may increase it.

The overpressure test shall be considered satisfactory if the test result is in compliance with 15{2.1.

15.3 Test for non-transmission of an internal ignition

15.3.1 General

Gaskets (see 5.4) shall be removed. While some grease may remain, excessive grease shall be removed
(see 5.1). The enclosure is placed in a test chamber. The same’ explosive mixture is introduged into the
enclosure and the test chamber at the same pressure.

The flamepath lengths (engagement) of threaded jointséf the test specimen(s) shall be reducefl according
to Table 9.

The flamepath lengths of spigot, cylindrical and flanged joints of the test specimen(s) shall nof be greater
than 115 % of the minimum length(s) stated\by the manufacturer.

Flanged gaps of spigot joints, where the width of the joint L consists only of a cylindrical part (see Figure

2b) shall b
1B and notf

Gap requir
(for Group

less than 0,3 mm fer\Group IIC.

ements for the test specimen(s) are included in 15.3.2 (for Groups I, IIA and 1IB) a
[1C).

For equip

e
above 60 NF the’ non-transmission tests shall be conducted under one of the following conditio

nt with flamepaths other than threaded joints, and intended for use at an ambient t

b enlarged to values of-not less than 1 mm for Groups | and IIA, not less than 0,5 min for Group

nd in 15.3.3

emperature
NS:

— at a temperature not less than the specified maximum ambient temperature; or

— at normal ambient temperature using the defined test mixture at increased pressure according to the
factors in Table 10; or

— at normal atmospheric pressure and temperature, but with the test gap igc increased by the factors noted
in Table 10.

If enclosures are constructed from different materials with different temperature coefficients, and if this has
an influence on the gap dimensions (e.g. in case of a glass window forming a cylindrical gap with a
metallic frame), one of the following shall apply for the flame transmission test:


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

70 UL 60079-1 JANUARY 23, 2020

— the calculated maximum gap, i¢ 1, taking into account the maximum constructional gap at 20 °C and the
gap enlargement at specified maximum ambient temperature, T, .« shall be verified by increasing the
test gap /g to at least 90 % of the calculated maximum gap at T, pay; OF

— the calculated maximum gap ic 1, taking into account the maximum constructional gap at 20 °C and the

gap enlargement at specified maximum ambient temperature T, .« shall be verified by using the defined
test mixture at increased pressure according to the formula

B, = (ic,r/ig) X (0,9)

Table 9
Reduction in length of a threaded joint for non-transmission test

Reduction in length by

Groups |, IIA and IIB Group lIC
Type of threaded joint 15.3.2 15.3.3

15.3.2.1 15.3.2.2 15.3.3.2 15.3.33 or

Cylindrigal, complying with ISO 965-1 and
1ISO 969-3 in respect of thread form and No reduction No reduction No reduction No redpiction
mediun or better quality of fit

Cylindrigal, not complying with ISO 965-1 and

1ISO 964-3 in respect of thread form or quality 1/3 1/2 1/2 1/8

of fit

NPT No reduction No reduction No reduction No redjiction

Table 10
Test factors fo increase pressure or test gap (ig)

Temperature up to Group | Group IIA Group IIB Group |

°C 12,5,% CH4/H, 55 % H, 37 % H, 27,5% J::
7,5 % C,H,

60 1,00 1,00 1,00 1,00
70 1,06 1,05 1,04 1,11
80, 1,07 1,06 1,05 1,13
90 1,08 1,07 1,06 1,15
100 1,09 1,08 1,06 1,16
110 1,10 1,09 1,07 1,18
120 1,11 1,10 1,08 1,20
125 1,12 1,11 1,09 1,22

For Group IIC, test factors per 15.3.3 are also required to be introduced into the test pressure or test gap in
addition to the test factors above.

Electrical equipment marked for a single gas shall be subjected to non-transmission tests based on the
corresponding equipment group for the single gas considered.
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15.3.1DV.1 DR Modification of Clause 15.3.1, tenth paragraph to replace with the following:

15.3.1DV.1.1.1 If tested at a distance less than that indicated in Table 11DV.1, this
equipment shall have the minimum distance of obstructions specified on in the certificate
instructions. Also, the equipment may be marked in accordance with Table 15DV.1.

Table 11DV D2 Modification of Table 11DV.1 to replace with the following:

Table 11DV.1

Minimum distance ot obstructions from flameproot “d” flange openingg

Gas group Minimum distance
mm
A 10
1IB 30
lic 40

p
p

NDTE IEG-60079-14 The National Electrical Code limits the installation of equipment employing typq of

otection “d” that incorporates flanged (flat) joints. Specifically, the flanged joints of such equipm¢nt are not
ermitted to be installed closer to solid objects that are not part of the'equipment, than the dimensions shown

n Table 11DV.1, unless the equipment is so tested.

NQTE For other than simple geometries, multiple test configurations are employed to confirm non-trg

15.3.2 Electrical equipment of Groups |, IIA and IiB

15.3.2.1 [The gaps i of the enclosure shall be at least equal to 90 % of the maximum constry
ic as specified in the manufacturer's drawings (0,9 ic < i < i¢).

