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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-0,
Explosive atmospheres — Part 0: Equipment — General requirements, copyright 2017, are indicated by
notations (differences) and are presented in bold text.

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.

D2 — These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for_the’IEC
requireme

t) is not available or the text has not been included in the IEC standard.

or national

DC - These are National Differences based on the component standards and will not be deleted until a
particular Jomponent standard is harmonized with the IEC component standard.

DE - Thes|

b 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

following W

text:

Ad

Hition / Add - An addition entails adding a complete new numbered clause, subcl

figure, or annex. Addition is not meant.torinclude adding select words to the base IEC te

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,

tab

Mo

e, figure, or annex without.any replacement text.

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

one of the

ords is used to explain how the text of the national difference is to be applied to the base IEC

huse, table,
Kt.

subclause,

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

ire clause,
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 0: Equipment — General requirements

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 {nternational
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 60079-0 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 2011. This edition constitutes a
technical revision.

The significance of the changes between IEC Standard, IEC 60079-0, Edition 6 (2011) and IEC 60079-0,
Edition 7 (2017) are as listed below:
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Throughout document, “electrical equipment” replaced by Multiple X
“equipment” where appropriate.
Scope 1 X
List of “Type of “Protection” and “Product” standards combined into
one list.
Definitions used in multiple sub-parts added. 3 X
Definitions harmaonized across sub-parts and added to 60079-0
where appropriate.
Battery defin|tions updated
Clarification ¢f the way that information on process temperature 5.1.2 X
influences cgn be expressed.
Clarification fegarding the determination of service temperatures 5.2 X
when dust lajers are present
Clarification pn the need to provide service temperature information | 5.2 X
for Ex Compgnents in the Schedule of Limitations
Relocation of EPL Da dust layer requirements from IEC 60079-18 & | 5.3.2.3.1 A1
IEC 60079-3|
Clarified thatffor EPL Db, a maximum specified dust layer of greater | b) X
than 200 mn is not permitted as thicker layers have no additional
effect on maximum surface temperature.
Added for ERL Db, a dust layer in a specified orientation, marked as |*c) X
T
Clarified that|for EPL Dc, no dust layer tests are required. 5.3.2.3.3 X
Clarified that|the “temperature” is the temperature of the air 5.3.3 X
surrounding the component
Subdivided section dealing with higher permitted surface 534 X
temperatureg for “smooth” surfaces. Corrected area from 1 000 mm?
to 10 000 mnp?.
Clarified that|the “Ex” requirements of IEC 60079 supplement those | 6.1 X
of the relevaft industrial standards.
Added requiement that where an adhesive is used to secure a 6.5 C1
gasket, it shgll be used within its. COT and shall comply with the
requirementg for cements.
Requiremenls relocated to,|[EC 60079-28 former 6.6.2 A2
Ultrasonic refjuirements Updated based on latest research work 6.6.3 X
Added refergnce.to 1EC 60079-28 6.6.4 A2
Material identification parameters have been revised to reflect 71.2.2 X
reasonably obtainabie Information
“RTI-mechanical” has been clarified to include “RTI-mechanical 71.2.2 X
strength” and “RTI-mechanical impact”
Material identification parameters have been revised to reflect 71.2.3 X
reasonably obtainable information
Relocated information on “cements” from Clause 12. 4 X
“RTI-mechanical” has been clarified to include “RTI-mechanical 7.2 X
strength” and “RTI-mechanical impact”. Requirements for cements
aligned with the requirements for elastomers.
Relocation of 10 K margin for EPL Gc or Dc from IEC 60079-15, IEC | 7.2.2 A3
60079-18 & IEC 60079-31
Added clarification with respect to gaskets and seals where only the | 7.3 X
outer edge is potentially exposed to light.
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Clarification added that one or more of the described techniques 7.4.2 X
may be used
Added additional relaxation for the case where a surface is in .4.2b) X
contact with an earthed surface on only two of four sides.
Added reference to IEC 60243-1 and IEC 60243-2 for test method to | 7.4.2 c) Cc2
require a 4 kV DC test.
Additional guidance added with respect to the possible Specific 7.4.2¢€) X
Conditions ¢f Use
New option pdded for portable, mains-powered equipment with 4.21) X
earth-connected guard
Added optioh for determination of maximum transferred charge. 4.2 9) X
Table 10
Added miss|ng limits (same as 7.4.2) 7.4.3a) X
Clarified tha} it is a dc test that is conducted 7.4.3b) X
Clarified thaf this requirement is not applied to personal or portable 7.5 X
equipment
Clarified Grgup | limits 8.2 X
Clarified Grgup I, EPL Ga limits 8.3 X
Added limitdtion for external surfaces of >65% copper 8.5 C3
Added clarif|cation as to what is considered a tool It X
Clarified thaf the tolerance class of the set screw is not critical, only 94 X
that it not prptrude from the threaded hole after tightening.
Information pn cements transferred to Clause 7 12 X
Required thait Ex Component Certificates require a Schedule of 13.5 X
Limitations ip all cases
Revised to dlarified that all connection facilities may not be a 14 X
“Compartmgnt”.
Sub-clause pplit to separate the requirementsifor protective earthing | 15.3 X
and equipotgntial bonding into separate sections 15.4
Section splif to separate secureness of‘electrical connections from 15.6 X
the internal garth continuity plate. 15.7
Non-threadgd Group | cable‘glands are no longer required to be Ex 16.3 X
Components.
Non-threadgd Group | blanking elements are no longer required to 16.4 X
be Ex Comgonents;
Scope of Clause\17 clarified to define applicability 17
Additional guidance notes added to address bearings 17.3
Clarified applicability to disconnectors, interlocks, and maintenance 18.2 X
switches.
Fuse requirements deleted as they are addressed in the individual 19 X
sub-parts
Added requirements for EPL Gc and Dc 20.1 C4
The test circuit requirements for a flameproof connection have been | 20.2 X
removed as they are more completely specified in IEC 60079-1.
The impact test requirements for luminaires are relocated to Table 21.1 X
15 Table 15
Clarified interlock switch operation for flameproof luminaires 21.2 X
Clarified that some Types of Protection permit connection of cellsin | 23.2 X
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
New cell types and data added based on latest available data Table 13 X
New cell types and data added based on latest available data Table 14 C5
Clarification of what documentation is to be prepared regarding the 24 X
explosion safety aspects of the equipment
Clarification that the type tests are to take into consideration the 26.2 X
installation instructions
Clarification that the “glass” requirements also apply to “ceramic” 26411 X
parts
Added a perinission to interchange the order of tests at the “lower 26.4.1.2.2 X
test temperajure” and the “upper test temperature”. 26.4.1.2.3
Clarified the fonstruction of the impact test fixture 26.4.2
Clarified the [mpact tests for glass parts 26.4.2 X
Added clarifigation to deal with the new IPX9 ratings 26.4.51 X
Clarified the fest voltage for maximum surface temperature 26.5.1.3 X
Relocation of EPL Da dust layer requirements from IEC 60079-18 & | 26.5.1.3 A1
IEC 60079-3fl
Relocation of EPL Db specified dust layer requirements from IEC 26.5.1.3 A4
60079-31
Added for ERL Db, a dust layer in a specified orientation, marked as | 26:5.1+3 B1
Ty
Clarified that{for EPL Dc, the testing is conducted without a dust 26.5.1.3 X
layer.
Relocation of thermal endurance to heat 10K relaxation for G¢ Table 17 X
equipment frpom IEC 60079-15, IEC 60079-18, & IEC 60079-31
Clarification ¢f a consistent way to address elastomerie,materials 26.10 X
exposed to uftraviolet light
Replacement of “oil No. 2” with the revised designation of “oil IRM 26.11 X
902”.
Option added for testing at lower voltages when low resistance 26.13 X
materials arg encountered
Transferred ¢harge test added based/on IEC TS 60079-32-2 26.17 X
The referenc to a specific instruction document instead of an “X” 29.3¢e) X
condition relgcated to e) instead of a note giving a permission
Updated to r¢flect the @dditional levels of protection already shown 29.4b) X
in the sub-pdrts: “da’-dc”, “eb”, “ec”, “oc”, “op is”, “op pr”, “op sh”,
“oxb”, “pyb”, fpze®, “gb”, “sa”, “sb”, and “sc”.
Text added te-address marking of “Ex associated equipment” 294 X
Updated to reflect the additional levels of protection already shown 29.5b) X
in the sub-parts: “ic”, “op is”, “op pr”, “op sh”, “pxb”, “pyb”, “pzc”, “sa”,
“sb”, and “sc”.
Clarified marking of EPL Da, EPL Db with no dust layer, EPL Db 29.5d) X
with a specified dust layer, and EPL Dc.
Introduced marking for EPL Db with a dust layer in a specified 29.5d) X
orientation
Text added to address marking of “Ex associated equipment” 29.5 X
Text added to address marking of equipment intended to be installed | 29.9 X
in a boundary wall.
The marking of Ex Component enclosure was aligned with the 29.10 X

marking requirements of IEC 60079-1 and IEC 60079-7
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
The alternate marking of EPL has been deleted. former C6
29.13
Marking for electric machines operated with a converter clarified 29.15 X
Instruction material guidance clarified 30.1 X
Additional instruction material for electric machines added 30.3 C7
Additional instruction material for cable glands added 30.5 C8
Allow ISO 1P807 hose assemblies to be used with cable glands. A1 X
Clarify testirlg with stainless steel mandrels A3 X
Reduction of the time / slippage permitted A3.1.1 X
Clarify impaft testing of cable glands A.3.3 X
Figure A.3
Clarified theJorder of tests A3.4 X
Clarified remarks Annex B X
Aligned Figyre with text Figure C.1 X
Clarified opgration of electric machines from converters Annex D X
(informa-
tive)
Clarified tenmperature testing of electric machines Annex E X
(informa-
tive)
Flowchart fdr Cable Gland testing Annex G X
(informa-
tive)
Guidance of electric machine shaft voltages Annex H X
(informa-
tive)
NOTE The technical changes referred to include the significance of technical changes in the revised IEC Standard, Qut they do not
form an exhagistive list of all modifigations from the previous version. More guidance may be found by referring to the Redline Version
of the standaid.
Explanati¢ns:
A) Definitipns

Minor and editorial changes

clarification

decrease of technical requirements

minor technical change
editorial corrections

These are changes which modify requirements in an editorial or a minor technical way. They include
changes of the wording to clarify technical requirements without any technical change, or a reduction in

level of existing requirement.

Extension

addition of technical options
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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.

addition of technical requirements
increase of technical requirements

Major technical changes

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 th
preceding ¢

NOTE These
on equipment

B) Informa

A1 The
18, Ed 4 an
in all Types

A2 IEQ

A3 The
60079-15, |
allow consi

A4
what previ

consistent application in all Types of-Protection.

B1 Dus

C1 Itis
ensure that|

C2

The dust layer requirements for ERL Db with a specified dust layer depth are unchs

Require that the test be conducted at 4 kV DC.

e later edition. These changes have to be considered for products in conformi
dition. For these changes additional information is provided in clause B) below.

Changes represent current technological knowledge. However, these changes should not normally havg
plready placed on the market.

fion about the background of changes

dust layer requirements for EPL Da are unchanged from what previously existed in |
d IEC 60079-31, Ed 2, but have been relocated to IEC 60079-0 to allow consistent
of Protection.

60079-28 now includes all requirements for optical radiation for all EPLs.

b COT requirements for EPL Gc¢ or Dc arecunchanged from what previously exis
Fd 4, IEC 60079-18, Ed 4, and IEC 60079=31, Ed 2, but have been relocated to IEC
stent application in all Types of Protection.

pusly existed in IEC 60079-31, Ed 2, but have been relocated to IEC 60079-

t layer requirements_for EPL Db with a dust layer in a specified orientation have bee

recognized thatthe new requirements were, in many cases, already applied. The c
they are uniformly and consistently applied.

y with the

an influence

EC 60079-
application

ted in IEC

60079-0 to

nged from
0 to allow

N added.

hange is to

C3

The

Tt L 4 4 1 £ £ 41 I I ! I L 1
IMatorn appiics U TXICTTIdE SUlfdalts O ULNIET UidiT LADIT Ylidius, DIATRITTY SI1CTTI

adapters and bushings.

1ts, thread

C4 The added requirements for tool securing and marking are consistent with the approach in IEC
60079-15
C5 Voltage values were changed following additional research due to the complicated assessment

and sometimes unspecified construction of Li/lon-cells. It was found that some voltage values previously
stated were too low.

C6
account for

limiting restrictions of material or plastic material surface area.

The now required EPL marking may be other than that permitted by the Level of Protection to
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C7 Additional instruction material for electric machines required to facilitate selection, installation, and
maintenance.

C8 Additional instruction material for cable glands required to facilitate selection and installation.

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

Full inform
voting indig

This docun

A list of all
the IEC we

The comm

document.

* reconfirm

» withdrawm,

* replaced

* amended|

FDIS

Report on voting

31/1345/FDIS

31/1356/RVD

ated in the above table.

bsite.

ed,

by a revised edition, or

nent has been drafted in accordance with the ISO/IEC Directives, Part 2
parts of the IEC 60079 series, under the general title Explosive afmoSpheres, can |
ittee has decided that the contents of this document will<temain unchanged until

date indicated on the IEC website under "http://webstore. iec<{eh"™ in the data related to
At this date, the document will be

ation on the voting for the approval of this International Standard can be found in.the report on

be found on

the stability
he specific
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EXPLOSIVE ATMOSPHERES - Part 0: Equipment — General
requirements

1 Scope
1DV DR DE Modification of Clause 1 to replace with the following:

Th|s pa#t—ef—lEG—GOO?—Q document specifies the general requwements for constructlon
explosive
atmospheres. Explosive atmospheres are identified by the National Electrigal Code®,
ANSI/NFPA 70 as hazardous (classified) locations and include the following specified
log¢ations:

* Zone 0
* Zone 1
* Zone 2
* Zone 20
* Zone 21

e Zone 22

See 6.1 for the relationship of the Equipment Protection Level (EPL) to the [Zone area
c_Hssification.

TI]: standard atmospheric conditions (relating to the explosion characteristics of the
atmosphere) under which it.may be assumed that Ex Equipment can be operated are:

e témperature —20 °C to +60 °C;
* pressure 80 kPa (0,8 bar) to 110 kPa (1,1 bar); and

* ajir with normal oxygen content, typically 21 % v/v.

T |s part—ef—lEGSOOlQ document and other standards supplementlng this standard specify

) andard temperature
range but further addltlonal conS|derat|on and addltlonal testlng may be required for Ex
Equipment operating outside the standard atmospheric pressure range and standard
oxygen content. Such additional testing may be particularly relevant with respect to Types
of Protection that depend on quenching of a flame such as ‘flameproof enclosures “d’”’

{EC-60079-1) or limitation of energy, ‘intrinsic safety “i”’ {EC-60079-11).

NOTE 1 Although the standard atmospheric conditions above give a temperature range for the atmosphere of -20
°C to +60 °C, the normal ambient temperature range for the Ex Equipment is —20 °C to +40 °C, unless otherwise
specified and marked. See 5.1.1. It is considered that —20 °C to +40 °C is appropriate for many items of Ex
Equipment and that to manufacture all Ex Equipment to be suitable for a standard atmosphere upper ambient
temperature of +60 °C would place unnecessary design constraints.

NOTE 2 Requirements given in this standard result from an ignition hazard assessment made on equipment. The
ignition sources taken into account are those found associated with this type of equipment, such as hot surfaces,
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electromagnetic radiation, mechanically generated sparks, mechanical impacts resulting in thermite reactions,
electrical arcing and static electric discharge in normal industrial environments.

NOTE 3 Where an explosive gas atmosphere and a combustible dust atmosphere are, or can be, present at the
same time, the simultaneous presence of both often warrants additional protective measures. Additional

DE |EC-60079 This standard does not specify requirements for safety, other than those
directly related to the explosion risk.

Ignition sources like adiabatic compression, shock waves, exothermic chemical reaction,
self-ignition of dust, naked flames and hot gases/liquids, are not addressed by this
standard.

NOTE 4 Although outside the scope of this standard, such equipment would typically be‘subjecteq to a hazard
anajysis that identifies and lists all of the potential sources of ignition by the equipment’and the measures to be
applied to prevent them becoming effective. See ISO/IEC 80079-36.

Thls document is supplemented or modified by the following parts and| technical
specifications:

EC 60079-1: Gas — Flameproof enclosures "d";

EC 60079-2: Gas and dust — Pressurized enclosure "p";

EC 60079-5: Gas — Powder filling "q";

EC 60079-6: Gas — Liquid immersion;“o";

EC 60079-7: Gas — Increased safety "e";

EC 60079-11: Gas and dust— Intrinsic safety "i";

— IEC 60079-15:"Gas — Type of protection “n”;

EC 60079-18: Gas and dust — Encapsulation "m";

— |IEC60079-25 Gas and dust=1Intrinsically safeelectricatsystems
—IEC 60079-26: Gas — Equipment with equipment protection level (EPL) Ga

— IEC 60079-28: Gas and dust — Protection of equipment and transmission systems using
optical radiation

— IEC 60079-29-4: Gas detectors — Performance requirements of open path detectors for
flammable gases
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— IEC/IEEE 60079-30-1: Gas and dust — Electrical resistance trace heating — General and
testing requirements.

—IEC 60079-31: Dust — Protection by enclosure “t”

IEC.60079-33- G ‘o Specialbrotection s

w

nere references are made to IEC, IEC/IEEE, ISO, and ISO/IEC standards, the

referenced

re

juirements found in these standards shall apply“as modified by any appli

cable U. S.

Ndtional Differences for that standard (see Clause 2).