The explodive mixtures to be used,dnh,volumetric ratio with air and at atmospheric pressure, are

— electrical equipment of Gro@p:l: (12,5 £ 0,5) % methane-hydrogen [(58 £ 1) % methane and
hydrogen] [MESG = 0,8 mm);

— electrical|equipment.of Group llA: (55 £ 0,5) % hydrogen (MESG = 0,65 mm);

— electricallequipment of Group IIB: (37 £ 0,5) % hydrogen (MESG = 0,35 mm);

nsmission.

ctional gap

as follows:

42 +1) %

NOTE The explosive mixtures chosen for this test ensure that the Joints prevent the transmission of an internal ignition, with a known
margin of safety. This margin of safety, K, is the ratio of the maximum experimental safe gap of the representative gas of the group
concerned to the maximum experimental safe gap of the chosen test gas.

— electrical equipment of Group I: K= 1,14 /0,8 = 1,42 (methane);

— electrical equipment of Group IIA: K=0,92/0,65 = 1,42 (propane);

— electrical equipment of Group II1B: K=0,65/ 0,35 = 1,85 (ethylene).

Alternatively, if the gaps of a test specimen do not fulfil the above condition, one of the following methods
may be used for the type test for non-transmission of an internal ignition:

— a gas/air mixture with a smaller MESG value as given in Table 12:
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Table 12
Gas/air mixtures
Group iglic Mixture
20,75 (55 £ 0,5) % hydrogen
Group |
>0,6 (50 + 0,5) % hydrogen
Group IIA 20,75 (50 +0,5) % hydrogen
20,6 (45 +0,5) % hydrogen
(28 + 1,0) % hydrogen
20,75
Group 1B (28 £1,0) % hydrogen
20,6 at 140 kPa absolute pressurg
— precompression of the normal test mixtures according to the following formula:
P, =(ic/ig)*0,9
where P, is|the precompression factor.
15.3.2.2 If enclosures of Groups IIA and IIB could be destroyed)or damaged by the test in 14.3.2.1, it is
permitted that the test be made by increasing the gaps abave the maximum values specitied by the
manufacturer. The enlargement factor of the gap is 1,42 fer-Group llA electrical equipment apd 1,85 for
Group 1IB Electrical equipment. The explosive mixtures*to be used in the enclosure and jn the test
chamber, inl volumetric ratio with air and at atmospheric\pressure, are as follows:
— electrical equipment of Group IIA:; (4,2 £ 0,1) % propane; or
— electrical equipment of Group IIB: (6,5 +£0,5) % ethylene.
15.3.2.3 The test in 15.3.2.1 or 15.3.2.2 shall be made five times taking each test configyration into
consideratipn. The test result.is considered satisfactory if the ignition is not transmitted {o the test
chamber.

15.3.3 Electrical equipment of Group IIC

15.3.31 (

5eneral

oy

The tests ir

ignition is not transmitted to

4 4
I |

5.

(@)

o4 , Ce . . C o e
O Ul 10.0.0.4 UdlT DE UsSEU 10T NS 1IESL, AU dit® CONSIUCTeU Sdllsl
he test chamber.

aas
D.9.2,

33
tot

ctory if the

NOTE The methods below are equivalent in their factors of safety, 1,5, and the minimum test gap of 90 %. This is accomplished by
either increasing the pressure or by increasing the test gap dimension or by increasing the oxygen of the test mixture.

15.3.3.2 First method — Testing by increased test gap

All gaps of

oints other than threaded joints shall be increased to the value

1,35i-<ip<1,5ic

with a minimum of 0,1 mm for flanged joints
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where
i is the test gap;
ic is the maximum constructional gap, as specified on the manufacturer's drawings.

The following explosive mixtures, in volumetric ratio with air and at atmospheric pressure, shall be used in
the enclosure and in the test chamber:

a) (27,5 £ 1,5) % hydrogen, and

b) (7,5 £ 1) % acetylene.

Five tests|taking each test configuration into consideration shall be made with )each mixture. If the
equipment|is intended for use solely with hydrogen or solely with acetylene, the tests shall bg made only
with the cofresponding gas mixture.

NOTE When preparing a test sample employing a cylindrical joint of a shaft gland for a rotating‘machine with roller elefnent bearings,
the test gap ig is based on the diametrical clearance from Table 2 or Table 3, and not the radial,clearance of 8.2.2.

15.3.3.3 PBecond method - Testing by increased pressure
The enclodure shall be tested with a test gap ig according to_the following formula:

O,9lc§lE§lC

The encloqure and the test chamber are filled with>one of the gas mixtures specified for the firgt method at
a pressurelequal to 1,5 times atmospheric pressure.

The test sHall be carried out five times with each explosive mixture.

Alternatively, if the gaps of a test specimen do not fulfil the above condition, the following method may be
used.

Precomprgssion of the normal test mixtures according to the following formula:

P,=(ig/ig)* 1,35

where P, i§ the precompression factor.

NOTE When preparing a test sample employing a cylindrical joint of a shaft gland for a rotating machine with roller element bearings,
the test gap ig is based on the diametrical clearance from Table 2 or Table 3, and not the radial clearance of 8.2.2.

15.3.3.4 Third method - Testing by oxygen enrichment of test gases

The gaps i of the enclosure shall be at least equal to 90 % of the maximum constructional gap ic as
specified in the manufacturer's drawings (0,9 i¢ < ig < i¢).

The test mixtures to be used consist of the following, in volumetric ratio and at atmospheric pressure:

a) (40 = 1) % hydrogen, (20 = 1) % oxygen and the rest nitrogen; and
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b) (10 £ 1) % acetylene, (24 + 1) % oxygen and the rest nitrogen.

The tests shall be carried out five times with each test mixture. For devices intended for use only in
hydrogen, only test mixture a) is required.