2 Normative references

The followjng documents are referred to in theltext in such a way that some or all of their content
constituteq requirements of this document. For dated references, only the edition cited gpplies. For

undated references, the latest edition of thereferenced document (including any amendments)
20V DR Modification of Clause 2 references to replace with the following:

ANSI/NFPA 70, National Electrical Code

ASTM D5964, Standard practice for rubber IRM 901, IRM 902, and IRM 903 replad
r ASTM No;1;,;;ASTM No. 2, and ASTM No. 3

fo

1E¢

IE

applies.

ement oils

IEC 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas and
vapour classification — Test methods and data
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IEC 60086-1, Primary batteries — Part 1: General

IEC 60192, Low-pressure sodium vapour lamps — Performance specifications

IEC 60216-1, Electrical insulating materials — Thermal endurance properties — Part 1:
Ageing procedures and evaluation of test results

Determination of thermal endurance properties of electrical insulating materials — Choice

IE1 60216-2, Electrical insulating materials — Thermal endurance properties|— Part 2:
of

est criteria

IEG 60243-1, Electric strength of insulating materials — Test methods — Part 1: Tests at
power frequencies

IEQG 60423, Conduit systems for cable management — Outsidé diameters of cgnduits for
electrical installations and threads for conduits and fittings

IEQ 60529, Degrees of protection provided by enclosures (IP Code)
IEQ 60662, High-pressure sodium vapour lamps'= Performance specifications

IEG 60664-1, Insulation coordination for-equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEG 62626-1, Low-voltage switchgear and controlgear enclosed equipment |- Part 1:
Englosed switch-disconnectors outside the scope of IEC 60947-3 to provide isolation

durting repair and maintenance work

ISQ 48, Rubber| vulcanized or thermoplastic — Determination of hardness |(hardness
between 10 IRHD and 100 IRHD)

ISQ 178, Plastics — Determination of flexural properties

1SQ 178 (all parts), Plastics — D ination of CF . t .

ISO 262, ISO general-purpose metric screw threads — Selected sizes for screws, bolts and
nuts

ISO 273, Fasteners — Clearance holes for bolts and screws

ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for
moulding and extrusion plastics

ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and
basic data
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ISO 965-3, ISO general-purpose metric screw threads — Tolerances — Part 3: Deviations for
constructional screw threads

ISO 3601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections,
tolerances and designation codes

ISO 3601-2, Fluid power systems — O-rings — Part 2: Housing dimensions for general
applications

ISO 4014, Hexagon head bolts — Product grades A and B

ISO 4017, Hexagon head screws — Product grades A and B
ISO 4026, Hexagon socket set screws with flat point

ISP 4027, Hexagon socket set screws with cone point

ISP 4028, Hexagon socket set screws with dog point

ISO 4029, Hexagon socket set screws with cup point

ISP 4032, Hexagon nuts, style 1— Product grades Aand B
ISO 4762, Hexagon socket head cap screws

ISP 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2:|Xenon-arc
lamps

ISO 7380, Hexagon socket button_head screws
ISO 14583, Hexalobular socket pan head screws

UL 347, High Voltage-Industrial Control Equipment

UL 486E, Equipment Wiring Terminals for use with Aluminum and/or Copper Conductors

ULl 508, Industrial Control Equipment

AFFS#UL 746B, Polymeric Materials — Long-Term Property Evaluations

ANSHUL 746C, Polymeric Materials — Used in Electrical Equipment Evaluations

UL 60034-1, Rotating electrical machines — Part 1: Rating and performance

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

UL 60079-26, Explosive atmospheres — Part 26: Equipment with Equipment Protection
Level (EPL) Ga

UL 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

* IEC Electropedia: available at http://www.electropedia.org/

«1SO Online

browsing platform: available at http://www.iso.org/obp

NOTE Additionaldefinitions applicahle ta explasive atmaspheres can he found in IEC 60050-426

3.1
ambient te
temperatur

Note 1 to entry
in the process

Note 2 to ent
temperature” |
the ambient ai|

Note 3 to ent|
Equipment or

3.2

area, haza
area in whi
to require s

3.3

mperature
b of the air or other media, in the immediate vicinity of the equipment or component

: This does not refer to the temperature of any process media, unless the equipmentier’component is tot
media. See 5.1.1.

y: If Ex Equipment or an Ex Component is located inside or adjacent to ‘another piece of equipment,
5 the temperature of the air or other media surrounding the Ex Equipment.or Ex Component and may b
I surrounding the complete equipment due to the additional heat dissipated within the complete equipmen

y: The ambient temperature referred to in the IEC 60079 series is only related to the explosion saf
Ex Component.

dous
th an explosive atmosphere is present; or may be expected to be present, in quantiti
becial precautions for the construction, installation and use of equipment

area, non-hazardous

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

3.4

associated apparatus

electrical gpparatus\which contains both intrinsically safe and non-intrinsically safe circd
constructed so thatthe non-intrinsically safe circuits cannot adversely affect the intrinsically safg

Note 1 to entry

a) additionally

ally immersed

the “ambient
e higher than
t.

ety of the Ex

es such as

to require

its and is

circuits

- AsSaciated apparatus is either:

protected by a Type of Protection suitable for use in the appropriate explosive atmosphere, or

b) not protected by a Type of Protection suitable for use in the appropriate explosive atmosphere and therefore is not to be used
within an explosive atmosphere

3.5

Ex associated equipment
auxiliary equipment used in conjunction with explosion-protected equipment to maintain specific aspects

of the Type

of Protection of the explosion-protected equipment

Note 1 to entry: Examples include special time/current relays for increased safety motors, pressurization control systems, power

limits for encap

sulated Ex Equipment, and the like.
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Note 2 to entry: Ex associated equipment is either:
a) additionally protected by a Type of Protection suitable for use in the appropriate explosive atmosphere; or

b) not protected by a Type of Protection suitable for use in the appropriate explosive atmosphere and therefore is not to be used
within an explosive atmosphere,

Note 3 to entry: A similar concept is applied to intrinsic safety where it is referred to as “associated apparatus”. See 3.4. A single
piece of equipment may include both Ex associated equipment and associated apparatus.

3.6

auto-ignition temperature
AIT
lowest temperature (of a surface) at which, under specified conditions (according to IEC-60079-20-1), an
ignition of @& flammable gas or vapour in mixture with air or air/inert gas occurs

3.7
cells and batteries

3.71

battery
one or mofe cells fitted with devices necessary for use, for example, terminals, marking ang protective
devices

Note 1 to entry: See Figure 1 for examples of typical battery constructions;
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3.7.2
capacity
electric charge which a battery or cell can deliver under specified discharge conditions

Note 1 to entry: The Sl unit for electric charge, or quantity of electricity, is the coulomb (1 C = 1 A x s) but in practice, capacity is
usually expressed in ampere hours (Ah).

3.7.3

cell

basic functional unit, consisting of an assembly of electrodes, electrolyte, case, terminals and usually
separators, that is a source of electric energy obtained by direct conversion of chemical energy

Note 1 to entry: See primary cell and secondary cell.

3.74
charging
operation during which a secondary cell or battery is supplied with electric energy from an external circuit
which resujts in chemical changes within the cell and thus the storage of energy,as chemical erfergy

3.7.5
deep discharge
event which reduces a cell voltage below that recommended by the cell or battery manufacture

3.7.6
maximum|open-circuit voltage
<cell or baftery>

voltage of & new primary battery or of a fully charged:secondary battery when the discharge cufrent is zero

Note 1 to ently: See Table 13 and Table 14 which show thé.maximum open-circuit voltage for acceptable cells.

3.7.7
nominal vpltage
<cell or baftery>

suitable approximate value of the voltage used to designate or identify a cell or baftery or an
electrochemical system

3.7.8
vented cell or battery.
secondary|cell, or(battery, having a cover provided with an opening through which gaseous prpducts may
escape

3.7.9
primary cell or battery
cell or battery which is not designed to be electrically recharged

3.7.10

reverse charging

act of forcing current through either a primary cell or secondary cell in the same direction as the normal
flow, generally due to the reverse polarity in an expired cell of a series connected battery

3.7.11

sealed cell

secondary cell which remains closed and does not release either gas or liquid when operated within the
limits specified by the cell manufacturer
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Note 1 to entry: A sealed cell is often equipped with a safety device to protect against a dangerously high internal pressure and is
designed to operate during its life in its original sealed state.

3.7.12

valve-regulated cell or battery

cell or battery which is closed under normal conditions but which has an arrangement which allows the
escape of gas if the internal pressure exceeds a pre-determined value

Note 1 to entry: The cell cannot normally receive an addition to the electrolyte.

3.7.13
secondarycettorbattery
cell which i$ designed to be electrically recharged

Note 1 to entry: The recharge is accomplished by way of a reversible chemical reaction.

3.7.14
battery compartment
compartment of the equipment that accommodates one or more cells and batteries

Note 1 to entry: The battery compartment is an integral part of the equipment.

Note 2 to entry: A battery compartment may be a battery container.

3.7.15
battery container
enclosure tp contain one or more cells or batteries

Note 1 to entry: See Figure 2 for examples of typical battery. ¢onstructions.
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3.7.16
battery case
cell case

cell or battery enclosure that is an integral part of the construction of the cell or battery

Note 1 to entry: The case can be sealed, valve-regulated, or vented.

3.7.17
replaceable battery pack

assembly consisting of one or more interconnected cells, along with any integrated protective
components, which form a complete replaceable battery

Note 1 to entry: See Figure 3 for examples of typical replaceable battery pack construction.
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Figure 3
Typical replaceable battery pack
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3.8

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

3.9

bushing

device carrying one or more conductors, insulated or bare, through an internal or external wall of an
enclosure

3.10

cable gland
device pefmitting the introduction of one or more electric or fibre optic cables into_an_ electrical Ex
Equipment enclosure so as to maintain the relevant Type of Protection and provide a degree of|strain relief

Note 1 to entily: See Figure A.1 for illustration of the terms used for cable glands.

3.10.1
clamping fevice
<cable gland>

element of a cable gland for preventing tension or torsion in theccable from being transmijtted to the
connections

3.10.2
compressjon element

<cable gland>

element of|a cable gland compressing or displacing the sealing ring

3.10.3
sealing ring
<cable gland>

element uded in a cable gland to ensurethe sealing between the cable gland and the cable

3.10.4
Ex Equipment cable gland
<cable gland>

cable glang tested separately from the equipment enclosure but having an Ex Equipment cettificate and
which is infended tohe-fitted to an Ex Equipment enclosure

Note 1 to entry: This does not preclude an Ex Component certificate for cable glands.

3.10.5

cable transit device

<cable gland>

an entry device, intended for one or more electric or fibre optic cables, with a seal made up of one or more
separate elastomeric modules or parts of modules (modular internal seal), which are compressed together
when the device is assembled and mounted as intended

Note 1 to entry: Cable transit devices serve as Ex Equipment Blanking Elements when the elastomeric modules provided allow for
this function.

3.1

casting

<non-metallic compound>

process of pouring a liquid compound at normal ambient pressure into a cast
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3.12

certificate

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

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

3.12.1
Ex Component Certificate
certificate prepared for an Ex Component (see 3.36DV)

3.12.2
Ex Equipment Certificate
certificate prepared for Ex Equipment

3.13
coating
material applied to a surface

3.14
conformalicoating
electrical insulating material applied as a coating to loaded printed circuit boards to produce a thin layer
conforming| to the surface in order to provide a protective barrier against deleterious effects from
environmental conditions

3.15
compound
<for encapsulation>
any thermgsetting, thermoplastic, epoxy_resin or elastomeric materials with or without fillers and/or
additives, in their solid state

3.16
conduit enfry
means of introducing a conduitinto Ex Equipment so as to maintain the relevant Type of Protecfjon

3.17
connection facilities
terminals, gcrews-or.other parts, used for the electrical connection of conductors

3.18
connections, factory
terminations intended for connection during a manufacturing process under controlled conditions

3.19
connections, field-wiring
terminations intended for connection by the installer in the field

3.20

continuous operating temperature

CcoT

temperature range which ensures the stability and integrity of the material for the expected life of the
equipment, or part, in its intended application
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3.21

converter

<for use with electric machines>

unit for electronic power conversion, changing one or more electrical characteristics and comprising one or
more electronic switching devices and associated components, such as transformers, filters, commutation
aids, controls, protections, and auxiliaries, if any

Note 1 to entry: A converter is also known by other terms. For example, a frequency converter, a converter drive, an inverter drive, a
variable speed drive, an adjustable speed drive (ASD), or a variable frequency drive (VFD).

3.21.1

convertersoft=start

<for use with electric machines>

converter which limits the input current to the electric machine during the starting process

Note 1 to entfy: It is intended that the soft-start converter is used only during the starting process and is-then isolated ffom the power
system or bypassed when the electric machine is running.

3.22
degree of protection of enclosure
IP
numerical glassification according to IEC 60529 or IEC 60034-5 (as applicable) preceded by the symbol IP
applied to {he enclosure of equipment to provide:

— protection of persons against contact with, or approach.1o, live parts and against contact yith moving
parts (other than smooth rotating shafts and the like) insidethe enclosure,

— protectioh of the equipment against ingress of salid foreign objects, and

— where indlicated by the classification, protection of the equipment against harmful ingress of water
Note 1 to entry: The detailed test requirements.far retating electric machines are in IEC 60034-5.

Note 2 to entfy: The enclosure which provides the degree of protection IP is not necessarily the same as the equipment enclosure
providing the [Type of Protection listed.in €lause 1.

Note 3 to entfly: An enclosure which provides the degree of protection required by one of the types of protection listed in Clause 1 will
have been supjected to other tésts prior to the tests for degree of protection. See 26.4.

3.23
draining device
device which.permits liquids to flow out from an enclosure and which maintains the integrity of|the Type of
Protection

3.24
dust
generic term including both combustible dust and combustible flyings
3.24.1DV DR Modification of Clause 3.24.1 to replace with the following:

combustible dust

mixtures—with—air-at-standard-atmospheric pressure-and-temperatures dust particles that

are 500 microns or smaller (material passing a U.S. No. 35 Standard Sieve as defined in
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ASTM E 11, Standard Specification for Wire Cloth and Sieves for Testing Purposes) and
present a fire or explosion hazard when dispersed and ignited in air.

Note 1 to entry: This includes dust and grit as defined in ISO 4225.

Note 2 to entry: The term solid particles is intended to address particles in the solid phase and not the gaseous or liquid phase, but
does not preclude a hollow particle.

Note 3 to entry: See ASTM E 1226, Standard Test Method for Explosibility of Dust Clouds, or ISO 6184-1, Explosion protection
systems - Part 1: Determination of explosion indices of combustible dusts in air, for procedures for determining the explosibility of
dusts. Dusts are considered to be combustible dusts unless it has been confirmed by test that they are not combustible dusts per ISO
6184/1 or ASTIM E1226.

3.24.1.1DV DR Modification of Clause 3.24.1.1 to replace with the following:

3.24.1.1DV.1.1
comnductive dust

combustible metal dust with-electricalresistivity-equal-to-orless-than1kQ-m

3.24.1.2DV DR Modification of Clause 3.24.1.2 to réplace with the following:

3.24.1.2DV.1.2
non-conductive dust

combustible dust, other than metal dust with-eleetrical resistivity greaterthan-1+kD-m

3.24.2
combustiblle flyings
solid particles, including fibress:where one dimension is greater than 500 ym in nominal size, which may
form an expglosive mixture with.air at standard atmospheric pressure and temperature

Note 1 to entry: One dimensionthas a high ratio when compared to the other two dimensions

Note 2 to entry: Examplées of flyings include carbon fibre, rayon, cotton (including cotton linters and cotton waste) sisgl, jute, hemp,
cocoa fibre, odkumiand baled waste kapok.

3.25
dust-tight enclosure
enclosure capable of excluding the ingress of observable dust particle deposits

3.26

dust-protected enclosure

enclosure in which the ingress of dust is not totally excluded, but is unlikely to enter in sufficient quantity to
interfere with the safe operation of the equipment and does not accumulate in a position within the
enclosure where it is liable to cause an ignition hazard

3.27
duty cycle
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repetitive variation of load in which the cycle time is too short for thermal equilibrium to be attained in the
first cycle

[SOURCE: IEC 60050-411:1996, 411-51-7]

3.28

elastomer

a macromolecular material which returns rapidly to approximately its initial dimensions and shape after
substantial deformation by a weak stress and release of the stress

Note 1 to entry: The definition applies to room temperature test conditions.

[SOURCE]IEC 60050-212:2010, 212-14-05]

3.29
encapsuldtion
process oflapplying a compound to enclose an electrical device(s) by suitable. mgans

3.30

enclosure
all the walls, doors, covers, cable glands, rods, spindles, shafts, ‘etc. which contribute to the Type of
Protection jor the degree of protection IP of the equipment

3.31
equipment
general tefm including apparatus, fittings, devices;components, and the like used as a part of, or in
connectiorf with, an installation

3.31.1
equipment, electrical
items applied as a whole or in part for thecutilization of electrical energy

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

3.31.2
equipment, fixed
equipment|fastenedi{¢-a support, or otherwise secured in a specific location when energized

3.31.3
equipment, personal

equipment intended to be worn by and in contact with a person’s body during operation

3.314
equipment, portable
equipment intended to be carried by a person during operation

Note 1 to entry: Portable equipment carried by a person during operation is sometimes referred to as hand-held equipment.