15.3.3.5 Number of tests for single piece production

Electrical equipment which are a single piece production shall be tested a total of five times, taking each
test configuration into consideration, with unaltered test gaps and with each of the explosive mixtures
specified in 15.3.3.2 at atmospheric pressure and the dimensional requirements of 5.1 apply.

15.4 Testls of flameproof enclosures with breathing and draining devices

15.4.1 Ggdneral

The tests i order on a

sample afte

N accordance with 15.4.2 to 15.4.4 inclusive shall be carried out in the following
r the impact strength test of 10.7.2.

For devices hall not be

less than 8

with non-measurable paths, the maximum bubble test pore\size of the sample g
b % of the specified maximum bubble test pore size. See Aninex B.

15.4.2 Tests of ability of the enclosure to withstand pressure

15.4.2.1 T

15.4.2.2
draining de

15.4.2.3 §
thin plastic
overpressu
protection.

NOTE The int

he tests shall be made in accordance with 152 with the following additions and mod

For the determination of the explosion ‘pressure in accordance with 15.2.2, bre
vices shall be replaced by solid plugs,

For the overpressure test in accardance with 15.2.3, a thin flexible membrane (for
sheet) shall be fitted to the.inner surfaces of the breathing and draining devices
e test, the device shall show’'no permanent deformation or damage likely to affect

bnt of the thin flexible iembrane is to minimize leakage during the test without influencing the strength of

ifications.

hthing and

bxample, a
. After the
the type of

he device.

15.4.3 Thermal tests

15.4.3.1

est procedure

The enclos .2 but with

the ignition source only in the position giving the most unfavourable thermal results.

The temperature of the external surface of the device(s) shall be monitored during the test. The test shall
be carried out five times. The test mixture to be used shall be (4,2 + 0,1) % propane in volumetric ratio with
air and at atmospheric pressure. Additionally, for devices intended for use in acetylene, (7,5 + 1,0) %
acetylene in volumetric ratio with air and at atmospheric pressure shall be used.

In an enclosure where there is the possibility of a forced or induced flow of a potentially dangerous gas,
the enclosure shall be arranged during the tests so that the gas can flow through the device(s) and the
enclosure.

Any ventilation or sampling system shall be operated as specified in the manufacturer's documentation.
After each of the five tests, the external explosive mixture shall be maintained for a sufficient time to allow
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any continuous burning on the face of the device to become evident (for example, for at least 10 min so as
to increase the temperature of the external surface of the device or to make heat transfer to the outer face
possible).

NOTE The temperature of the external surface after the 10 min test period is used in determining the temperature class in
accordance with 15.4.3.2.

15.4.3.2 Acceptance criterion

No continuous burning shall be observed. No flame transmission shall occur. The measured external
surface temperature rise of the device shall be multiplied by a safety factor of 1,2 and added to the
maximum §ETvice temperature of the device for the determination of the temperature class ol the electrical
equipment

15.4.4 Tgst for non-transmission of an internal ignition

15.4.41 [General

This test shall be made in accordance with 15.3 with the following additions and modifications.
15.4.4.2 Test procedure

An ignition[source shall be placed first close to the inner surface’of the breathing and draining|device and
subsequertly in one or more places if a high peak explosion pressure and rate of rise of pregsure at the
face of the|device is likely to occur. Where the enclosure’has more than one identical device, the device to
be tested shall be that which gives the most unfavaeurable results. The test mixture within thé¢ enclosure
shall be ignited. The test shall be made five times for'each position of the ignition source.

15.4.4.3 Non-transmission test for breathing and draining devices
15.4.4.3.1| General

For breath|ng and draining devices of Groups |, lIA and [IB, the non-transmission test of 15.8.2 shall be
applied.

For breathing and draining devices of Group IIC with measurable paths, the non-transmissjon tests of
15.3.3 shall be applied: For breathing and draining devices of Group IIC with non-measurable paths, the
non-transnpission tests of 15.4.4.3.2 or 15.4.4.3.3 shall be applied.

15.4.4.3.2 | ‘Method A — Testing by increased pressure

The tests are carried out five times with each test mixture. The tests are made according to 15.3.3.3 and
15.4.4.2.

For devices intended for use only in hydrogen, only the test with the hydrogen/air mixture is required.
15.4.4.3.3 Method B - Testing by oxygen enrichment of test gases

Carbon disulphide is excluded for enclosures with a volume greater than 100 cm®. The test mixtures to be
used consist of the following, in volumetric ratio and at atmospheric pressure:

a) (40 = 1) % hydrogen, (20 = 1) % oxygen and the rest nitrogen; and
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b) (10 £ 1) % acetylene, (24 + 1) % oxygen and the rest nitrogen.

The tests shall be carried out five times with each test mixture, in accordance with 15.4.4.2.

For devices intended for use only in hydrogen, only test mixture a) is required.

15.4.4.4 Acceptance criterion

The test result is considered satisfactory if no ignition is transmitted to the test chamber.

15.5 Test

15.5.1

The tests o

(13 33

Gdneral

15.5 replace the tests of 15.2 through 15.4.4.4.

15.5.2 Preparation of “dc” samples

Any elasto
intended to

meric or thermoplastic material which is used for the purpose of sealing a cove
be opened in service, or which is unprotected against mechanical or environment

shall be removed wholly or partially before the device or component is subjected to the type

such remoy

NOTE Any rer

al will result in a more onerous test.

haining non-metallic parts of the enclosure will have beentsubjected to the thermal endurance tests.