3.31.5
equipment, transportable
equipment not intended to be carried by a person during operation nor intended for fixed installation
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3.32

equipment grouping

classification system of equipment related to the explosive atmosphere for which they are intended to be
used

Note 1 to entry: IEC 60079-0 identifies three equipment groups:
Group |, equipment for mines susceptible to fire damp;

Group Il, which is divided into sub-groups, equipment for all places with an explosive gas atmosphere other than mines susceptible to
fire damp

Group lll, whigh is divided into sub-groups, equipment for all places with an explosive dust atmosphere other than_ming
to fire damp

s susceptible

3.3BDV DR Modification of Clause 3.33 to replace with the following:

Equipment Protection level
EP

Leyel of Protection assigned to equipment based on its likelihood of becoming a source of
ignition and distinguishing the differences between explosive gas atmospheres,|explosive
dust atmospheres, and the explosive atmospheres in mines susceptible to firedamp

Notg 1 to entry: Although the marking identifying the equipment protection level (EPL) may appear on equipment
evaluated against this standard, the 2017 NEC does not.recognize the concept of employing the equipment
R‘ection level in a complete risk ment during. the area classification of an installation. EPLs are
desfgnated as G for gas, D for dust, or M for mining and. are then followed by a letter (a, b, or c) to gie the user a
betfer understanding as to whether the equipment-provides either (a) a "very high," (b) a "high," or (c) an
"enhanced" level of protection against ignition of an‘explosive atmosphere. Therefore, this documen{ reflects that
a vgry high level of protection (a) is used for Zone'0 and Zone 20, a high level of protection (b) is used for Zone 1
and|Zone 21 and an enhanced level of protection/(c) is used for Zone 2 and Zone 22.

3.331
EPL Ma
tion, which

equipment
has sufficie
malfunction

3.33.2
EPL Mb
equipment

or installation in a mine susceptible to firedamp, having a "very high" Level of Proted
nt security that it is\unlikely to become an ignition source in normal operation, durin
s or during rare'malfunctions, even when left energized in the presence of an outbre

for installation in a mine susceptible to firedamp, having a "high" Level of Protection

sufficient sefcurity that it is unlikely to become a source of ignition in normal operation or durin

h expected
bk of gas

which has
j expected

malfunctions 1n the time span beiween there being an ouibreak of gas and the equipment being de-

energized

3.33.3
EPL Ga

equipment for explosive gas atmospheres, having a "very high" Level of Protection, which is not a source
of ignition in normal operation, during expected malfunctions or during rare malfunctions

3.33.4
EPL Gb

equipment for explosive gas atmospheres, having a "high" Level of Protection, which is not a source of

ignition in n

3.33.5

ormal operation or during expected malfunctions
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EPL Gc

equipment for explosive gas atmospheres, having an "enhanced" Level of Protection, which is not a
source of ignition in normal operation and which may have some additional protection to ensure that it
remains inactive as an ignition source in the case of regular expected occurrences (for example failure of a
lamp)

3.33.6

EPL Da

equipment for explosive dust atmospheres, having a "very high" Level of Protection, which is not a source
of ignition in normal operation, during expected malfunctions, or during rare malfunctions

3.33.7

EPL Db
equipment|for explosive dust atmospheres, having a "high" Level of Protection, which is-hot p source of
ignition in normal operation or during expected malfunctions

3.33.8
EPL Dc
equipment|for explosive dust atmospheres, having an "enhanced" level of protection, which is rjot a source
of ignition jn normal operation and which may have some additional protection to ensure that it remains
inactive as|an ignition source in the case of regular expected occurrences (for example failure df a lamp)

3.34
Ex Equipment blanking element
blanking glement tested separately from the Ex Equipment enclosure but having an Ex|Equipment
certificate @and which is intended to be fitted to an Ex Egdipment enclosure

Note 1 to entry: This does not preclude an Ex Component certificate for blanking elements.

3.35
Ex Equipment thread adapter
thread adapter tested separately fromthe Ex Equipment enclosure but having an Ex Equipment certificate
and which |s intended to be fitted toran Ex Equipment enclosure

Note 1 to entry: This does not precludesan Ex Component certificate for thread adapters.
3.36DV DR Maodification of Clause 3.36 to replace with the following:

3.36DV

ExX Component
elﬁpment intended to be part of Ex Equipment, marked-with-the symbel-“U”; which is not
intended to be used alone, and requires additional consideration when incorporated into
Ex Equipment

3.37
Ex Equipment
explosion-protected equipment

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

3.38
explosive atmosphere
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mixture with air, under atmospheric conditions, of flammable substances in the form of gas, vapour, or dust
which, after ignition, permits self-sustaining propagation

3.39

explosive dust atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of dust, which, after
ignition, permits self-sustaining propagation

3.40

explosive gas atmosphere
mixture with air, under atmospheric conditions, of flammable substances in the form of gas or vapour,
which, after] ignition, permits self-sustaining flame propagation

3.41
explosive fest mixture
specified explosive mixture used for the testing of equipment for explosive gas atmospheres

3.42
fault, counitable
fault which|occurs in parts of electrical equipment conforming to the, censtructional requiremgnts of the
standard fof the Type of Protection being considered

3.43
fault, non-¢ountable
fault which pccurs in parts of electrical apparatus not conforming to the constructional requirenients of the
standard fof the Type of Protection being considered

3.44
firedamp
flammable mixture of gases naturally occurring in a mine

Note 1 to entry: Firedamp consists mainly of methane, but always contains small quantities of other gases, such as nitfogen, carbon
dioxide, and hydrogen, and sometimes ethane.and carbon monoxide. The terms firedamp and methane are used frequgntly in mining
practice as syponyms.

3.45
free space
intentionally created space surrounding components or space inside components

3.46
fuse
a device that by the fusing of one or more of its specially designed and proportioned components intended
to melt under the action of current exceeding some definite value for a definite period of time, opens the
circuit in which it is inserted by breaking the current when this exceeds a given value for a sufficient time

3.47

galvanic isolation

arrangement within equipment which permits the transfer of signals or power between two circuits without
any direct electrical connection between the two

Note 1 to entry: Galvanic isolation frequently utilizes either magnetic (transformer or relay) or opto-coupled elements.

3.48
gasket
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compressible element provided in a joint of an enclosure to provide a degree of protection against the
ingress of solid foreign objects or against the ingress of water

3.49

gas

gaseous state of a substance that cannot reach equilibrium with its liquid or solid state in the temperature
and pressure range of interest

Note 1 to entry: This is a simplification of the scientific definition, and merely requires that the substance is above its boiling point or
sublimation point at the ambient temperature and pressure.

3.50
hybrid mixture

mixture of & flammable gas or vapour with a dust

Note 1 to enfry: According to ISO/IEC 80079-20-2, the term “dust” is defined as including both combustible dust and combustible
flyings

3.51
infallible §eparation
separation| between electrically conductive parts, not considered as subject to short circuits, when in
conformity|with the “infallible” constructional requirements of the standard for the Type of Protection being
considered

3.52
joint
place where the corresponding surfaces of two parts of an enclosure, or the conjunction of two pnclosures,
come together

3.53
Level of Pfotection
subdivision of a Type of Protection{ correlating with the Equipment Protection Level, that differgntiates the
likelihood af the equipment becoming a source of ignition

Note 1 to enfry: For example, Type-of Protection intrinsic safety “i” is subdivided into Levels of Protection “ia”, “ib”, fand “ic; which
correlate with| Equipment Protection Levels Ga, Gb, and Gc (for explosive gas atmospheres).

3.54
limiting tererature

maximum [permissible temperature for equipment or parts of equipment equal to the lower| of the two
temperatunes-determined-by:

a) the maximum surface temperature;
b) the thermal stability of the materials used

3.55

lower flammable limit

LFL

concentration of flammable gas or vapour in air below which an explosive gas atmosphere does not form
(see IEC 60079-20-1)

Note 1 to entry: For the purposes of Ex Equipment, this was previously referred to as the lower explosive limit (LEL).


https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

42 UL 60079-0 APRIL 15, 2020

Note 2 to entry: The concentration may be expressed as either a volume fraction or a mass per unit volume.

3.56

malfunction

situation where equipment or components do not perform their intended function with respect to explosion
protection

Note 1 to entry: For the purposes of this standard this can happen due to a variety of reasons, including:

— failure of one (or more) of the component parts of the equipment or components;

— external distprbamces(ergshocks; vibratiom, efectromagretic fretds);

— design error|or deficiency (e.g. software errors);
— disturbance pf the power supply or other services;
— loss of contrpl by the operator (especially for portable equipment).

Note 2 to entry: Some earlier editions of the Type of Protection standards referred to a “malfunction” as a “fault”.

3.56.1
malfunction, expected
disturbancgs or equipment malfunctions which normally occuriin practice

3.56.2
malfunctioln, rare
type of malfunction, which may happen, but only in raré instances

Note 1 to entfy: Two independent expected malfunctionsiwhich, separately, would not create a source of ignition, |but which, in
combination, do create a source of ignition, are regardéd)as a single rare malfunction

3.57
maximum surface temperature
highest temperature which is_attained in service under the most adverse conditions (but|within the
specified tolerances) by any part or surface of Ex Equipment

3.58
minimum ignition temperature of an explosive gas atmosphere
lowest temperature-of a heated surface which, under specified conditions according to IEC 60079-20-1,
will ignite a[flammable substance in the form of a gas or vapour mixture with air

Note 1 to entry: This term and “Auto-Ignition Temperature” are often used interchangeably

3.59
minimum ignition temperature of a dust layer
lowest temperature of a hot surface at which ignition occurs in a dust layer under specified test conditions

Note 1 to entry: The ignition temperature of a dust layer may be determined by the test method given in ISO/IEC 80079-20-2.

3.60

minimum ignition temperature of a dust cloud

lowest temperature of a hot surface on which the most ignitable mixture of the dust with air is ignited under
specified test conditions
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Note 1 to entry: The ignition temperature of a dust cloud may be determined by the test method given in ISO/IEC 80079-20-2.

3.61

mist

liquid released through a small opening, at temperatures below its flash point, resulting in extremely small
droplets forming a cloud

3.62

normal operation

operation of equipment conforming electrically and mechanically with its design specification and used
within the limits specified by the manufacturer

Note 1 to entry: The limits specified by the manufacturer may include persistent operational conditions, e.g. operation-on a duty cycle.
Note 2 to entry: Variation of the supply voltage within stated limits and any other operational tolerance is part.of hormal pperation.

Note 3 to entry: For electric machines, normal operation is specified based on the duty type (S1...S10 per IEC 60034-1].

3.63
overvoltage category
numeral defining a transient overvoltage condition

Note 1 to entily: Overvoltage categories |, Il, lll and 1V are used, see IEC 60664<].

3.64

plastic
a material|which contains as an essential ingredient a high polymer and which at some stage in its
processing into finished products can be shaped by:flow

Note 1 to entrly: Elastomers, which are also shaped by flow, are not considered as plastics.
[SOURCE]IEC 60050-212:2010, 212-04-02]

3.65
pollution degree
numeral characterizing the'expected pollution of the micro-environment

Note 1 to entry: Pollution degrees 1, 2, 3 and 4 are used, see |IEC 60664-1.

3.66
propagating brush discharge
highly energetic_electrostatic_discharge from an insulating sheet, layer, or coating on a grounded
conductive surface or from a material of high resistivity and high breakdown voltage with the two surfaces
highly charged to opposite polarity

3.67
protective device
device provided to interrupt an electric circuit in case a parameter exceeds a predetermined value

Note 1 to entry: Parameters often include current, temperature, pressure flow etc.

3.68

pyrophoric substance

substance that ignites spontaneously on exposure to air (for example phosphorus) or water (for example
potassium or sodium)
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Note 1 to entry: Pyrophoric substances are outside the scope of IEC 60079-0

3.69

radio frequency

electromag

3.69.1

netic waves from 9 kHz to 60 GHz

continuous transmission

transmissio

3.69.2

n where the duration of the pulse is greater than half of the thermal initiation time

pulsed trapsmission

transmissio
between tw

3.69.3

thermal ini
time (over
accumulatg

Note 1 to entry
ignition occurg
ignition.

n where the duration of the pulse is shorter than half of the thermal initiation time, 0
O consecutive pulses is longer than three times the thermal initiation time

tiation time
which the threshold power is averaged) during which energy’ deposited by
s in a small volume of gas around it without significant thermal-dissipation

: For times shorter than the thermal initiation time the total energy deposited by the spark will determine

3.69.4

threshold ¢nergy

Zy,

for a pulsed radio-frequency discharge, the maximum energy of the single pulse which can bg
from the reg¢eiving body

3.69.5

threshold power

P

effective output power of the transmitter multiplied by the antenna gain

Note 1 to ent
specified refer]

Note 2 to entry

3.69.6

y: The gain is produeed by an antenna concentrating radiation in a particular direction and is alway:
Ence antenna

: The thresheld power is considered to be equal to the Effective Isotropic Radiated Power (EIRP) per ITU

ut the time

the spark

Vhether or not

. For increasingly longer times, the power or rate at which energy_is deposited becomes the determining factor for

b extracted

b related to a

R BS.561-2.

antenna gain

gain produced by an antenna concentrating radiation in a particular direction

Note 1 to entry: The gain of antennas is frequently less than unity.

3.70

rated value
value, assigned generally by the manufacturer, for a specified operating condition of a component, device

or apparatu

3.71
rated insul

S

ation voltage

RMS withstand voltage value assigned by the manufacturer to the equipment or to a part of it,

characterizi

ng the specified (long-term) withstand capability of its insulation
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Note 1 to entry: The rated insulation voltage is not necessarily equal to the rated voltage of equipment which is primarily related to
functional performance.

3.72
rating
set of rated values and operating conditions

3.73

recurring peak voltage

maximum peak value of periodic excursions of the voltage waveform resulting from distortions of an AC
voltage or from AC components superimposed on a DC voltage

Note 1 to entrfy: Random overvoltages, for example due to occasional switching, are not considered as recurring peak joltages.

3.74
related drawing
drawing or[document not listed in the certificate but linked to the schedule drawing, and used fpr example,
for detailed manufacture of component parts

3.75
safety deVice
device intended for use inside or outside explosive atmospheres but required for or contributing to the safe
functionind of equipment and protective systems with respect to.the risks of explosion

3.76
schedule grawing
drawing or[document listed in the certificate or test report

3.77
separation element
mechanicql element, inside the equipment,“which separates different parts of the equipment with different
EPLs

Note 1 to enfry: A separation element,consists of a mechanical partition wall, which may be combined with a flamgeproof joint or
natural ventilgtion.

3.78
serviceable condition
condition which permiits a replacement or reclaimed component part to be used without prejlidice to the
performang¢e orexplosion protection aspects of the equipment, with due regard to the schedule drawings,
as applicalrle, in“which such a component part is used

3.79

service temperature

maximum or minimum temperature reached at specific points of the equipment when the equipment is
operating at rated conditions, including ambient temperature and any external sources of heating or
cooling(see 5.2)

Note 1 to entry: Equipment may reach different service temperatures in different parts.

3.80
solid insulation
electrical insulation material which is extruded or moulded, but not poured
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Note 1 to entry: Insulators fabricated from two or more pieces of electrical insulating material, which are solidly bonded together may
be considered as solid. The term solid insulation describes the final form and not necessarily the form in which they are initially
applied. For windings of electrical machines, the process of using varnish as a means of consolidating and insulating the winding is
considered to result in solid insulation, irrespective of how the varnish is applied.

3.81
spacings, electrical
separation distances between conductive parts at different electrical potentials

3.81.1
clearance
shortest distance in air between two conductive paris

3.81.2
creepage distance
shortest distance along the surface of a solid insulating material, in contact witk’ air, befween two
conductive parts

3.81.3
distance through casting compound
shortest digtance through a casting compound between two conductive parts

3.81.4
distance through solid insulation
shortest digtance through solid insulation between two conductive parts

3.81.5
distance upder coating
shortest digtance between conductive parts along the surface of an insulating medium covered with
insulating cpating

3.82
special faj;ener
specific form of fastening device.in accordance with IEC 60079-0

3.8BDV DR DeleteClause 3.83. This definition does not apply.
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3.85

temperature class

classification system of Ex Equipment, based on its maximum surface temperature, related to the specific
explosive gas atmosphere for which it is intended to be used

3.86
termination compartment
compartment containing connection facilities

3.87

test, routine
test to whjch each individual device is subjected during or after manufacture to ascertain whether it
complies with certain criteria

3.88
test, type
test of onefor more devices made to a certain design to show that the design meets certain spegifications

3.89
Type of Priotection
specific mgasures applied to equipment to avoid ignition of a surrounding explosive atmosphers

%

3.90
upper flammable limit
UFL
concentratlon of flammable gas or vapour in air above'Which an explosive gas atmosphere does not form
(see IEC 6D079-20-1)

Note 1 to entry: For the purposes of Ex Equipment, this was'previously referred to as the upper explosive limit (UEL).

Note 2 to entily: The concentration may be expresséd as either a volume fraction or a mass per unit volume.

3.91
vapour
gaseous slate of a substancgethat can reach equilibrium with its liquid or solid state in the tempgrature and
pressure range of interest

Note 1 to entfy: This is a‘simplification of the scientific definition, and merely requires that the substance is below its boiling point or
sublimation ppint at the ambient temperature and pressure.

3.92
void
unintentional space created as a consequence of the encapsulation or filling process

3.93

working voltage

highest RMS value of the AC or DC voltage across any particular insulation which can occur when the
equipment is supplied at rated voltage

Note 1 to entry: Transients are disregarded.

Note 2 to entry: Both open-circuit conditions and normal operating conditions are taken into account.
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3.94ADV DR Addition of the following definition:

3.94
cord connector

a fitting intended to terminate a cord to a box or similar device and reduce the strain at

points of termination and may include an explosionproof, dust-ignitionproof, or flameproof

seal

3.95ADV DR Addition of the following definitions:

3.9

5ADV1 factory-wiring

3.9
fac

5ADV.1
tory-wiring within enclosures

WIT

ing routed completely within an Ex Equipment enclosure or Ex COmponent en

closure

and used to interconnect internally mounted pieces of equipment

3.95ADV.2

fac

tory-wiring between enclosures

WIn

ing routed externally between, and terminated within, two or more enclosures

that

overall are covered by a single Ex Equipment certificate

4 Equipn
41 Gene

Equipment

4.2 Groupl

4.2

Eq

ent grouping
al

for explosive atmospheres is divided into groups as shown in 4.2, 4.3, and 4.4:

DV DR Modification\of Clause 4.2 to replace with the following:

hlipment of Group | is intended for use in mines susceptible to firedamp.

NO7

wit1enhanced physical protection for equipment used underground.

NOTE. 2) In the US, the authority ha

[E 1 The types of protection for Group | take into account the ignition of both firedamp and co3

| dust along

and Health

ving jurisdiction for underground mines is the Mine Safety

Adrr

O V HA O edera OV N [ a add ona guiatlio pevyona

equirements

detailed here that will also apply.

Equipment intended for mines where the atmosphere, in addition to firedamp, may contain
significant proportions of other flammable gases (i. e. other than methane), shall be
constructed and tested in accordance with the requirements relating to Group | and also to
the subdivision of Group Il corresponding to the other significant flammable gases.

4.3 Groupll

Equipment of Group Il is intended for use in areas with an explosive gas atmosphere other than mines
susceptible to firedamp.
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Equipment of Group Il is subdivided according to the nature of the explosive gas atmosphere for which it is
intended.

Group |l subdivisions:
* lIA, a typical gas is propane;
* [IB, a typical gas is ethylene;

* lIC, typical gases are hydrogen and acetylene.

4.3DV.1 DR Modification of NOTE 1 of Clause 4.3 to replace with the following:

NQTE 1 This subdivision is based on the maximum experimental safe gap (MESG) or the minimum ighiting current
ratjo (MIC ratio) of the explosive gas atmosphere in which the equipment may be installed. (See IHC 60079-20-1
andgl ANSI/NFPA 497).

NOTE 2 For Jexternal non-metallic materials of equipment, the subdivision is based on the electrostatic charging risk for external
surface areaq (see 7.4.2).

NOTE 3 Equipment marked IIB is suitable for applications requiring Group IIA eqgdipment. Similarly, equipment marked IIC is suitable
for applications requiring Group IIA or Group IIB equipment.

4.4 Grouplll
4.4DV DR Modification of Clause 4.4 to replace with the following:

Equipment of Group lll is intended-for use in areas with an explosive dust atmosphere
other than mines susceptible to firedamp.

Edquipment of Group Il is.subdivided according to the nature of the explpsive dust
atmosphere for which it is.intended.

Group lll subdivisions:
¢ lllIA: combustible flyings;

¢ llIB: non-conductive dust;

* [IC:=conductive dust (EPL Da or Db only)

NOTE Equipment marked llIB is suitable for applications requiring Group llIA equipment. Similarly, equipment
marked llIC is suitable for applications requiring Group IlIA or Group IlIB equipment.

4.5 Equipment for a particular explosive gas atmosphere

The equipment may be tested for a particular explosive gas atmosphere. In this case, the information shall
be recorded on the certificate and the equipment marked accordingly.
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5 Temperatures
5.1 Environmental influences
5.1.1 Ambient temperature

5.1.1DV DR Modification of Clause 5.1.1 to replace with the following:

Equipment designed for use in a normal ambient temperature range of —20 °C to +40 °C
does not require marklng of the amblent temperature range. However eqmpment designed
3 ohe special.

NOTE The ambient temperature range is permitted to be a reduced range, e.g. =5 2C.S)T,,, < 15 °C.

Table 1
Ambient temperatures in service and additional marking
Equipment Ambient temperature in Additional marking
service

Maximum: +40 °C
Normal None

Minimum: -20 °C
Special Specified by the T, or T,,, with the special range, for example,

P manufacturer. =30 °C = T, = +40 °C or-the-symbol“X”

5.1.2 External source of heating or cooling

Where the|equipment is intended t0 be physically connected to or influenced by a separate external
source of Heating or cooling, such as a heated or cooled process vessel or pipeline, the ratings of the
external solirce shall be specified in the certificate and in the manufacturer’s instructions.

NOTE 1 The gxternal source ‘oftheating or cooling is frequently referred to as the “process temperature”.

NOTE 2 The way in.which these ratings are expressed will vary according to the nature of the source and the installation. For
sources genefally arger than the equipment, the maximum or minimum temperature will usually be sufficient. For sources generally
smaller than the.equipment, or for heat conductlon through thermal |nsu|at|on the rate of heat flow may be appropriate] Alternatively,
the rating is o

NOTE 3 The influence of radiated heat may need to be considered on the final installation. See IEC 60079-14.
5.2 Service temperature

Where this standard, or the standard for the specific Type of Protection, requires the service temperature
to be determined at any place in the equipment, the temperature shall be determined for the rating of the
equipment when the equipment is subjected to maximum or minimum ambient temperature and, where
relevant, the maximum rated external source of heating or cooling. Service temperature testing, when
required, shall be in accordance with 26.5.1.

For EPL Da equipment, the same dust layer as applied in 5.3.2.3.1 shall be applied when determining the
service temperature.
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For EPL Db equipment with a layer of dust, the same dust layers as applied in b) or c) of 5.3.2.3.2, as
applicable, shall be applied when determining the service temperature.

Where the temperature range of an Ex Component is dependent on the service temperature range of one
or more of the materials of construction on which the Type of Protection depends, the permitted
temperature range for the Ex Component shall be indicated in the Schedule of Limitations. See 13.5.

NOTE The rating of the electrical equipment includes the ambient temperature, the electrical supply and load, duty cycle or duty type,

as assigned by the manufacturer, typically as shown in the marking.

5.3 Maximum surface temperature

5.31 Delermination of maximum surface temperature

Maximum surface temperature shall be determined according to 26.5.1 considering the maxim

temperatuie and, where relevant, the maximum rated external source of heating,

5.3.2 Limitation of maximum surface temperature

5.3.2.1 Group |l electrical equipment

For electrical equipment of Group |, the maximum surface temperature shall be specified

documentgtion according to Clause 24.
This maxinhum surface temperature shall not exceed:

— 150 °C oh any surface where coal dust can formsa layer,

— 450 °C where coal dust is not likely to form.alayer (i.e., inside of a dust-protected enclosure).

5.3.2.2 Group Il electrical equipment

The maximjum surface temperature determined (see 26.5.1) shall not exceed:

— the tempgrature class assigned (see Table 2), or

— the maximum surface temperature assigned, or

— if appropriate, the ignition temperature of the specific gas for which it is intended.

LUm ambient

in relevant

Table 2
Classification of maximum surface temperatures for Group Il electrical equipment
Temperature class Maximum surface temperature
°C
T1 <450
T2 <300
T3 <200
T4 <135
T5 <100
T6 <85
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More than one temperature class may be established for different ambient temperatures and different
external sources of heating and cooling.

5.3.2.3 Group lll electrical equipment
5.3.2.3.1 Maximum surface temperature for EPL Da

The maximum surface temperature shall be determined with a layer depth of at least 200 mm of dust
surrounding all sides of the equipment according to 26.5.1.

NOTE Dust depth of more than 200 mm does not give rise to a further temperature increase that would need to be taken into
account.

5.3.2.3.2 Maximum surface temperature for EPL Db

5.3(2.3.2DV DR Modification of Clause 5.3.2.3.2 to replace with the following:

The maximum surface temperature for EPL Db can be determined according to any-ene-of
the following three configurations.

c) Maximum surface temperature with respect to a layer of dust with a specified grientation
of the equipment for EPL Db.

Iffone or more specific orientations are given in the instructions, test$ shall be
carried out accordlng to 26.5.1 5 1 W|th a Iayer of dust on the surfaces on WhICh the dust

5.3.2.3.3 Maximum surface temperature determined without a layer of dust for EPL Dc

The maximum surface temperature determined without a layer of dust according to 26.5.1 shall not
exceed the maximum surface temperature assigned.


https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

APRIL 15, 2020 UL 60079-0 53

5.3.3 Small component temperature for Group | or Group Il electrical equipment

NOTE There is both theoretical and practical evidence to show that the smaller the heated surface, the higher the surface
temperature required to ignite a given explosive atmosphere.

Small components, for example transistors or resistors, whose temperature exceeds that permitted for the
temperature classification, shall be acceptable providing that they conform to one of the following:

a) when tested in accordance with 26.5.3, small components shall not cause ignition of the flammable
mixture and any deformation or deterioration caused by the higher temperature shall not impair the Type of
Protection; or

b) for T4 alLd Group | classification, small components shall conform to Table 3 and Table 4;or

c) for TS5 dassification, the surface temperature of a component with a surface areaysmaller|than 1 000
mm? (exclyding lead wires) shall not exceed 150 °C.

Items a), bj), and c) do not apply to small components that produce a surfaCe;temperature risq as a result
of a catalyfic or other chemical reaction. The tests of 26.5.3 may be applied, but the flammable mixtures
used shalll be those that produce the highest component temperature due to the chemigal reaction
considering both the equipment group and the temperature class of the'intended application.

Table 3
Assessment of temperature classification,according to component size

Total purface area Equipment Group Il Equipment Group |
exc'l‘j:i'r';i lead With temperature class T4 Dust excluded
Maximum surface Maximum power Maximum surface Maximum power
temperature dissipation temperature dissipatjon
°C w °C w
<20 mm? 275 950
=20 mrp? < 1 000 200, or per Table 4 per Tablg 4
2
mm
>1 000 |mm? per Table 4 per Tablg 4
Table 4
Assessment of temperature classification
Component surface area = 20 mm?
Variation in maximum power dissipation with respect to temperature
Maximum local °C Equip-
temperature* ment 40 50 60 70 80
group
Maximum power w Group Il 1,3 1,25 1,2 1,1 1,0
dissipation Group |
(dust 3,3 3,22 3,15 3,07 3,0
excluded)
* The local temperature is the temperature of the air surrounding the component (but not the component surface
temperature), taking into account the heat from the component and other nearby components, and where
relevant, external sources of heating, under normal operating conditions.

For potentiometers, the surface to be considered shall be that of the resistance element and not the
external surface of the component. The mounting arrangement and the heat-sinking and cooling effect of
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the overall potentiometer construction shall be taken into consideration during the test. Temperature shall
be measured on the track with that current which flows under the test conditions required by the standard
for the specific Type of Protection. If this results in a resistance value of less than 10 % of the track
resistance value, the measurements shall be carried out at 10 % of the track resistance value.

5.3.4 Component temperature of smooth surfaces for Group | or Group Il electrical equipment

For surface areas of not more than 10 000 mm?, the surface temperature may exceed that for the
temperature class marked on the Group Il electrical equipment or the corresponding maximum surface
temperature for Group | electrical equipment, if there is no risk of ignition from these surfaces, with a safety
margin of:

* 50 K for Group Il temperature classes T1, T2 and T3;
25 K for Group Il temperature classes T4, T5 and T6;
* 25 K for Group I.

This safety [margin shall be ensured by experience based on tests of similar’'components or by fests of the
electrical equipment itself in representative explosive mixtures for the spetific temperature clasg.

NOTE A smopth heated surface sometimes permits a higher surface temperature before causing auto-ignition of @ surrounding
atmosphere. Quring the tests, the safety margin shown is often provided by increasing the ambient temperature or by ihcreasing the
power dissipafion of the component. For methane, the second option is more practical.

6 Requirements for all equipment
6.1 General

6.1pV DR Modification of Clause. 6.1 to replace with the following:

The requirements of this/standard, together with one or more of the specific Etandards
listed in Clause 1, are in addition to the applicable safety requirements of the relevant
industrial standards.. Electrical equipment and Ex Components shall comply with the
applicable requirements for similar equipment for use in unclassified locations.

NOTE 1 g ©gHremen h andard-tha e h-the-relevan du 3 andards-be-verified:
Requirements_for safety of electrical equipment in ordinary (unclassified) locations can be foyund in ANSI
Stapdards,. NEMA Standards, Federal Requlations, etc. Equipment listed by a Nationally Recognlized Testing
Lairatory is considered to meet the applicable requirements found in these standards. A list f commonly
goplied standards is shown in informative Annex DVA.

NOTE 2 If the Ex Equipment or Ex Component is intended to withstand particularly adverse service conditions (for
example, rough handling, humidity effects, ambient temperature variations, effects of chemical agents,
corrosion), these are typically specified to the manufacturer by the user. If certification is sought, it is not a
requirement of this standard that the certification body confirm suitability for the adverse conditions. Special
precautions are typically taken when vibration effects on terminals, fuse holders, lampholders and current-
carrying connections in general may impair safety, unless they comply with specific standards. For additional
information on the application of Ex Equipment in low temperature conditions below —20 °C, see IEC TS60079-43",
Explosive atmospheres — Part 43: Equipment in adverse service conditions

NOTE 3 The instructions are often used to identify specific adverse conditions for which the equipment is
suitable.

When applying this standard, the EPL designations shown shall be taken as meaning
equipment suitable for the Zone classifications as shown in Table 4ADV.
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Table 4ADV

Relationship of EPLs to NEC Zones

EPL designation NEC zone classification
Ga Zone 0
Gb Zone 1
Gc Zone 2
Da Zone 20
Db Zone 21
Dc Zone 22
e Not fcabte
Mb Not applicable
NQTE 4 Although the marking identifying the equipment protection level (EPL) may Jappear dn equipment
ev3luated against this standard, the 2017 NEC does not recognize the concept of employing the equipment
prgtection level in a complete risk nent of an installation
1 Ir] preparation
6.2 Mechanical strength of equipment
The equippent shall be subjected to the tests of 26.4..Guards relied upon to provide protgection from
impact shall be removable only by the use of a tool and.shall remain in place for the required imjpact tests.
6.3 Opening times
Enclosureg which can be opened more quickly than:
a) any incgrporated capacitors, charged’by a voltage of 200 V or more, to discharge to a valug of residual
energy of:
— 0,2 mJ for electrical'equipment of Group | or Group lIA,
— (0,06 mJ for eleetrical equipment of Group 1IB,
— 0,02 mJ for electrical equipment of Group IIC, including equipment marked Group Il oply,
— 0,2 mJ-for electrical equipment of Group I,

or double the above energy levels if the charging voltage is less than 200 V, or

b) the surface temperature of enclosed hot components reduces to below the assigned maximum surface
temperature of the electrical equipment:

shall be marked with one of the following warning markings:

— an enclosure opening delay marking as specified in item a) of 29.13; or

— an enclosure opening marking as specified in item b) of 29.13.
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6.4 Circulating currents in enclosures (e.g. of large electric machines)

Where necessary, precautions shall be taken to guard against any effect due to the presence of circulating
currents caused by stray magnetic fields, and against the arcs or sparks that may occur as a result of
interrupting such currents, or against excessive temperatures caused by such currents.

NOTE 1 Stray magnetic fields can result in significant currents flowing both within and between bolted sections of multi-section
enclosures often employed for large rotating electric machines. This is most likely to occur during the starting of motors. It is
important to avoid sparking from intermittent interruption of these currents.

NOTE 2 Although primarily a concern with large rotating electric machines, the same situation can occur in other equipment with

large stray ma

gnetic fields interacting with bolted sections of multi-section enclosures.

NOTE 3 Exam
— the provisior

— the provisior

Where equ
currents an
adverse of
corrosion a
conductors

Bonding c(
between p3
min. Howe

ples of precautions that can be taken include:
of equipotential bonding; or

of an appropriate configuration of fasteners.

potential bonding conductors are employed, they shall be adequately rated for the

erating conditions, such as vibration or corrosion. Theybonds shall be protect
nd loosening in accordance with 15.5 and 15.6. ParticGlar care shall be taken with b
in close proximity to the bonded parts.

nductors are not required where insulation<ehsures that circulating currents ¢
rts. The insulation of such parts shall be capable of withstanding a voltage of 100 V|
er, provision shall be made for adequate earthing of isolated exposed conductive pa

6.5 Gasket retention

Where the

Hegree of protection providedby the enclosure depends on a gasketed joint which

to be opengd during installation or in-normal operation, gaskets shall be attached or secured to

mating facq
the other jg
enclosure,

the other jo

If an adhes|
givenin 7.1

s to prevent loss, damage or incorrect assembly. The gasket material shall not itsel
int face. When the joint is opened and re-closed prior to the tests for degree of pr
t shall be verified(that the gasket material remains attached or secured, and has not
nt face. (See 26.4.1.2).

ve is used.to secure the gasket, the adhesive shall comply with the requirements fi
.2.4 and-dsed within its COT.

Anticipated

d they shall be arranged to ensure reliable current transfer‘without the risk of sparking under

cd against
are flexible

annot flow
RMS for 1
Its.

s intended
one of the
f adhere to
btection by
adhered to

br cements

6.6 Electromagnetic and ultrasonic energy radiating equipment

6.6.1 General

The energy levels shall not exceed the values given in 6.6.2 or 6.6.3, as applicable.

NOTE Additional information on the application of higher power radiating sources can be found, for Group | and Group Il, in
CLC/TR50427. The results of the TR are based on far field conditions.
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6.6.2 Radio frequency sources
6.6.2DV DR Modification of Clause 6.6.2 to replace with the following

The threshold power of radio frequency (9 kHz to 60 GHz) for continuous transmissions
and for pulsed transmissions whose pulse durations exceed the thermal initiation time
shall not exceed the values shown in Table 5. Programmable or software control intended
for setting by the user that would increase the power thresholds above these levels shall
not be permitted.