15.5.3 Tes$t conditions for “dc” devices

156.5.3.1 (

The device
constructio

eneral

or component, which shall betarranged to have the most adverse dimensions perm
 drawings, shall be filled-with and surrounded by an explosive mixture according to

group of the equipment, as follows;

— Group IIA
— Group |IB

— Group IIG
or alternati

- (55 £ 0,5) % hydrogen/air at atmospheric pressure;
- (37 £ 0,5).% hydrogen/air at atmospheric pressure;

: (40<+1) % hydrogen, (20 + 1) % oxygen and the remainder nitrogen at atmospher
vely (27,5 £ 1,5) % hydrogen/air at an overpressure at a pressure equal to

er which is
bl damage,
test when

tted by the
the stated

C pressure
1,5 times

atmospheri

c.nresslLire
el oS-

15.5.3.2 Test procedure

For “dc”, the explosive mixture within the device shall be ignited by the operation of the enclosed contacts
when connected to the maximum rated source of energy and power, and maximum load, in terms of
voltage, current, frequency and power factor. A make and break test shall be made 10 times with a fresh
explosive mixture for each test and the explosive mixture surrounding the device shall not be ignited.


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

JANUARY 23, 2020 UL 60079-1 77

16 Routine tests
16.1 General

16.1.1 The following routine tests are intended to ensure that the enclosure withstands the pressure and
also that it contains no holes or cracks connecting to the exterior.

The routine tests include an overpressure test made according to one of the methods described for the
type tests in 15.2.3. For equipment intended for use at an ambient temperature below —20 °C, a pressure
test at normal ambient temperature is sufficient.

16.1.2 THhe routine overpressure test may be made by the first method even when the ovefpressure type
test has bgen made by the second method.

When the |determination of the reference pressure has been impracticable and, when a dynamic test
involves a frisk to the enclosed equipment (windings, etc.), the static pressures to be applied gre as given
in Table 13,

Table 13
Static pressures
Volume Group Pressure®
cm?® kPa
<10°® I, A, 1B, IIC 1000
>10 [ 1000
>10 LIAWIB 1500
>10 |[e; 2000
@ Appli¢able to welded constructions only.
b For efuipment intended for use at an ambient temperature below —20 °C, the above pressures shall be increasgd by
the apgropriate test factors noted in Table 7

16.1.3 When the second method is chosen, the routine test consists of — an explosion test jwith, inside
and outside the enclosure, the-appropriate explosive mixture specified in 15.2.2 (for the detefmination of
explosion pressure) at 1,5times atmospheric pressure, or

— an explgsion testwith the appropriate explosive mixture specified in 15.2.2 (for the detefqmination of
explosion pressure)y'at 1,5 times atmospheric pressure inside of the enclosure, followed|by a non-
transmissipn test-with explosive mixtures as specified in 15.3.2.2 or 15.3.3.2 (test for non-transmission of
an internalfignition, with enlarged gaps) inside and outside the enclosure at atmospheric pressJre, or

— an explosion test with the appropriate explosive mixture specified in 15.2.2 (for the determination of
explosion pressure) at 1,5 times atmospheric pressure, followed by a static test at a pressure of at least
200 kPa.

16.1.4 For the routine test, it is sufficient to test the enclosure empty. However, if the routine test is
dynamic and the enclosed equipment influences the pressure rise during an internal explosion, the test
conditions shall address this influence.

The individual parts of a flameproof enclosure (for example, cover and base) can be tested separately.
The test conditions shall be such that the stresses are comparable to those to which these parts are
exposed in the complete enclosure.
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NOTE A non-compressible hydraulic media is normally used for these tests. If a compressible media such as air or inert gas is used,
failure of the enclosure can result in personal injury or property damage.

16.2 Enclosures not incorporating a welded construction

For enclosures that do not incorporate welded constructions, routine overpressure tests are not required
under either of the following conditions:

— for volumes less than or equal to 10 cm?; or

— for volumes greater than 10 cm®, and when the prescribed type test has been made at a static pressure
equal to foyr times the reference pressure.

16.3 Enclosures incorporating a welded construction

For enclosyres or parts of enclosures that incorporate a welded construction, the-integrity of the welded
construction shall be verified by means of routine overpressure testing.

Alternativelly, when routine overpressure testing of a welded constructionsis.impractical (such aq due to the
construction of the enclosure), and when the enclosure complies with.the 4 times overpressurg type test,
the integrity of the welds may be verified by one of the following inspection methods:

— radiographic weld inspection; or
— ultrasoniq weld inspection; or
— magnetic|particle weld inspection; or

— liquid penjetrant weld inspection.

NOTE ISO standards exist for each of the above weld inspection methods.
16.4 Bushings not specific to one flameproof enclosure

Routine tegts are not required for bushings that are not specific to one flameproof enclogure, if the
assembly procedure is sufficiently documented (see C.2.1.4).

16.5 Acce¢ptance.criteria

The routine|tests are considered satisfactory if

a) the enclosure withstands the pressure without suffering permanent deformation of the joints or damage
to the enclosure, and

b) when the test has been made by the dynamic followed by the static tests of 16.1.3, there is no leakage
through the walls of the enclosure or, if tested dynamically, there is no transmission of an internal ignition.

16.6 Batch testing

Where the routine overpressure testing is replaced by a batch test according to the following criteria based
on ISO 2859-1 [5]:
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— For a production batch up to 100, a sampling of 8 needs to be tested at 1,5 times the reference pressure

with no fail

ures.