Table 5
Threshold power
Equipment for Maximum threshold power Maximum therma] initiation

w time

us

Group | 6 200
Group lIA 6 100

Group IIB 3,5 80
Group lIC 2 20
Group Il 6 200

Far pulsed radar and other transmissions where the pulses are short comparjd with the
tr:%rmal initiation time, the threshold energy values Z;, shall not exceed those given in
Table 6.
Table 6
Threshold energy
Equipmentfor Maximum threshold energy Z;
uJ

Group | 1500

Group IIA 950

Group IIB 250

Group lIC 50

Group Il 1500

NO tipment due to

the large safety factors involved.

NOTE 2 In Table 5 and Table 6, the values for Group lll are adopted from Group | and not based on experimental
results.

NOTE 3 In Table 5 and Table 6; the values apply in normal operation, provided that the user of the equipment does
not have access to adjust the equipment to give higher values. It is not necessary to consider possible increases
in power caused by faults, due to the large safety margins involved and the strong likelihood that RF amplifiers
will rapidly fail if a fault occurs that significantly increases the output power.

NOTE 4 For pulsed radio frequency transmissions, the thermal initiation time is applicable to the duration of a
single pulse and the threshold energy is the maximum energy of a single pulse.
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6.6.3 Ultrasonic sources

The output parameters for single ultrasonic sources for equipment of EPL Ma, Mb, Ga, Gb, Gc, Da, Db or
Dc shall not exceed the following values:

For gases and dusts:
—10 MHz;

— for continuous sources — Sound Pressure Level (SPL) 170 dB (ref 20 uPa);

— for pulse $ources (averaged over a 1s interval) — Average SPL of 170 dB (ref 20 yPa).

NOTE An SPI of 170 db (at 20 uPa as reference pressure level) represents a sound intensity of 10 W/cm?, a.significhnt relaxation
from the formdr limit of 0,1 W/cm?.

For liquids:
— 10 MHz;
— for continfious sources — Power density 40 W/cm?;

— for pulse $ources (averaged over a 1s interval) — Average power density 40 W/cm?.
for D > A, uge P/A? to calculate the power density,

for D < A, uge P/D? to calculate the power density,

Where
P = acoustit power or electrical input.pewer

D = diametéer of emitting surface (or the minor dimension if the emitting surface is rectangular)
A = wavelength in the liquid

Where multiple ultrasonic sources additively overlay, the sum of the intensities shall alsq meet the
thresholds.

6.6.4 Lasers

The requirements for lasers, luminaires, and other non-divergent continuous wave optical sources such as
LED luminaires, torches, and optical fibre transmitters / receivers are contained in IEC 60079-28.
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7 Non-metallic enclosures and non-metallic parts of enclosures
7.1 General
7.1.1 Applicability
7.1.1DV DR Modification of Clause 7.1.1 to replace with the following:

The requirements given in this clause and in 26.7 shall apply to non-metallic enclosures
and non-metallic parts of enclosures, on which the Type of Protection depends.

NQTE 1 Some examples of non-metalllc parts of enclosures upon which the Type of Protection degends include

coyer sealing rings of an “e” or “t” enclosure filing-compounds-ofa“d>or ‘e’ cable-gland;s~alirgfings-of cable

glapds; seals of switch actuators for an “e” enclosure, etc.
NQTE 2 Some of the subparts of this standard make the “non-metallic parts of enclosures” requirenjents given in
thi$ clause applicable to parts, which are not enclosures, but on which the Type of Protection dep¢nds, e.g. “d”
busghings, “e” terminals.

7.1.2 Specification of materials

7.1.2.1 General

The docunments according to Clause 24 shall specify the material of the enclosure or part of the|enclosure.

7.1.2.2 Plastic materials

The specification for plastic materials shall include the following:

a) the namg or registered trademark of the resin manufacturer or compounder;

b) the identification of the material, inCluding its type designation and colour;

c) the posdible surface treatments, such as varnishes, etc.;

d) the temperature index TI, corresponding to the 20 000 h point on the thermal endurance graph without
loss of flejural strehgth exceeding 50 %, determined in accordance with IEC 60216-1 and IEC 60216-2
and based|on thexflexing property in accordance with ISO 178. If the material does not breal in this test
before exppsureto the heat, the index shall be based on the tensile strength in accordance with 1ISO 527-2
with test Da or 1B gither RTI —
mechanical strength or RTI mechanlcal |mpact) may be determlned in accordance W|th ANSI/UL 746B.

e) when applicable, data supporting compliance with 7.3 (resistance to ultraviolet light).

The source of the data for these characteristics shall be identified.
NOTE 1 It is not a requirement of this standard that conformity to the specification of the plastic material be verified.

NOTE 2 When selecting plastic materials, some manufacturers have noted that variations in type and percentage of fillers, flame
retardants, ultra-violet light stabilizers, and the like can have a significant effect on the properties of the plastic material.

NOTE 3 Guidance on the traceability of materials can be found in ISO/IEC 80079-34. Manufacturers intending to use a
“fingerprinting” method such as an infrared scan or oxygen index for traceability of plastics will need to be aware of that at the time of
type testing so that baseline information can be obtained.
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7.1.2.3 Elastomers

7.1.2.3DV DR Modification of Clause 7.1.2.3 to replace with the following:

The specification for elastomers shall include the following:

a)t

b) t

c) the-pessible-surface-treatments;suech-as-varnishes;ete;

d){

NO7

he name or registered trademark of the resin manufacturer or compounder;

he identification of the material, including its type designation and colour;

he continuous operating temperature (COT);

[E 0 The COT may be determined using UL 157.

e) when applicable, data supporting compliance with 7.3 (resistance to ultraviolet

The source of the data for these characteristics shall be identified.

NOT
elas

NOT
fille
the

NO7T
use
be g

7.1.2.4 Materials used for cementing

The specifi

a) the name or registered\trademark of the cement manufacturer;

b) the ident

tomer be verified.

s, flame retardants, ultra-violet light stabilizers, and the’like can have a significant effect on the
lastomer.

'E 3 Guidance on the traceability of materials'can be found in ISO/IEC 80079-34. Manufacturers
a “fingerprinting” method such as an infrared scan or oxygen index for traceability of elastomers
ware of that at the time of type testing sothat baseline information can be obtained.

cation for cements-shall include the following:

fication‘of the material, including its type designation;

light).

[E 1 It is not a requirement of this standard that conformity, to the manufacturer’s specifigation of the

[E 2 When selecting elastomers, some manufacturers -have noted that variations in type and pgercentage of

broperties of

intending to
t will need to

c) the conti

NUuous operating temperature (COT);

The source

of the data for these characteristics shall be identified.

NOTE It is not a requirement of this standard that conformity to the manufacturer’s specification of the cement be verified.

7.2 Thermal endurance

7.2.1 Tests for thermal endurance

The tests for endurance to heat and to cold shall be conducted in accordance with 26.8 and 26.9. See also
Order of tests, 26.4.1.
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7.2.2 Material selection

The plastic materials shall have a temperature index “T1” or “either RTI — mechanical strength or RTI —
mechanical impact” (according to 7.1.2) of at least 20 K (or 10 K for EPL Gc and Dc) greater than the
maximum service temperature of the enclosure or the part of the enclosure (see 26.5.1).

The elastomers and materials used for cementing shall have a continuous operating temperature (COT)
that includes a minimum temperature that is below, or equal to, the minimum service temperature and a
maximum temperature that is at least 20 K (or 10 K for EPL Gc and Dc) above the maximum service
temperature.

NOTE Equip
materials is 1
service tempé

nent may have different service temperatures on different parts of the equipment. Selection and testin
ormally based on the specific service temperature of that part, but it is often based on the maximum
rature of the complete equipment to simplify the testing program.

7.2.3 Alternative qualification of elastomeric sealing O-rings

Elastomeri
the ingress
enclosure
conditions
O-ring ass
the complg
ring is then

NOTE The d
alternative m

For the qu
of 26.16 , 1
O-ring.

C sealing O-rings are normally qualified as a part of the completé._equipment encl

protection of the enclosure (IP) is required by the Type of Protection. Alternativ
ncorporating elastomeric sealing O-rings, according to 1SO.3601-1, used in define
according to ISO 3601-2, is permitted to be evaluated usjng a test fixture instead o
embled in the complete equipment enclosure. The test fixture shall replicate the dir
te equipment enclosure O-ring mounting. The tests.shall be conducted according 26
mounted in the complete equipment enclosure and{subjected to the required IP test

ompression set value determined after the tests of 26.16 is necessary for subsequent comparison
terials for the same application.

blification of additional O-ring materials, the IP tests are not required if, subsequent
he compression set of the alternative O-ring is less than or equal to that of the origi

7.3 Resistance to ultraviolet light

The resista
shall be s
ANSI/UL 7

Where not

nce to ultraviolet (BV) light of the enclosures, or parts of enclosures, of non-metall
ptisfactory (see~26:10). Materials meeting the ultraviolet light exposure requirem|
16C are considered satisfactory.

otherwise protected from exposure to UV light, a test of resistance of the material {

light shall he made if the enclosure or parts of the enclosure, upon which the Type of Protectig

are made (

f.nen~metallic materials. For Group | equipment, the test applies only to luminaires.

g of individual
(or minimum)

bsure when
bly, a metal
d mounting
testing the
hensions of
.16. The O-
s of 26.4.5.

to O-rings of

to the tests
nally tested

¢ materials
ents (f1) in

b ultraviolet
n depends,

NOTE 1 Internal parts of enclosures, not directly exposed to UV light, do not generally suffer a deleterious effect.

If the equipment is protected from UV light (for example, daylight or light from luminaires) when installed,
and, in consequence, the test is not carried out, the equipment shall be marked by the symbol “X” to
indicate this specific condition of use according to item €) of 29.3.

Gaskets and seals, constructed such that only an outer edge is potentially exposed to light, are not subject
to the resistance to ultraviolet light requirements.

NOTE 2 It is generally acknowledged that glass and ceramic materials are not adversely affected by the resistance to UV light test,
and testing may not be necessary.
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NOTE 3 The tests for resistance to UV light are conducted on special test bars and not on the enclosure. Therefore, the special test
bars are not required to be subjected to the tests of enclosures (26.4) prior to the tests for resistance to UV light.

7.4 Electrostatic charges on external non-metallic materials
7.4.1 Applicability
The requirements of 7.4 only apply to external non-metallic materials of equipment.

The requirements of 7.4 also apply to non-metallic parts which are applied to the external surface of an
enclosure.

NOTE 1 Non-metallic paints, films, foils, and plates are typically attached to external surfaces of enclosures td provide additional
environmental| protection. Their ability to store an electrostatic charge is addressed by this clause.

NOTE 2 It is generally acknowledged that glass and ceramic surfaces are not susceptible to storing an electrostatic chafge.
NOTE 3 Additfonal guidance on the risk of ignition from electrostatic discharge can be found in IEC TS'60079-32-1.
7.4.2 Avoidance of a build-up of electrostatic charge for Group | or Group Il

7.42DV DR Modification of Clause 7.4.2 to replace with-the following:

Equipment is intended to be designed so that under normal conditions of use,|danger of
ignition due to electrostatic charges on external surfaces of enclosures is avojded. This
shall be satisfied by employing one or more ©f the following techniques:

NOTE 1 It is often practical to employ different mitigation techniques on different parts of the equipmgnt.

a) py selection of the material so, that surface resistance shall meet at least ¢ne of the
criteria given below when measured in accordance with 26.13:

— <1 GQ measured.at (50 £ 5) % relative humidity;

— <100 GQ measured at (30 * 5) % relative humidity.
b) by limitation ‘of the surface area of non-metallic parts of enclosures as shown ih Table 7.

The.surface area is defined as follows:

« for sheet materials, the area shall be the exposed (chargeable) areq;

« for curved objects, the area shall be the projection of the object giving the
maximum area;

« for individual non-metallic parts, the area shall be evaluated independently
if they are separated by conductive earthed frames.

The permitted values of the surface area can be increased by a factor of four
if this surface area of non-metallic material is surrounded by and in contact
with a conductive earthed surface.

The permitted values of the surface area can be increased by a factor of two if
this surface area is, at the longest opposite sides, in contact with a
conductive earthed surface.
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Alternatively, for long parts with non-metallic surfaces, such as tubes, bars,
or ropes, the surface area need not be considered, but the diameters or
widths shall not exceed the values shown in Table 8. Cables for connection of
external circuits are not considered to fall under this requirement. See 16.7.

c) by limitation of the thickness of a non-metallic layer bonded to conductive or dissipative
surfaces, which is connected to earth with a connection resistance of less than 1 GQ. For
the purposes of this standard, dissipative surfaces are those complying with the
requirements of 7.4.2 a). The thickness of the non-metallic layer shall not exceed the values
shown in Table 9 or the breakdown voltage shall be <4 kV DC (measured across the
thickness of the insulating material according to the method described in IEC 60243-1 with
th¢ additional requirements of IEC 60243-2 for DT testing);

NOTE 2 A painted enclosure complying with 7.4.2 c) and Table 9 only will not comply,with 7.4.3 c).

d)| by provision of a conductive or dissipative coating. Non-metallic surfaces may be
covered with a bonded durable conductive or dissipative coating-~The resistange between
ting and either the point of bond (in the case of equipment for fixed installatipns) or the
fafthest point of potential contact with the enclosure (in the case of portable ¢quipment)
Il not exceed 1 GQ. The resistance shall be measured)in accordance with 26.13 but

usiing a 100 mm? electrode at the worst case position of the surface and either t

he bond or

with item e) of 29.3 and the documentation shall provide guidance on the

the farthest point of potential contact. The equipment shall be marked “X” in Tl:cordance
se of the

bgnding connection (for fixed equipment) and.provide information to enable the user to
ide on the durability of the coating material with respect to the envjronmental
conditions;

NOTE 3 The environmental conditions that have an effect on the coating material may include influences

from small particles in an air stream, solvent vapours, and the like.

risk from
e) of 29.3.
ctrostatic
ctrostatic

e)|for fixed installations where-the installation is intended to minimize the
electrostatic discharge, by. marking the equipment “X* in accordance with item
The instructions shall provide guidance for the user to minimize the risk from eIE
discharge. Where practicable, the equipment shall also be marked with the el

rge warning given.in item g) of 29.13.

NOTE 4 Examples of possible guidance for the Specific Conditions of Use include:
— Control of environmental humidity to minimize the generation of static electricity.

=Protection from direct airflow causing a charge transfer.

— Equipment not intended to be used when the area is known to be hazardous.

— Gas detection monitoring.

— Touch with an insulating object.

— Means to continuously drain off electrostatic charges

f) for portable, mains powered, equipment, where the non-metallic materials are protected
from charging or discharging by the provision of an earth-connected conductive or
dissipative guard, the equipment shall be marked “X” in accordance with item e) of 29.3.
The instructions shall provide guidance for the user to minimize the risk from electrostatic
discharge. Where practicable, the equipment shall also be marked with the electrostatic

charge warning given in item g) of 29.13.
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g) by testing that the maximal transferred charge measured according to 26.17 is within the
threshold limits of Table 10.

NOTE 5 In many industrial applications, including coal mining, it is highly likely that warning labels may
become illegible through the deposition of dusts. If this is the case, it is possible that the act of cleaning
the label can cause a static discharge.

NOTE 6 A minimum insulation resistance for electrical insulating materials is normally specified to avoid
problems arising from touching exposed non-metallic parts that are in contact with live parts.

Tabte 7
Limitation of surface areas
Maximum surface area
mm?
Group Il equipment
Group |l equipment Equi
quipment
Protection Level Group IIA Group IIB Group lIC
EPL Ga 5000 2 500 400
0000 EPL Gb 10 000 10 000 2000
EPL Gc 10 000 10 000 2000
Table 8
Maximum diameter'or width
Maximum diameter or width
mm
Group Il equipment
Group|l equipment Equi
quipment
Protection Level Group lIA Group IIB Group lIC
EPL Ga 3 3 1
30 EPL Gb 30 30 20
EPL.Gc 30 30 20
Table 9
Limitation of thickness of non-metallic layer
Maximum thickness
mm
Group Il equipment
Group | equipment Equi
quipment
Protection Level Group IIA Group IIB Group lIC
EPL Ga 2 2 0,2
2 EPL Gb 0,2
EPL Gc 0,2

NOTE 7 These thickness limitations do not apply to non-metallic layers that have a surface resistance of less than 1 GQ or 100 GQ,

as applicable. See 7.4.2 a).

NOTE 8 One of the main reasons for the thickness limitation is that the maximum thickness of the non-metallic layer is intended to
bind the static charge at the surface. By this means the static charge is not able to build incendive discharges.
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Table 10

Maximum acceptable transferred charge

Maximum acceptable transferred charge

nC
Group Il equipment
Group | equipment Pr(ig:tii’:':el_“;vel Group IIA Group IIB Group IIC
EPL Ga 60 25 10
60 EPL Gb 60 25 10
EPL Gc 60 25 10

NOTE

['he limits ensure that incendive discharges do not occur.

7.4.3 Avoidance of a build-up of electrostatic charge for Group Il

External syrface of enclosures of plastic material and painted/coated metal englosures are inténded to be

designed s
avoided.

Enclosures
discharges
enclosure

An interna
need not b
to a prolifi
charge spf
equipment
lead to a si

NOTE 1 A sin
standoffs or b

NOTE 2 Dis
atmosphere.

NOTE 3 Cha

mechanism5£

coating proc
material conn

o that under normal conditions of use, danger of ignition due to propagating brush d

of plastic material cannot be charged to such a critical charge density that propad
can be generated. However, no extended flat conductive surfaces shall be installe
ithin a distance of 8 mm to the outer surface.

printed circuit board may be considered to be-an'extended flat conductive surface,
e applied in small portable or personal equipment unless the equipment is likely to b)
C charge generating mechanism (such ‘as*might occur in pneumatic transfer of
aying in a powder coating process). Charging through normal handling of portable
is not considered to lead to a prolifi¢’charge generating mechanism and therefor¢
tuation where a propagating brush discharge might occur.

gle flat conductive surface not excéeding 500 mm? is not considered to be an extended flat surface. This
rackets used for the mounting ©f conductive flat plates inside of an enclosure.

charges from insulating. surfaces, not backed with conductive material, are unable to ignite an 4

ging mechanisms\such as manual rubbing are not an ignition risk for explosive dust atmospheres. How

s; generally Tead to a risk of ignitable discharges from insulating surfaces exceeding 500 mm? backed W
ected to-earth with a resistance 1 MQ or less.

scharges is

ating brush
i inside the

though this
e subjected
powders or
or personal
e would not

allows for the

xplosive dust

ever, charging

uch as fast_moving particles along a surface, pneumatic transfer of powders, and charge spraying in gn electrostatic

ith conductive

Atsrial Ar alactamar vwith A cirifana araa Aaveandina EON
cHEHaT—O—€ S H—a-SuHace—atea Rg—ovoo

If plastic m
conductive

mm2 ic amnlavad ac o ~ol
T SteH exXceeahyg RS- empioyea—asS—a—6o

material, one or more of the following mitigating techniques shall be employed:

NOTE 4 It is often practical to employ different mitigation techniques on different parts of the equipment.

/ering on a

a) by selection of the material so that surface resistance shall meet at least one of the criteria given below
when measured in accordance with 26.13:

-<

-<

1 GQ measured at (50 £ 5) % relative humidity;

100 GQ measured at (30 + 5) % relative humidity.
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b) by selection of a material with a breakdown voltage < 4 kV DC (measured across the thickness of the
insulating material according to the method described in IEC 60243-1 with the additional requirements of
IEC 60243-2 for DC testing);

c) by controlling the thickness of the non-metallic material to be = 8 mm.

NOTE 5 A painted enclosure complying with 7.4.2 c) and Table 9 only will not comply with 7.4.3 c). When applied for both explosive
gas atmospheres and explosive dust atmospheres, application of 7.4.2 a) and 7.4.3 a); or 7.4.2 c) and 7.4.3 b) are often used.

NOTE 6 External insulation of 8 mm and greater on metal parts such as measurement probes or similar components make
propagating brush discharges unlikely to occur. When evaluating the minimum thickness of the insulation to be used or specified it is

common to allow for any expected wear under normal usage.
7.413DV.1 DR Modification of Clause 7.4.3, fourth paragraph, item d to replace with the
following:
d) by marking the equipment “X in accordance with item e) of 29.3/This is only applicable
to equipment intended for fixed installations where the installation-is intended tg minimize
th{lrisk from electrostatic discharge. The instructions shall provide guidance fgr the user
to minimize the risk from electrostatic discharge.
7.5 Attached external conductive parts
External conductive parts, such as labels, which are attachied to the non-metallic enclosure or|are part of
the non-mdtallic enclosure, with a resistance to earth of more than 1 GQ measured at (500 ¢ 25) Vdc,
could be susceptible to electrostatic charges that ceuld become a source of ignition. The capacitance of
such parts g$hall be determined in accordance with the test method in 26.14.
7.5PV.1 DR Modification of Clause-7.5, second paragraph to replace with the following:
For equipment:
— Qther than portable or personal; and
— where the measured capacitance of any conductive part exceeds the value[shown in
Table 11,
the equipment shall be marked “X2 in accordance with item e) of 29.3 and the specific

co
de

k

;

dition of use shall specify the value of capacitance determined to allow the user to
ermine suitability in the specific application. External conductive parts that affe situated

such that discharges to approaching earthed objects are not expected need not be tested.
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Table 11
Maximum capacitance of unearthed conductive parts

Maximum capacitance
pF

Group Il equipment
Group | or Group Il - -
equipment Equipment Protection Group lIA Group lIB Group lIC
Level
EPL Ga 3 3 3
10 EPL Gb 10 10

EPL Gc 10 10 3
NOTE 1 It is generally accepted that an unearthed metal fastener such as a cover screw will present a capacitance’of[not more than
3 pF.
NOTE 2 For Group Il equipment intended for use in ducts or pipes subject to the presence of fast moying dust, a lowef limiting value

for capacitan

8 Metalli

8.1 Mate

The docunments according to Clause 24 shall specify the matefialof the enclosure or part of the

NOTE 1 ltis 1

NOTE 2 Pain

e is under consideration.
C enclosures and metallic parts of enclosures

Fial composition

ot a requirement of this standard that the chemical composition of material be verified by test.

or coatings applied to metallic enclosures are non-metallic parts of an enclosure and the requirements of

NOTE 3 Zincfand zinc alloys of 80% zinc or greater tend to'deteriorate rapidly (particularly tensile strength), especially
air. Zinc is al§o considered more reactive than most other metals. Some of the Types of Protection do not permit the
enclosures.
8.2 Groupl

8.2DV DR Modification of Clause 8.2 to replace with the following:

Materials used\in the construction of enclosures of Group | equipment of EPL

shall not contain, by mass, more than

. 0/ T tn A TS ane m

0 otal of alu LHM;-Mag um;-tita
in total‘'of magnesium, titanium and zirconium.

enclosure.

7.4 apply.

n warm, moist
use of zinc for

Ma or Mb

than-7,5 %

The above requirement need not apply to Group | portable measuring equipment, but this
equipment shall then be marked “X2 in accordance with item e) of 29.3 and the specific
condition of use shall indicate the special precautions to be applied during storage,
transportation and use.

8.3 Grou

pll

Materials used in the construction of enclosures of Group Il equipment for the identified Equipment

Protection

Levels shall not contain, by mass, more than:

« for EPL Ga
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10 % in total of aluminium, magnesium, titanium and zirconium, with no more than 7,5 % in total of
magnesium, titanium and zirconium;

« for EPL Gb
7,5 % in total of magnesium, titanium and zirconium;

« for EPL Gc
no requirements except for fan impellors, fan hoods and ventilating screens, which shall comply
with the requirements for EPL Gh

8.3PV.1 DR Modification of Clause 8.3, second paragraph to replace with the following:
WHhen the material limits are exceeded for equipment of EPL Ga or Gb; the equipment shall
be marked with-an-"X" in accordance with item e) of 29.3 and the specific conditipns of use
shall contain sufficient information to enable the user to determine the suitablility of the
equiipment for the particular application, for example, to avoid-an ignition hazard due to
impact or friction.

8.4 Grouplil

Materials used in the construction of enclosures of Group Il equipment for the identified [Equipment

Protection lLevels shall not contain, by mass, more than;

« for EPL Da
7,5 Yo in total of magnesium, titaniumZand zirconium;

« for EPL Db
7,5 Yo in total of magnesium, titanium and zirconium;

« for EPL D¢
no requirements except for fan impellors, fan hoods and ventilating screens, which shall comply
with|the requirements for EPL Db.

8.4DV- 1 DR Modificationof €lfause8+4,secondparagraphtoreplacewiththe-folfowing:

When the material limits are exceeded for equipment of EPL Da or Db, the equipment shall
be marked with-an-"X" in accordance with item e) of 29.3 and the specific conditions of use
shall contain sufficient information to enable the user to determine the suitability of the
equipment for the particular application, for example, to avoid an ignition hazard due to
impact or friction.

8.5 Copper Alloys

Where intended for use in atmospheres containing acetylene, enclosures of equipment and enclosures of
Ex components for external mounting, if constructed of copper or copper alloys:
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* shall be coated with tin, nickel, or by other coatings; or

* shall have the maximum copper content of the alloy limited to 65 %.

Cable glands as defined in Annex A, Blanking Elements, Thread Adapters, and bushings 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 of acetylides on external
surfaces that can be ignited by friction or impact.

9 Fasteners

9.1 Gen€g

Parts necs
parts shall
or wrench.
Fastening
may be m3
fastener is
Threaded
inspection
compatible
9.2 Spec

9.2

w

-1

tolerance fit of 6g/6H in accordance with ISO 965-1 and ISO 965-3;

— the head©f-the screw or nut shall be in accordance with ISO 4014, ISO 4017

IS

ral

ssary to achieve a specific Type of Protection or used to prevent access) to unin
be capable of being released or removed only with the aid of a tool such)as a key, §

screws for enclosures of materials containing aluminium, magnesium, titanium o
de of aluminium, magnesium, titanium, zirconium, or non-metallic material if the mg
compatible with that of the enclosure.

holes for fasteners which secure covers intended t0 be opened in service for
and other operational reasons shall only be tapped into the material when the thr
with the material of the enclosure.

ial fasteners

DV DR Modification of Clause 9.2'to replace with the following:

he thread shall be:a metric thread of coarse pitch in accordance with ISO

D 4762/1S0O 7380, or ISO 14583 and, in the case of hexagon socket set screws

IS
e
u

D 4027, ISO 4028 or ISO 4029; Other heads of a screw or nut are perm

sulated live
crewdriver,

r zirconium
terial of the

adjustment,
ead form is

hen any of the standards-for'a specific Type of Protection requires a special fastener, this
shall conform to the following:

P62, with a

ISO 4032,
1ISO 4026,
ted if the

with identical ones;

-t

he holes in the equipment shall comply with the requirements of 9.3.

9.3 Holes for special fasteners

9.3.1 Thread engagement

ipment is marked “X2 in accordance with item e) of 29.3 and the specific cpndition of
j;-smmmmwmmnummmme replaced

Holes for special fasteners, as specified in 9.2, shall be threaded for a distance to accept a thread
engagement, h, at least equal to the major diameter of the thread of the fastener (see Figure 4 and Figure

9).
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9.3.2 Tolerance and clearance

The internal thread shall have a tolerance class of 6H in accordance with ISO 965-1 and ISO 965-3, and
either

a) the hole under the head of the associated fastener shall allow a clearance not greater than that
specified for the “medium series: H13” per ISO 273 (see Figure 4); or

b) the hole under the head (or nut) of an associated reduced shank fastener shall be threaded to enable
the fastener to be retained. The dimensions of the threaded hole shall be such that the surrounding
surface in contact with the head of such a fastener shall be at least equal to that of a fastener without a
reduced shank in a clearance hole (see Figure 5).

C C

N

N
N\

X

Thread tolerancefit 6g/6H to 1ISO 965-3

IEC
su0531b

Key
h thread engagement = major diameter'of the thread of the fastener
¢ < maximum ¢learance permitted for the “medium series: H13” per ISO 273

Figure 4

Tolerances and clearance for threaded fasteners
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54548

Key
@ standard|clearance hole appropriate to the thread form

h thread engagement = major diameter of the thread of the fastener
X contact dimension of a reduced shank fastener

X 2 the conjtact dimension of a standard head of a standard fastener (without,reduced shank) threaded throughoutlits length with
the size of thread used

Figure 5

Contact surface under head of fastener with a reduced shank
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9.4 Hexagon socket set screws

Hexagon socket set screws, used to secure threaded covers, shall not protrude from the threaded hole
after tightening.

10 Interlocking devices

Where an interlocking device is used to maintain a specific Type of Protection, it shall be so constructed
that its effectiveness cannot easily be defeated.

NOTE The intent is that the interlock be designed such that it cannot be easily defeated by common tools such as a screwdriver,
pliers, or a sinfilar tool.

11 Bushings

Bushings ysed as field wiring connection facilities and which may be subjected to a torque during
connectionor disconnection, shall be mounted in such a way that all parts are sécured against turning.

The relevant torque test is specified in 26.6.
12 (Reserved for future use)

13 Ex Components

13.1 General

Ex Componpents shall comply with the requirements given in Annex B. Examples of Ex Cpmponents
include:

a) an empty enclosure; or

b) components or assemblies of_components for use with equipment which complie§ with the
requirements of one or more of the types of protection listed in Clause 1.

13.2 Mounting

Ex Comporjents may:be mounted:

a) completely-within an equipment enclosure (for example, a Type of Protection "e" terminall ammeter,
heater or indieator; a Type of Protection "d" switch fection “m”
switch component or thermostat, a Type of Protection "i" supply); or

b) completely external to the equipment enclosure (for example, a Type of Protection "e" earth terminal, a
Type of Protection "i" sensor); or

c) partly within and partly external to the equipment enclosure (for example, a Type of Protection "d" push
button switch, a Type of Protection “t” push button switch, a limit switch or indicating lamp, a Type of
Protection "e" ammeter, a Type of Protection "i" indicator).

13.3 Internal mounting

Where the Ex Component is mounted completely within the enclosure, the only parts that shall be tested
or assessed are those parts which have not been tested and/or assessed as a separate component (for
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example, test or assessment of surface temperature, creepage distance and clearance from the
component to surrounding conducting parts).

13.4 External mounting

Where the Ex Component is mounted external to the enclosure or partly within and partly external to the
enclosure, the interface between the Ex Component and the enclosure shall be tested or assessed for
compliance with the relevant Type of Protection and the enclosure tests as specified in 26.4.

13.5 Ex Component certificate

13{5DV DR Modification of Clause 13.5 to replace with the following:

Aq Ex Components are not intended to be used alone and require additional consideration
when incorporated into equipment or systems, they do not have “Specific Conditions of

Ude” aleng-with-the-asseociated-“Xsuffix-for-the-certificate-number/Where this standard or
one of |ts sub- parts speC|fy “Specific Conditions of Use” and—#he—asseaa‘ed—ﬂ’—s&ﬂa—‘ez
he 3 ! a “Schedule of Limitations” for the ExCComponent certjificate and

: : he Ex-Compeonen ate-nwmber shall be substituted for
a Ex Component Informatlon necessary to correctly apply the Ex Compone nt shall be

E 1 The Schedule of Limitations includes the temperature{range for the Ex Component. In some ¢ases, ranges
ultiple points are defined to allow maximum flexibility in‘the application of the Ex Component.

NQTE 2 In accordance with Annex B, Ex Components are not assigned a temperature class.

14 Conngction facilities
14.1 General

Electrical gquipment intended for-connection to external circuits shall include connection facilities, with the
exception ¢f electrical equipmentithat is manufactured with a cable permanently connected to ifl.

14.2 Typeg of protection
Connection facilitiesshall comply with one of the specific Types of Protection listed in Clause 1,

14.3 Cregpage and clearance

Connection facilities shall be so designed that after proper connection of the conductors, the creepage
distances and the clearances comply with the requirements, if any, of the specific Type of Protection
concerned.
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15 Connection facilities for earthing or bonding conductors
15.1 Equipment requiring earthing or bonding
15.1.1 Internal earthing

A connection facility for the connection of an earthing conductor shall be provided inside the electrical
equipment adjacent to the other connection facilities. See also 15.2 for equipment not requiring internal
earthing.

15.1.2 Externalbonding

15.1.2DV DR Modification of Clause 15.1.2 to replace with the following:

An|optional additional external connection facility for an equipotential bonding ponductor

is iermitted shall-be-provided for electrical equipment with a metallic eénclosure;jexcept-for

If ﬂrovided, T the additional external connection facility shall be electrically in cgntact with
the connection facility required in'15.1.1 and shall be marked in accordance with 29.17DV.

NOTE The expression "electrically)in contact" does not necessarily involve the use of a conductor.

15.2 Equipment not requiring earthing

Where there is norequirement for earthing, for example, in some types of electrical equipment having
double or re¢inforced-insulation, or for which supplementary earthing is not necessary, an internal earthing
facility in adcordance with 15.1.1 need not be provided.

NOTE Some electrical equipment, such as double insulated equipment, while not presenting a risk of electrical shock, is often
bonded to reduce the risk of ignition due to electrostatic hazards.

15.3 Size of protective earthing conductor connection
15.3DV DR Modification of Clause 15.3 to replace with the following:

Protective earthing (PE) conductor connection facilities shall allow for the effective
connection of at least one conductor with a cross-sectional area as given in ANSI/NFPA 70

for the “Size of Equment Groundlng Conductor” given—in—'Fable—m—Preteetwe—eaﬂhmg
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Table12
Mini ¥ | ¢ PE et
o I ot : s Py ronal ” ”
PE-conductor;S;

mm? mm?
S$<16 S

16<8<35 16
$>35 0,58

15.4 Sizg of equipotential bonding conductor connection
15(4DV DR Modification of Clause 15.4 to replace with the following:

When provided, the optional Equipotential (EP) bonding connection facilities on the
outside of equipment shall provide effective connection of .a_conductor with a cross-
sectional area of at least 4 mm?. Effective connection shall be verified by compliance with
the pullout and secureness tests of UL 486E. The terminal shall be marked in dccordance
Mth2917DV hi onnectionfacili is-a o-intended-teo eFved e cionne ',

A egtHremen O able apPp Py N3 O e ohalarea-ofratiead 4 ==
y :

NQTE The requirements for equipment grounding facilities and bonding are specified in the appropifiate standard
for| electrical equipment for use in unclassified locations(see Clause 1) and may be more stringent than the
requirements shown in Clause 15. Refer to Annex DVB for additional information.

15.5 Protection against corrosion

Connection facilities shall be effectively protected against corrosion. Special precautions shall be taken if
one of the parts in contact consists of. a-tnaterial containing aluminium, magnesium, titanium, of zirconium,
for example, by using an intermediate part made of steel when making a connection to| a material
containing faluminium, magnesium, titanium, or zirconium.

15.6 Secureness of electrical connections

Connection facilities/shall be designed so that the electrical conductors cannot be readily Iposened or
twisted. Except as permitted in 15.7, contact pressure on the electrical connections shall be|maintained
and not bT affected by dimensional changes of insulating materials in service, due to factgrs such as

temperatuie or humidity.