— For a production batch from 101 to 1 000, a sampling of 32 needs to be tested at 1,5 times the reference
pressure with no failures.

— For a production batch from 1 001 up to 10 000, a sampling of 80 needs to be tested at 1,5 times the
reference pressure with no failures.

— Batches above 10 000 must be subdivided into smaller batches.

If there is gny non-compliant test results, 100 % of all remaining samples in the batch shall be\tested at 1,5
times the reference pressure. Future batches should be routine tested at 1,5 times the referen¢e pressure
until confidence is established to reconsider batch testing.

NOTE Upon hon-compliant test results, reconsideration of this batch testing approach is at the discretion of the pafty issuing the
involved certificate.

17 Switchgear for Group |

17.1 General

Group | flameproof enclosures which are to be opened ffem’ time to time on site, for ekample, for
adjustment purposes or for resetting of protection relays, and which contain remotely operated switching
devices in|which circuits can be made or broken by a“separate influence (e.g. mechanica|, electrical,
electro-optjcal, pneumatic, acoustic, magnetic, or thermal) when this influence is not applied manually to
the equipnjent itself, and which produce in-service ares or sparks capable of igniting an explosjve mixture,
shall comply with the following requirements.

17.2 Megns of isolation

17.21 General

All access|ble conductors, except those of intrinsically safe circuits complying with IEC 60p79-11 and
those for bpnding or earthing,/shall be capable of being isolated from the supply before the opening of the
flameproof|enclosure.

The meang of isalation of these flameproof enclosures shall be in accordance with 17.2.2, 17.2.3 or
17.2.4.

17.2.2 The means of fsotation shaftbe fittedinside the ftameproof enciosure, M which case the parts

which remain energized after the means of isolation has been opened shall either:

— be protected by one of the standard types of protection of EPL Mb listed in IEC 60079-0; or

— have clearances and creepage distances between phases and to earth in accordance with the
requirements of IEC 60079-7, and be protected by an enclosure that provides a degree of protection of at
least IP20, arranged so that a tool cannot contact the energized parts through any openings. This does not
apply to parts of intrinsically safe circuits complying with IEC 60079-11 which remain energized.

In either case, a marking in accordance with Table 14, point c), shall be provided on the cover protecting
the parts which remain energized.
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17.2.3 The means of isolation shall be fitted inside another enclosure complying with one of the standard
types of protection of EPL Mb listed in IEC 60079-0.

17.2.4 The means of isolation shall consist of a plug and socket or a cable coupler complying with the

requiremen

ts of 13.3.

17.3 Doors or covers

17.31

These door;

Quick-acting doors or covers

a) the enclpsure retains the properties of the flameproof enclosure, type of protection “d’)\as |

isolator is ¢

b) the isolg
enclosure,

17.3.2 Doors or covers fixed by screws

These door

17.3.3 Th

These door

18 Lampholders and lamp caps

18.1

The following requirements apply tolampholders and lamp caps which together have to form a

enclosure,
protection *

18.2 Device preventing lamps working loose

The device
omitted for
protection “

readed doors or covers

General

g or covers.shall he mnphnnihnll\ll interlocked with an isolator so that

osed, and

tor can only be closed when these doors or covers ensure the properties of the
ype of protection “d”.

s or covers shall bear a marking in accordance with Table 14, point c).

s or covers shall bear a marking in accordanee with Table 14, point c).

type of protection “d”,. so” that they may be used in luminaires of increased safe

i
< -

which prevents lamps working loose, required in IEC 60079-7, increased safety “
threaded lampholders provided with a quick-acting switch in a flameproof enclosu
H”,"which breaks all poles of the lamp circuit before contact separation.

ong as the

flameproof

flameproof
ty, type of

", may be
re, type of

18.3 Holders and caps for lamps with cylindrical caps

18.3.1

data sheets Fa6 of IEC 60061.

Holders and caps for tubular fluorescent lamps shall comply with the dimensional requirements of

18.3.2 For other holders, the requirements of Clause 5 shall apply, but the width of the flameproof joint
between the holder and the cap shall be at least 10 mm at the moment of contact separation.

18.4 Holders for lamps with threaded caps

18.4.1

likely conditions of service.

The threaded part of the holder shall be of a material which is resistant to corrosion under the
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18.4.2 At the moment of contact separation when unscrewing the lamp, at least two complete turns of
the thread shall be engaged.

18.4.3 For threaded lampholders E26/E27 and E39/E40, electrical contact shall be established by
spring-loaded contact elements. In addition, for electrical equipment of Group IIB or IIC, the making and
breaking of contact during insertion and removal of the lamp shall take place within a flameproof
enclosure, type of protection “d”, of Group IIB or IIC, respectively.

For threaded lampholders E10 and E14, the requirements of 18.4.3 are not necessary.

19 Non-metallic enclosures and non-metallic parts of enclosures

19.1 General

The following requirements apply to non-metallic enclosures and non-metallic parts of enclosyres, except
for

a) sealing rings of cable glands or conduit sealing devices, for which Clause'C.3 applies,
b) cementead joints for which Clause 6 applies, and

c) non-mefgallic parts on which the type of protection does not dépend.

19.2 Resjistance to tracking and creepage distances.on'internal surfaces of the enclosyre walls

When an gnclosure or a part of an enclosure of non=metallic material serves directly to support live bare
parts, the fesistance to tracking and the creepage' distances on the internal surfaces of the Walls of the
enclosure $hall comply with the requirements of f{EC 60079-7 or IEC 60079-15, as applicable.