NOTE 1 Lockwashers are often employed to provide a means of avoiding loosening of the connection.

NOTE 2 Means often employed to avoid twisting of the electrical conductors include the use of a fixed connection bar with a U-
shaped clamp, anti-rotation recesses or ribs on the enclosure, and the like.

15.7 Internal earth continuity plate

15.7DV D2 Delete Clause 15.7. It does not apply.
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16 Entries into enclosures

16.1

General

16.1DV DR Modification of Clause 16.1 to replace with the following:

En

* th

* an adaptor plate designed to be fitted in or on the walls of the enclosure:

NO7T

bon

ry into the equipment shall be either by a plain or threaded hole located in:
e wall of the enclosure, or

[E

=

- ANSI/NFPA 70 requires bonding jumpers with proper fiftings, or other approv

holes-can-be

ed means of

ding, when installing conduit or fittings into plain holes of metal enclosures.

16.2 Iden
The manuf
position or
metric or N
instructions

NOTE 1 Itisn

NOTE 2 Wherg a great variety of possible locations for entries is foreseen, information on the area for the entries, the

and entry spad

16.3 Cable glands

Cable glan
invalidate t
are mountg
glands as s
where one

kification of entries

hcturer shall specify, in the documents submitted according to Clause 24, the er
area / location on the equipment and the number permitted. The thread form (fo
PT) of threaded entries shall be marked.en“the equipment or shall appear in the
(see Clause 30).

bt intended that individual entries be marked,\unless required by the specific Type of Protection.

ing are typically provided in the instructions.

ds, when installed in accordance with the instructions required by Clause 30
ne specific e¢haracteristics of the Type of Protection of the electrical equipment on
d. This_shall apply to the whole range of cables specified by the manufacturer o
uitable\or use with those glands. Cable glands may form an integral part of the
majorielement or part forms an inseparable part of the enclosure of the equipme

cases, the glands shall be tested with the equipment.

tries, their
r example,
installation

bize of entries

shall not
which they
f the cable
equipment
nt. In such

Non-threaded cable glands, for Group I, shall be:

* Ex

* Ex

Equipment Cable Glands;

Components; or

* included as part of the certificate for the complete equipment.

Non-threaded cable glands, for Group Il or Group lll, shall be:

* Ex

Components; or

* included as part of the certificate for the complete equipment.
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Threaded cable glands and cable transit devices, for Group |, Group I, or Group lll, shall be:

* Ex Equipment Cable Glands;

* Ex Components; or

* included as part of the certificate for the complete equipment.

Cable glands and cable transit devices, whether integral or separate, shall meet the relevant requirements
of Annex A.

16

NG

16.4 Blanking elements

Blanking e
satisfy the
removable

Threaded
part of the

Non-threag
or included

Non-thread

the certificate for the complete equipment.
16.5 Thread adapters
Thread adgpters shall satisfy.the requirements of the specific Type of Protection concerned.

Thread adgpters shall be Ex Thread Adapters, Ex Components, or included as part of the certif]

complete €

16.6 Tem

SDV.1 D2 Modirication of Clause 76.5 to delete the NOIE. It does not apply.

ements, intended to close unused openings in the enclosure walls of electrical equiy
requirements of the specific Type of Protection concerned. The blanking element s
with the aid of a tool.

blanking elements shall be Ex Equipment Blanking)Elements, Ex Components, or
certificate for the complete equipment.

ed blanking elements, for Group |, shall be~Ex Equipment Blanking Elements, Ex C
as part of the certificate for the complete equipment.

ed blanking elements, for Group Itor Group Ill, shall be Ex Components or include

quipment

perature at branching point and entry point

16

ment, shall
hall only be

ncluded as

bmponents,

d as part of

cate for the

.6DV DR Modification of Clause 16.6 to replace with the following:

When the service temperature is higher than 70 60 °C at the entry point or 80 60 °C at the
branching point of the conductors, information shall be marked on the equipment exterior
to provide guidance to the user on the proper selection of cable and cable gland or

co

nductors in conduit. See Figure 6 and Figure 7.

In cases where the information for the proper selection of cables, cable glands, and
conductors in conduit is extensive, the marking need only be a reference to detailed
information in the equipment instructions.

D2 For electrical machines, the use of the internal air space temperature to represent the

service temperature of terminal box gaskets and seals, the cable branching point
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temperature, and the entry point temperature reflects the normal practice of testing
machines without prior knowledge of the actual glands and cables to be used for
installation. The production of heat from the electrical machine connections is generally
insignificant with respect to the production of heat from the machine windings and core.

* The entry point of the cable where the temperature is measured should be sealed
so far as possible to ensure that there is minimum air-circulation which can reduce
the measured temperature.

* This is not intended to apply to any gasket between the terminal box and the frame
of the electrical machine, where higher temperatures may be recorded, but only to
—thegasket between thetermimatboxand-its tid:

» Although written in the context of electrical machines, there may be othér types of
equipment where an equivalent approach is applicable.

16.7 Electrostatic charges of cable sheaths

For the punposes of this standard, the sheaths of cables are not considered non-metallic en¢losures or
parts of englosures as described by Clause 7 and need not be assessed against those requirements.

| NNN\\N
K X

|

|
=y

|

[T
N

N

Figure 6

IEC
su3171

Cable gland
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17 Suppl

171 Gen

ementary requirements for electric machines

eral

The requirements in this clause apply to rotating electric machines within the scope of IEC 60034-1.

For other rotating devices, for example servo motors, the requirements of this standard including those of

this clause,

shall apply where they are appropriate.

For non-rotating machines, for example linear motors, the requirements of this standard including those of

this clause,

shall alnply where fhn\/ are salnlnrnlnriq’rn

17.2 Venflilation

17.21 Ve

The degree

— P20 on the air inlet side,

—IP10 on the air outlet side,

according t

For vertical
falling into
adequate o
12,5 mm c3

17.
fol

Fo

prg
m
fa

htilation openings

of protection (IP) of ventilation openings shall be at least:

b IEC 60034-5.

rotating electric machines and vertical rotating fans, foreign objects shall be prev
the ventilation openings. For Group | rotating machines, the degree of protecti
hly when the openings are designed or-arranged so that foreign objects with dimens
nnot be carried onto the moving parts of the machine either by falling vertically or by,

owing:
fans intended to.be mounted in ventilation duct systems, the requirem
erial requirements) can be fulfilled at the inlet and outlet of the duct. In such

shall be marked “X” in accordance with item e) of 29.3 and the specific condif
Il specifydhe criteria for the selection of the inlet and outlet guarding.

17.2.2 Materials-forexternalfans

2.1DV.1 DR Modification of-Clause 17.2.1, second paragraph to replace with the

e
tection and other)requirements for parts providing the IP-protection (e.g. irit

21

ented from
on IP10 is
ons above
vibration.

ts for IP-
pact test,
case, the
ion of use

The external fan impellors, fan hoods, and ventilation screens manufactured from non-metallic materials
shall comply with Clause 7. For Group Il rotating machines, impellors of external fans having a peripheral
speed of below 50 m/s, need not comply with the requirements of 7.4.

The external fan impellors, fan hoods, and ventilation screens manufactured from materials containing

aluminium,

17.2.3 Co

magnesium, titanium, or zirconium, shall comply with Clause 8.

oling fans of rotating electric machines

NOTE The external cooling fans referred to in this subclause are the fans used to cool the rotating electric machine itself, not for the

cooling of som

e other equipment.
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17.2.3.1 Fans and fan hoods

External cooling fans of rotating electric machines, shall be enclosed by a fan hood, and shall meet the
requirements of 17.2.3.2 and 17.2.3.3.

17.2.3.2 Construction and mounting of the ventilating systems

Fans, fan hoods and ventilation screens shall be constructed to meet the requirements of the resistance to
impact test according to 26.4.2 and the acceptance criteria given in 26.4.4.

tem

17.2.3.3

Taking into| account design tolerances, the clearances in normal operation between the fanjimpellor and its
fan hood, the ventilation screens and their fasteners, shall be at least one-hundredthof th¢ maximum
diameter of the fan impellor, except that the clearances need not exceed 5 mm and,may be r¢duced to 1
mm where| the opposing parts are manufactured so as to have controlled dimensional concegntricity and
dimensional stability (e.g. machined parts of cast metal). In no case shall the ¢learance be less|than 1 mm.

17.2.4 Auxiliary motor cooling fans
17(2.4DV DR Modification of Clause 17.2.4 to replace with the following:

Cqoling fans that are not mounted on the shaft. of the motor to be cooled,nrnd which
require a minimum back-pressure in order to.not exceed the rating of the fan motor, shall
either be tested as part of the motor to be cooled or shall be marked “X” in accorfgance with
it e) of 29.3 and the specific condition of use shall specify the measures to be
considered to not exceed the ratings:.If limits for back-pressure are specified as such
conditions, these limits shall be verified by testing according to 26.15.

17.2.5 Ro¢oom ventilating fans
17.2.5.1 Applicability

The requirements given in_17.2.5 shall apply for ventilating fans ranging up to 5 kW, with the fan impellor
directly mdunted to the.electrical motor shaft. Ventilating fans in EPL Ma, Ga, or Da are not permitted.

NOTE 1 Thgse requirements apply for ventilating fans (e.g. room ventilators) with the same EPL inside and oltside the fan
enclosure, fol use with the same zone inside and outside the enclosure. Where fan enclosures are intended to separafe a hazardous

area inside the_enclosure from another hazardous area outside the enclosure, additional requirements need to be cpnsidered e.g.
requirements|

af the enclosure

NOTE 2 This subclause addresses explosion protection requirements for ventilating fans intended to be used in hazardous areas,
not functional requirements for ventilating fans.

NOTE 3 Ventilating fans in EPL Ma, Ga, and Da are not permitted as these applications would be considered to be transfer of
flammable process media, and not a ventilation function transferring air.

17.2.5.2 General
17.2.5.2DV DR Modification of Clause 17.2.5.2 to replace with the following:

The requirements given in 17.2.5 shall apply, together with any other applicable
requirement of this standard. The ratings of the fan shall not exceed the ratings of the
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motor. Fans which require a minimum back-pressure in order to not exceed the rating of
the motor, shall be marked “X” in accordance with item e) of 29.3 and the specific condition
of use shall specify the measures to be considered to not exceed the ratings. If limits for
back-pressure are specified as such conditions, these limits shall be verified by testing
according to 26.15.

17.2.5.3 Fan and fan hoods

The rotating parts of the fan shall be enclosed by a fan hood which is not considered to be part of the
enclosure of any electrical equipment used in the fan e.qg. the electrical motor. The fan and fan hood shall
meet the reguirements of 17.2.5.4 and 17.2.5.5.

17.2.5.4 (onstruction and mounting
Parts of th
ventilation

the accepts

hoods and
26.4.2 and

b fan which may cause contact between rotating parts and fixed parts’(e.g. fan
screens) shall meet the requirements of the resistance to impact test’according to
nce criteria given in 26.4.4.

In order to
casing shal

avoid excessive temperatures at the shaft seals, material ‘paifings used for the shdft and seal
comply with 17.2.2 and the clearances between such parts shall comply with 17.2.9.5.
17.2.5.5 (learances for rotating parts

Taking into
the fan hoo

account design tolerances, the clearances in hormal operation between the fan impellor and
d, the ventilation screens and their fastenérs, shall be at least onehundredth of the ¢liameter of
the fan impgllor. However, the clearance shall not be less than 2,0 mm except that the requirement of 2,0
mm may be reduced to 1,0 mm where the opposing parts are manufactured so as to have controlled
dimensiongdl concentricity and dimensional stability (e.g. machined parts of cast metal). For fang with such
controlled dimensional concentricity and dimensional stability, the clearances need not exceed $,0 mm.

17.3 Bearings

Lubricants
bearings.

NOTE 1 Addit
direct effect orf

NOTE 2 Shaf

and seals used jin bearings shall be suitable for the maximum service tempera

onal guidance.is typically provided in the instructions to address installation and operation conditions th
the rotating,machine such as lubrication, bearings, shaft currents, vibration, and the like. See 30.3

and\bearing currents may be a primary source of ignition, and may also considerably influence the

bearings. Pra

ure of the

At can have a

ifetime of the

[tice’ has shown that the lifetime can be only few weeks and thus practically impossible to predict

by traditional

conditioning monitoring methods. Annex D and Annex H provide additional guidance on the analysis of shaft currents in the system,
and system design to reduce the likelihood of unexpected bearing damage.

NOTE 3 At the present time, no suitable experimental test exists to demonstrate that a given type of bearing has a low risk of
becoming an ignition source in service. Ball and roller bearing manufacturers do, however, quote a basic rated life corresponding to a
probability of mechanical failure occurring during operation (e.g. failure by deformation of an element, or fatigue flaking or spalling
occurring on one of its elements). This basic rating can be used to estimate the risk of bearing malfunction that might lead to the
production of an incendive hot surface or sparks. The basic rated life of a ball/roller bearing is based on the amount of radial and axial
loading that a ball/roller bearing can theoretically endure for one million revolutions. It is usually expressed as an “L” value in terms of
foreseeable lifetime operating revolutions, or foreseeable lifetime hours of service. In an attempt to reduce the risk of malfunction in
service to a minimum, it is paramount that the equipment manufacturer pays attention to good design, the ratio of the axial and radial
loadings, construction, lubrication, cooling, and maintenance procedures. Regular examination during operation is one way to detect
impending malfunction. If bearings act as an insulator, constructive measures are applied to effectively bond other parts of the
equipment.
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NOTE 4 The service life of bearings greatly depends on the service conditions and it is therefore not possible to reliably calculate
their service life without knowledge of the service conditions to which they are being subjected.

18 Supplementary requirements for switchgear

18.1 Flammable dielectric

Switchgear shall not have contacts immersed in flammable dielectric.

18.2 Disconnectors

18

w

— the position of the disconnector contacts is visible, or

as|

2DV.1 DR Modification of Clause 18.2, first paragraph to replace with the follodving:

nere switchgear includes a disconnector, it shall disconnect all poles. The switchgear
shall be designed so that either:

— their open position is reliably indicated (see IEC-60947-1"UL 60947-1, UL 347,|or UL 508,
applicable).
ck is provided for the cover or door of the switchgéar, this interlock shall ensure that the cover

If an interld
or door car

If an interl
29.13 shal

For a “m3
padlocking
this switch

NOTE 1 An 4
disconnector

NOTE 2 A sir
item d) of 29|
requirements

Disconnec]

only be opened when the disconnector contacts.are open.

bck is not provided for the cover or doorof the switchgear, a warning according t
be marked on the equipment.

intenance switch” in accordance with IEC 62626-1, the switch shall be provi
system which padlocks the switch in the OFF position. The enclosure can only be ¢
in the ON position.

nclosure with an interlock, containing both a disconnector and a “maintenance switch” can only be ope
s OFF and the “maintefiance switch” is ON.

gle switch serving as’both a disconnector and a “maintenance” switch can only be marked with a warnin
13, as it is notipossible to simultaneously comply with the interlock requirements for a disconnector an|
for a “mainfenance switch”.

ors; which are not designed to be operated under the intended load, shall either

b item d) of

ded with a
pened with

ned when the

lg according to
d the interlock

— be electrically or mechanically interlocked with a suitable load breaking device, or

— for Group Il equipment only, be marked at a place near the actuator of the disconnector, with the
operation under load marking given in item c) of 29.13.

18.3 Gro

up | — Provisions for locking

For Group | switchgear, the operating mechanism of disconnectors shall be capable of being padlocked in
the open position. Provision shall be made to enable short-circuit and earth-fault relays, if used, to latch
out. If the switchgear has a local resetting device which is accessible from the outside of the enclosure, its
access cover shall have a special fastener according to 9.2.
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18.4 Doors and covers

Doors and covers giving access to the interior of enclosures containing remotely operated circuits with
switching contacts which can be made or broken by non-manual influences (such as electrical,
mechanical, magnetic, electromagnetic, electro-optical, pneumatic, hydraulic, acoustic or thermal) shall
either:

a) be interlocked with a disconnector which prevents access to the interior, unless it has been operated to
disconnect unprotected internal circuits; or

b) be marked with the enclosure opening marking of item d) of 29.13.

In the case[of a) above, where it is intended that some internal parts shall remain energized, after operation
of the discgnnector, in order to minimize the risk of explosion, those energized parts shall-be protected by
either:

1) one of thge appropriate types of protection listed in Clause 1; or
2) protectiop as follows:

— cl¢arances and creepage distances between phases (pales)and to earth in accordangce with the
requirements of IEC 60079-7; and

— infernal supplementary enclosure (s) which contain (s) the energized parts and prpvide (s) a
degfee of protection of at least IP20, according to [EC 60529; and

— marking on the internal supplementary enclosure as required by item h) of 29.13.

NOTE Equipment that can remain energized after the .operation of the disconnector includes equipment supplied|by cells and
batteries interpal to the equipment.

19 Reseryed for future use
19DV DR Modification‘of Clause 19 to replace with the following:

19DV Supplementary requirements for factory-wiring between enclosures

Fa¢tory-wiring between enclosures (see 3.95.2), along with the terminations and sealing for
thi$ factory=wiring, shall comply with the following:

L_—— The applicable requirements of this standard and the standard(s) for the applied
Type(s) of Protection; and

— The applicable requirements in Article 505 or 506 of NFPA 70, including the
applicable requirements of Chapters 1 through 4.
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20 Supplementary requirements for external plugs, socket outlets and connectors for field wiring
connection

20.1 General

20.1DV DR Modification of Clause 20.1 to replace with the following:

Plugs and socket for external field wiring connections:

* Between two pieces of electrical equipment by means of a cable or cordl assembly
inyolving plugs & sockets on both ends, or

* Between premises wiring and a piece of electrical equipment by means of a cable or cord
assembly involving a plug and socket on the equipment end.