However, for enclosures of electrical equipment of Group | which may be subjected to electri¢al stresses
capable of|producing arcs in air and:which result from rated currents of more than 16 A, the rgquirements
stated in 12.6 shall be observed.

19.3 Requirements for type tests

For non-metallic enclesures and non-metallic parts of enclosures, the type tests in this standard are
modified inl accordan¢e with the following sequence:

a) determination-of the explosion pressure (reference pressure) in accordance with 15.2.2 on pne sample
that may o[m&nﬂambmmuﬂm&dmmm&mmmﬁmmmmm 79-0;

b) overpressure test in accordance with 15.2.3 on all of the samples which has been subjected to the tests
of enclosures in accordance with IEC 60079-0;

c) test for non-transmission of an internal ignition in accordance with 15.3 on one sample subjected to the
tests indicated in b) above;

d) test of erosion by flame in accordance with 19.4 on the sample subjected to the tests indicated in c)
above; and

e) test for non-transmission of an internal ignition in accordance with 15.3 on the sample subjected to the
tests indicated in d) above.
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19.4 Test of erosion by flame

This test only applies to enclosures of volume greater than 50 cm® and of which the flameproof joints have

at least one

face of plastic material.

The sample shall be prepared as described in 15.3, except that gaps of flanged joints and plane parts of

spigot joints

shall be set to a value between 0,1 mm and 0,15 mm.

For bushings which are common to two adjacent flameproof enclosures, the test shall be carried out in the
enclosure giving the worst conditions.

The test copsists of 50 ignitions of the explosive mixture specified in 15.2.2.2 for the correspon
In the casg of electrical equipment from Group IIC, 25 ignitions shall be made with each

explosive nixtures specified in 15.2.2.2.

The test is judged satisfactory if the test for non-transmission in 15.3 is satisfactory,

20 Marking

20.1 General

Flameproof enclosures "d" shall be marked in accordance with\IEC 60079-0 with the following

marking for
— For Level
— For Level
— For Level
20.2 Cauf

Where any
“CAUTION
may be cor

hbined into one‘equivalent warning.

the type of protection "d*:

of Protection "da", complying with the requirements of 4.2 the marking shall include
of Protection "db", complying with the requirements of 4.3 the marking shall include
of Protection "dc", complying withithe requirements of 4.4 the marking shall include
ion and warning markings

of the following markings are required, the text as described in Table 14, followin
or “WARNING,”(may be replaced by technically equivalent text or symbols. Multipl

ling group.
of the two

additional

lda“.

Idb“.

dc".

g the word
e warnings

Table 14
Text of caution or warning markings
Point Reference Caution or warning marking
a) 11.3 “CAUTION — USE FASTENERS WITH YIELD STRESS = (VALUE)“, where the (value)
is determined by the applicable testing
b) 13.6.5 “WARNING — DO NOT SEPARATE WHEN ENERGIZED”
©) i 2127’ ;23 2 “WARNING - DO NOT OPEN WHEN ENERGIZED”
d) 3. “WARNING — DO NOT OPEN WHEN AN EXPLOSIVE GAS ATMOSPHERE IS
PRESENT”

20.3

Informative markings

Where any of the following markings are required, the text as described in Table 15DV.1 may be replaced
by technically equivalent text or symbols. Multiple warnings may be combined into one equivalent warning.


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

JANUARY 23, 2020 UL 60079-1 83

Table 15DV DR Modification of Table 15DV.1 to replace with the following:

Table 15DV.A1
Text of informative markings

Point Reference Informative marking
a) 13.2 Identification of metric thread size and type, e.g. “H2NPT*-“M25”
b) 13.2 “SEE INSTALLATION INSTRUCTION DOCUMENT”
c) 15.3.1 “THIS EQUIPMENT SHALL BE INSTALLED SO THAT THE FLANGED JOINT(S) ARE

NOT WITHIN (VALUE) OF A SOLID OBJECT THAT IS NOT PART OF THIS
EQUIPMENT” where the (value) is determined by the proximity of the golid object
during flame transmission testing, with the tested values less than thgse stated in
Table 11DV.1

204DV DR Addition of Clause 20.4DV as follows:

2014DV.1 Interrupting rating markings

Flameproof equipment incorporating circuit breakers, motor controllers and similar high-
current interrupting equipment shall be marked-with the interrupting rating in rms
symmetrical amperes.

21 Instryctions

All flameprpof “d” equipment shall be accomparied by instructions as required by 60079-0, incJuding, as a
minimum, ¢etails on the flamepath dimensions*or indication that repair of the flamepaths is notfintended, if
required by 5.1.
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Annex A
(normative)

Additional requirements for crimped ribbon elements and multiple screen elements of breathing
and draining devices

A.1 Crimped ribbon elements and multiple screen elements shall be constructed from cupronickel,
stainless steel or other metal found suitable for the application. Aluminium, titanium, magnesium and their
alloys shall not be used.

See 10.3 for limits on copper content.

A.2 Wherg the paths through the device can be specified in the drawings and measured jin‘the complete
device, an |upper and lower tolerance limit for the path dimensions shall be specified_and’mionitored in
production.

A.3 Wherg Clause A.2 does not apply, the relevant requirements of Annex B shall apply.

A.4 The type tests of 15.4.4 shall be carried out with samples manufacturéd with not less than 90 % of
the largest permitted gap dimensions.
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Annex B
(normative)

Additional requirements for elements, with non-measurable paths of breathing and draining
devices

B.1 Sintered metal elements
B.1.1 Sintered metal elements shall be constructed from one of the following:

— stainless steel;

—90/10 copper-tin bronze; or

— a specifi¢ metal or specific alloy found suitable for the application. Aluminium, titanium, magpesium and
their alloys|shall not be used.

See 10.3 for limits on copper content.
B.1.2 The¢ maximum bubble test pore size shall be determined by the method specified in ISO 4003.
B.1.3 The density of the sintered metal element shall be determined in accordance with ISO 2738.

B.1.4 Where determination of open porosity and/or fluid permeability of elements is Jrequired in
connectior] with functional aspects of devices, measurements shall be made in accordance with ISO 2738
and ISO 4(22.

B.1.5 Sintered metal elements shall be clearly identified in the documentation by declaring
a) the material in accordance with 10.3 and B.1.1,

b) the maxJmum bubble test pore size.ifumicrometers in accordance with B.1.2,

c¢) the minimum density in accordance with B.1.3,

d) the minimum thickness{and

e) where appropriate /the fluid permeability and open porosity in accordance with B.1.4.

B.2 Presred metal wire elements

B.2.1 Pressed metal wire elements shall be constructed from stainless steel wire braid or another
specified metal found suitable for the application.

See 10.3 for limits on copper content.

Aluminium, titanium, magnesium and their alloys shall not be used. Manufacture shall start from a wire
braid which is compressed in a die to form an homogeneous matrix.

B.2.2 In order to evaluate the density, the wire diameter shall be specified. Information shall also be
given on the mass, length of wire braid, thickness of the element, and mesh size. The ratio between the
mass of the element and the mass of an identical volume of the same solid metal shall be between 0,4 and
0,6.

B.2.3 The maximum bubble test pore size shall be determined by the method specified in ISO 4003.
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B.2.4 The density of the element shall be determined in accordance with ISO 2738.

B.2.5 Where determination of open porosity and/or fluid permeability is required in connection with
functional aspects of elements, measurements shall be made in accordance with ISO 2738 and ISO 4022.

B.2.6 Metal wire elements shall be clearly identified in the documentation by declaring:
a) the material in accordance with 10.3 and B.2.1,

b) the maximum bubble test pore size in micrometers in accordance with B.2.3,

c¢) the minimum density in accordance with B.2.4,

d) the dimepsions, including tolerances,

e) the original wire diameter, and

f) where appropriate, the fluid permeability and open porosity in accordance with' B.2.5.
B.3 Metal foam elements

B.3.1DV DR Modification of Clause B.3.1 to replace with the following:

Metal foam elements shal are permitted to:be produced by coating a reticulated
polyurethane foam with nickel, removing the polyurethane by thermal decomposition,
converting the nickel into a nickel-chromecalloy, for example, by gaseous diffysion, and
compressing the material as necessary.

B.3.2 Metal foam elements shall contain atleast 15 % chromium by mass.
B.3.3 Theg maximum bubble test pore size shall be determined by the method specified in ISO 4003.
B.3.4 Thedensity of the element shall be determined in accordance with ISO 2738.

B.3.5 Where determination of open porosity and/or fluid permeability is required in conngction with
functional dspects of elements, measurements shall be made in accordance with ISO 2738 and(ISO 4022.

B.3.6 Methl foam'elements shall be clearly defined in the documentation by declaring:

a) the mateyial,)in accordance with 10.3, B.3.1 and B.3.2,

b) the maximum bubble test pore size in micrometers in accordance with B.3.3,
c¢) the minimum thickness,
d) the minimum density, and

e) where appropriate, the open porosity and fluid permeability in accordance with B.3.5.
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Annex C
(normative)

Additional requirements for flameproof entry devices

C.1 General

DR Modification of Clause C.1 to replace with the following:

This annex contains specific requirements which apply, in addition to those in IEC UL
60079-0, to the construction and testing of flameproof entry devices. Entry devices include

cwmmmmmnmmmmmﬂmmors, and
bushings.

The requirements for Group |l cable glands of type of protection “d” are,located i

n UL 2225.

C.2 Cong

structional requirements

C.21 Segpling methods

Cc

Gr

C.

.2.1.1DV DR Modification of Clause C.2.1.1 title to replace with the following

P.1.1.1DV DR Modification of Clause C.2.1.1.1 to replace with the following:

If

oup | €cable glands and-conduitsealing-deviees with elastomeric sealing rings

cable gland er-conduit-sealing—device can accept any sealing ring with| the same
outside diameter but with different internal dimensions, the ring shall have 3 minimum
uncompressed axial sealing-height (i.e. gap length) between the body of the
sepling ring and between thé.sealing ring and the cable of

0 mm, for circular_cables of diameter not greater than 20 mm, and for n

caples of perimeter-not greater than 60 mm, or

-
— 4

perimeter greater than 60 mm.

C.

p:1.1.2DV DR Modification of Clause C.2.1.1.2 to replace with the following:

gland and

pn-circular

5 mm, for circular cables of diameter greater than 20 mm, and for non-circular cables of

If a cable gland erconduit-sealing-deviece can accept only one specific elastomeric sealing
ring, this ring shall have a minimum uncompressed axial sealing height of 5 mm between

body of gland and sealing ring and between cable and sealing ring.

C.2.1.2DV DR Modification of Clause C.2.1.2 title to replace with the following

Group | €cable glands sealed with setting compound

The minimum length of the compound shall be 20 mm when installed.
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The manufacturer shall specify:
a) the maximum diameter over cores of the cable that the gland is intended to accept; and
b) the maximum numbers of cores that can pass through the compound.

These specified values shall ensure that, throughout the required 20 mm compound length, at least 20 %
of that cross-sectional area is filled with compound.

The cable gland shall be capable of being fitted and removed from electrical equipment without disturbing
the compound seal after the specified curing period of the compound.

The filling compound and appropriate installation instructions shall be provided with the cable gland.

C.2.1.3DV DR Delete Clause C.2.1.3. This clause does not apply.

Cohdui line-devi ” . I

C.2.1.4 Bpushings

Bushings nmpay contain one or more.conductors. When they are correctly assembled and moupted in the
walls of tHe enclosure, all joint -widths, gaps or cemented joints shall conform with the relevant
requirementts of Clauses 5, 6-and C.2.2. The documentation shall specify the maximum numbdrs of cores
that can pags through the gompound.

NOTE To projde adequate-strength, bushing designs generally provide, throughout the required cemented joint length | at least 20 %
of that cross-sctional areafilled with compound.

When the Hushing is formed by moulding insulation on metallic parts, the requirements of 5.2, $.3 and 5.4
do not apply, but Clause 6 is applicable with the required non-transmission test performed with the bushing
installed in a representative enclosure of the intended maximum end-application volume, with a minimum
conductor length as specified in the documentation. The insulation material itself can contribute to the
mechanical strength of the enclosure.

When the bushing includes parts assembled with adhesive, this is considered as a cement if it complies
with the requirements of Clause 6 with the required non-transmission test performed with the bushing
installed in a representative enclosure of the intended maximum end-application volume, with a minimum
conductor length as specified in the documentation. Should this not be the case, the requirements of 5.2.1,
5.3 and 5.4 are applicable.

The parts of bushings outside the flameproof enclosure shall be protected in accordance with IEC 60079-
0.

Bushings specific to a flameproof enclosure shall satisfy the type tests and routine tests for that enclosure.
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Ex component bushings shall be submitted to a type test for resistance to pressure carried out by means
of a static pressure test as specified in 15.2.3.2 at the following values:

— 2 000 kPa for electrical equipment of Group |;

— 3 000 kPa for electrical equipment of Group Il.

These bushings shall be subject to a routine pressure test as specified in 16.1, except where the assembly
procedure used is described in the manufacturer's documentation and is such as to ensure consistency in
the manufactured products.

If the cem
Ex comp
specified ¢

C.22 FI
C.221 T

C.

ent certificate shall specify the maximum intended enclosure volume ang'\th
nductor length.

meproof joints
hreaded joints

p.2.1DV DR Modification of Clause C.2.2.1 to replace with the following:

Threads forming part of a flameproof joint shall comply-with the relevant requi

5.3

96
m

} and shall be one of the following:

-3, and any chamfer or undercut of an internal thread is limited to a maximum
from the external surface;

- Eetric threads with a tolerance Class of 6g/6H" or better according to ISO 965

— tapered threads shall conform to the NPT requirements of ANSI/ASME B1.20.1;

— @xternal threaded NPT fittings‘with a shoulder or interruption shall be provided

a) an effective thread-length not less than the “L2” dimension, and

b) a length notiless than the “L4” dimension between the face of the sh
end of the fitting thread;

— internal NPT.threads shall gauge at “flush” to “2 turns large” using an L1 plug-

tions of the
B minimum

rements of

-1 and ISO
depth of 2

with

pulder and

jauge;

For external metric threads intended for installation in a threaded entry of a flameproof
equipment, the threaded part shall be at least 8 mm in length and comprise at least eight
full threads. If the thread is provided with an undercut, regardless of the size of the
undercut, then a non-detachable and non-compressible washer or equivalent device shall

be

fitted to ensure the required length of thread engagement.

NOTE 2 The above requirement for at least eight full threads serves to ensure that at least five full threads will be
engaged when the cable gland is installed in a threaded entry — taking into account the presence of any chamfer
or undercut (see Clause 13).
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C.2.2.2 Non-threaded joints (Group | only)

Non-threaded joints shall be for Group | only and shall comply with the relevant requirements of 5.2. Fixing
method(s) shall be evaluated as part of the type tests in Clause 15. Fasteners used with the fixing method
shall comply with the special fastener requirements of IEC 60079-0.

NOTE Cable adaptors and/or glands of non-threaded joints not originally assessed with the flameproof enclosure are reviewed
and/or assessed to ensure the fixing methods are adequate for installation and meet the flameproof enclosure requirements.

c.23

C.2.3.1

Constructional requirements for Ex blanking elements

‘l‘. 2] ‘ll‘l

C.2.3.1DV DR Modification of Clause C.2.3.1 to replace with the following:

The mechanically or frictionally locked blanking element shall comply with one
the following requirements:

— iffmay be so designed that it can be fitted or removed only by the use of a tool (
C.1DVb));

Modification of Figure C.1DV to delete item-a) Example 1 and item c) Example 3:

They do not apply.

br more of

5ee Figure
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Inside

a) Example 1

Shearable neck

Outside
IEC 1926/14

Inside

sull 984

b) Example 2

c) B

xample 3

Figure C.1DV
Examples of blanking elements for unused entries
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