Plugs and socket outlets shall be either:

separated when the contacts are energized and the contacts cannot be energized when the

a-)E)nterIocked mechanically, or electrically, or otherwise designed so that they|cannot be
plug and socket outlet are separated. ;or

Where they cannot be de-energized before separation because they are connected to a
battery, the marking shall state the separation warning required by item f) of 29.1B.

The plug and socket shall be capable of being connected using one of the wiring methods
pel'mitted for the l6cation, in accordance with any applicable restrictions including issues
su|ch as the routing, support, and maximum length as detailed in Article 505 |or 506, as
applicable, of ANSI/NFPA 70.

20.2 Explosive gas atmospheres

20.2DV DR Modification of Clause 20.2 to replace with the following:
20.2.1ADV DREPL Gc

It is not necessary for plugs and socket outlets of EPL Gc to comply with the interlocking
requirements of 20.1 if all of the following three conditions are met:

1) means complying with either a) or b) are provided to mechanically secure the plug
or socket that is part of the equipment, to the mating plug or socket that is part of
the intended cable assembly.

a) a means involving two or more engaged threads for the interconnected
plug and socket.



https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

86

UL 60079-0 APRIL 15, 2020

b) a means secured by a fastener in accordance with 9.1 with the means

captive to the equipment or the cable assembly.

2) warning marking as given in item e) of 29.13 is provided such thatitis |

ikely to be

readily visible after installation. The warning marking may be on the securement

means or the plug / socket portion of the cable assembly. It may be necessary to

provide more than one warning marking to assure ready visibility;

3) the equipment installation instructions identify the intended cable assembly and

repeat the warning given in item e) of 29.13; and

whhre the applied Type of Protection requires a spemflc ingress protectlon

20.

ints

— the part which remains energized is a socket outlet;

-t
cut

du
60(

-t
EP|

20.3 Explosive dust atmospheres

20.

alt

It if not necessary for plugs and socket outlets of EPL Gb or~-Gc to comply

- ]'e plug and socket outlet remain flameproof.in accordance with IEG-60079-1 U

ThI requirements of 20.1 apply in—all-eases. For EPL Dc, the requirements of

2.2ADV DR EPL Gb

rlocking requirements of 20.1 if all of the following conditions.are met:

here is a delay time for the separation of the plug @nd socket outlet such tha
rent flow ceases so no arc will occur on separation;

79-1;

ne contacts remaining energized\after separation are protected according to
| Gb speeifie types of protection listed in Clause 1.

BDV DR Modification of Clause 20.3 to replace with the following:

y with the

the rated

IL 60079-1

ing the arc-quenching period while opening the test circuit specified in IEC-§0079-1 UL

pne of the

20.2.1ADV

rnatively “apply. In addition, provision shall be made for maintaining an

y ingress

prg

tection required by the applied Type of Protection, within the enclosure and

within the

not. This

connector body, whether the cable assembly is connected to the eqmpment ol
n-—sh Ns—in he el assembly

(such as a tethered gasketed end-cap) unless mstructlons |nd|cate that a cable assembly is

to always be connected during operation, and is only to be disconnected/reconnected by

trained service personnel.

20.4 Energized plugs

Plugs and components remaining energized when not engaged with a socket outlet are not permitted.
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21 Supplementary requirements for luminaires
211 General

The source of light of luminaires shall be protected by a light-transmitting cover that may be provided with
an additional guard.

A single eyebolt may be used as the mounting means of a luminaire designed for fixed installation only if
this is an integral part of the luminaire, for example by being cast or welded to the enclosure or, if threaded,
the eyebolt shall be locked by a separate means against loosening when twisted.

21.2 Coders for luminaires of EPL Mb, EPL Gb, or EPL Db

Covers giving access to the lampholder or other internal parts of luminaires for the purpese of| re-lamping
shall eithelf be:

a) interlocKed with a device which automatically disconnects all poles of the lampholder during the opening
procedure; or

b) marked with the opening marking as required by item d) of 29.13.

In the case of a) above, where it is intended that some parts other than the lampholder [will remain
energized [after operation of the disconnecting device, in order to minimize the risk of explgsion, those
energized parts shall be protected by either:

a) one of the appropriate types of protection (for therequired EPL) listed in Clause 1, or
b) the meaps of protection given below:

— the disconnecting device shall be so arranged that it cannot be operated manually to
inaglvertently energize unproteeted parts; and

— clearances and creepage distances between phases (poles) and to earth shall be in accordance
with the requirements-of.IEC 60079-7; and

— ap internal supplementary enclosure, which can be the reflector for the light source, [which shall
contain the engergized parts and shall provide a degree of protection of at least IP20, gccording to
IEQ 60529 and

— marking on the internal supplementary enclosure as required by item h) of 29.13.

— For luminaires in Type of Protection “d”, the luminaires shall remain flameproof according to IEC
60079-1 until the switch has opened, and the switch shall not be closed until the Type of Protection
“d” is restored

NOTE For Type of Protection “t”, re-lamping is not intended to be made at the time a dust cloud is present.

21.3 Covers for luminaires of EPL Gc or EPL Dc

Covers giving access to the lampholder or other internal parts of luminaires for the purpose of re-lamping
shall either be

a) interlocked with a device which automatically disconnects all poles of the lampholder during the opening
procedure or,
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b) marked with the opening marking as required by item d) of 29.13.

In the case of a) above, where it is intended that some parts other than the lampholder will remain
energized after operation of the disconnecting device, in order to minimize the risk of explosion, those
energized parts shall be protected by:

— clearances and creepage distances between phases (poles) and to earth in accordance with the
requirements of IEC 60664-1 with over-voltage category Il and pollution degree 3; and

— an internal supplementary enclosure, which can be the reflector for the light source, which contains the
energized parts and provides a degree of protection of at least IP20, according to IEC 60529:; and

— marking gn the internal supplementary enclosure as required by item h) of 29.13.
21.4 Sodijum lamps

Lamps containing free metallic sodium (for example, low-pressure sodium lamps in accordange with IEC
60192) are |not permitted.

High-pressiire sodium lamps (for example, in accordance with IEC 60662) may be used.

NOTE The us¢ of lamps containing free metallic sodium is not permitted because of the risk of ignition from a broken lamp (occurring
for example dyrring lamp replacement) if the free metallic sodium should comé.into contact with water.

22 Supplementary requirements for caplights and handlights
22.1 Group | caplights
The requirgments for caplights for use in mines susceptible to firedamp are contained in IEC 60079-35-1.
22.2 Group Il and Group lll caplights.and handlights

22.2DV DR Modification of Clause 22.2 to replace with the following:

Leakage of the electrolyte shall be prevented in all positions of the equipment.

WhHere the-source of light and the source of supply are housed in separate enclosures,
whijch are.not mechanically connected other than by an electric cable; the cable dlands and
the connected cable shall be tested according to the specific Type of Protection A3:-1-or
A-32-as-appropriate. The test shall be carried out using the cable which is to bb used for
connecting both parts. The type, dimensions and other relevant information about the
cable which is to be used shall be specified in the manufacturer's documentation. The
“cable” shall be a cord which is listed for extra-hard usage.

NOTE Handlights include battery-powered lights which are also referred to as torches or flashlights.

23 Equipmentincorporating cells and batteries
231 General

The requirements in 23.2 to 23.12 shall apply for all cells and batteries incorporated into explosion-
protected equipment.
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23.2 Interconnection of cells to form batteries

Unless otherwise stated in the standard for the specific Type of Protection, batteries incorporated into
explosion-protected equipment shall be formed only from cells connected in series.

NOTE The requirements for the specific Type of Protection may permit the connection of cells in parallel.

23.3 Cell types

Only cell types referred to in Table 13 or Table 14 shall be used.

Table 13
Primary cells
IEC Nomina Maximum
600? 6-1 Positive electrode Electrolyte Negative voltage! open-circu it
let{er electrode v voltage
cofle \'/
E Manganese dioxide Ammonium chloride, Zinc (Zn) 1,5 1,72p
(MnOy) zinc chloride
A Oxygen (O,) Ammonium chloride, Zinc (Zn) 1,4 1,55
zinc chloride
B Carbon monofluoride Organic electrolyte Lithium (Li) 3 3,7
(CF)x
d Manganese dioxide Organic electrolyte Lithium (Li) 3 3,7
(MnO5)
B Thionyl chloride Non-aqueous inorganic | Lithium (Li) 3,6 3,9
(SOCly)
A Iron disulfide (FeS,) Organic electrolyte Lithium (Li) 1,5 1,83
G Copper (Il) oxide (CuO) | Organie’electrolyte Lithium (Li) 1,5 23
1 Manganese dioxide Alkali metal hydroxide Zinc (Zn) 1,5 1,65
(MnOy)
A Oxygen (Oy) Alkali metal hydroxide Zinc (Zn) 1,4 1,64
9 Silver oxide (Ag»Q) Alkali metal hydroxide Zinc (Zn) 1,55 1,63
V) Sulphur dioxide SO,) Non-aqueous organic Lithium (Li) 3,0 3,0
salt
Y Sulfaryl-chloride Non-aqueous Lithium (Li) 3,9 41
(SO5Cly)
V. Nickel oxyhydroxide Alkali metal hydroxide Zinc (Zn) 1,5 1,78
(NiOOH)
' Surface temperature rise tests conducted at this voltage.
2 \oltage used for spark hazard assessment
NOTE 1 Not all cell constructions are suitable for all types of protection. Refer to the standard of the specific Type of
Protection.
NOTE 2 Zinc/manganese dioxide cells are listed in IEC 60086-1, but not classified by a type letter.
NOTE 3 The source of electrochemistry information for this table is IEC 60086-1:2011.
NOTE 4 The value of the nominal voltage is not verifiable; therefore it is only given as a reference.
NOTE 5 Recent research has found that some primary Lithium cells of sufficient capacity, particularly cells with a
spiral wound construction, can be considered as potentially exothermic chemical reaction ignition sources.
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Table 14

Secondary cells

Negative voltage' (per Maximum
Tvpe System Electrode cell) open circuit
ype Sy Positive electrode Electrolyte \" voltage? (per
~Letter~
cell)
\'
Lead Acid . 2,678
(flooded) Sulfuric acid
Lead oxide Lead 2,2 b
~None ~ (SG1,25t0 2,35
1,32)
Lead acid (JRLA) Sulfuric acid
~None F Lead oxide (SG 1,250 Lead 2,2 2,35
1,32)
Nickel-cadnhium?® Potassium
Nickel oxy-hydroxide hydroxide Cadmium 1,3 1,55
~K~&~KEL~ (SG1,3)
Nickel mgtal Potassium
hydridef Nickel oxy-hydroxide Metal hydride 1,3 1,55
~H~ hydroxide
(LCO) LiCoO,
Carbon 3,6 4,2
Lithium Cobalt Oxide
(LCO) LiCoO, (LTO)
. ) LisTisO15
Lithium Cobalt Oxide Lithium 23 27
Titanium
Oxide
(LFP) LiFePO4
. Carbon 3,3 3,6
Lithium Iron Phosphate
(LFP) LiFePO4 (LTO)
Y LisTisO1
Lithium Iron Phosphate Liquid Lithium 2.0 2.1
solution Titanium
containing a Oxide
(NCA) Li(NiCoAl)O, lithium salt
[ . and one or Carbon 3,6 4,2
Litrium Nickel Cobalt Aluminium more organic
ithium ipn (NCA) Li(NiCoAlO, solvents or (LTO)
. . gel electrolyte LisTisO42
Nickel Cobalt Aluminium that is liquid Lithium 23 2,7
solution Titanium
mixed with Oxide
s nalymer.
(NVIC)TI(NTIVITC T O3 e
) Carbon 3,7 4,35
Nickel Manganese Cobalt
(NMC) Li(NiMnCo0)0, (LTO)
. LisTisO15
Nickel Manganese Cobalt Lithium 42 2.85
Titanium
Oxide
(LMO) LiMn,0O,
- . Carbon 3,6 4,3
Lithium Manganese Oxide
(LMO) LiMn,0O4 (LTO)
- . LiTisO15 2,3 2.8
Lithium Manganese Oxide Lithium

Table 14 Continued on Next Page
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Table 14 Continued
Negative voltage' (per Maximum
Tvpe System Electrode cell) open circuit
ype Sy Positive electrode Electrolyte \' voltage? (per
~Letter~
cell)
\')
Titanium
Oxide
@ wet cell — cell containing an liquid electrolyte that can be replenished
® dry cell — cell containing an immobilized electrolyte
" Voltage figure is used for all assessments (e.g. temperature, creepage and clearance values) other than spark hazard
assessment
2 \oltage uskd for spark hazard assessment. If the cell manufacturer’s data reflects a charging voltage higher thah thg value
shown, the manufacturer’s value shall be used.
3 Chemistry|uses constant current technique to charge.
NOTE 1 Nof all cell constructions are suitable for all types of protection. Refer to the standard of the specific Type of Hrotection.
NOTE 2 Th¢ source of lead acid electrochemistry information is the Linden Handbook of Batteries, 4™ edition.
NOTE 3 Th¢ source of nickel cadmium and nickel metal hydride electrochemistry information is 1EC 61951-1, IEC 61951-2, IEC
60622, IEC 00623, and the Linden Handbook of Batteries, 4™ edition.
NOTE 4 Th¢ source of lithium ion and lithium metal electrochemistry information is IEC 61960 and the Linden Handbqok of
Batteries, 4! edition.
NOTE 5 Regent research has found that some secondary Lithium ion cells of sufficient capacity, particularly cells with|a LiCoO,
positive eledtrode and spiral wound construction, can be considered as potentially strong oxidizers and exothermic chemical
reaction ignition sources.
23.4 Cells in a battery
All cells in ja battery shall be of the same electraghemical system, cell design and rated capacity and shall
be made by the same manufacturer.
23.5 Ratings of batteries
All batterigls shall be arranged and operated so as to be within the allowable limits defined by the cell or
battery mapufacturer.
23.6 Intefchangeability
Primary arld secohdary cells or batteries shall not be used inside the same equipment encldosure if they
are readilyfinterchangeable.

23.7 Charging of primary batteries

Primary batteries shall not be re-charged. Where another voltage source exists inside equipment
containing primary batteries and there is a possibility of interconnection, precautions shall be taken to
prevent charging current passing through them.

23.8 Lea

kage

All cells shall be constructed, or arranged so as to prevent leakage of electrolyte, which would adversely
affect the Type of Protection or components on which safety depends.
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23.9 Connections

Only the battery manufacturer’'s recommended method (s) of making electrical connections to a battery
shall be used.

23.10 Orientation

Where a battery is mounted inside equipment and the battery orientation is important for safe operation,
the correct orientation of the equipment shall be indicated on the outside of the equipment enclosure.

NOTE Correct orientation of the battery is often important to prevent electrolyte leakage.

23.11

Where it is
parameters
detailed in |
cell or batte
rated capad

Replacement of cells or batteries

necessary for the user to replace cells or batteries contained within an enclosure, t
to allow correct replacement shall be legibly and durably marked on or inside the e
P9.14, or detailed in the manufacturer’s instructions in accordancewith 30.2. That is
ry manufacturer’s name and part number, or the electrochemicalsystem, nominal

ity.

23.12 Replaceable battery pack

Where it is
marked on
shall be inc

Replaceabl
* located cg

* connecteq

intended for the user to replace the battery pack, the battery pack shall be legibly 4
the outside of the battery pack as detailed in, 29:14 and the battery pack replacen
uded in the manufacturer’s instructions in accordance with 30.2.

e battery packs shall be one of the following:
mpletely inside the equipment enclosure;

to the equipment and shall‘comply with the requirements for the applicable Type of

he relevant
closure as
, either the
oltage and

nd durably
ent details

Protection

rements of

equipment

ion safety

when discohnected from the equipment and shall be marked per item b) of 29.13;

* connecteq to the equipmentand shall employ disconnecting means that comply with the requ
Clause 20.

24 Documentation

The manufacturer shall prepare documentation that details the explosion safety aspects of the
necessary Tto determine compliance with this standard and any other applicable explosg
standards.

NOTE This do

cumentation is normally referred to as the schedule drawings.

25 Compliance of prototype or sample with documents

The prototypes or samples of the equipment subjected to the type verifications and tests shall comply with
the manufacturer's documents referred to in Clause 24.
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26 Type tests

26.1 General

The prototypes or samples shall be tested in accordance with the requirements for type tests of this
standard and of the specific standards for the types of protection concerned. However, certain tests judged
to be unnecessary, may be omitted from the testing programme. A record shall be made of all tests carried
out and of the justification for those omitted.

26.1DV.1 DR Modification of Clause 26.1, second paragraph to replace with the following:

26.2 Tes

Each test
taking into

26.3 Tes

Tests in ex

NOTE Comm
normal variat
explosive tes

26.4 Tes
2641 O

26.4.1.1
enclosure

s not necessary to repeat the tests that have already been carried out by aJ'n accepted

rce on an Ex Component.

ipment with the equipment requirements of the relevant part of IEC 60079.

configuration

shall be made in the configuration of the equipment.considered to be the most u
account the installation instructions.

s in explosive test mixtures

ercially available gases and vapours with purity of 95 % or better is in general satisfactory for these tests
ons in the laboratory temperature.and 'of atmospheric pressure and the effects of variations in the H
mixture are acceptable because-they'have been found to have negligible effect.

s of enclosures
der of tests

Metallic énclosures, metallic parts of enclosures and glass or ceramic parts of

Tests for npetallic enclosures, metallic parts of enclosures and glass or ceramic parts of enclg

E Due to the safety factors incorporated in the types of protection, the uncertainty of measurement inherent
ood quality, regularly calibrated measurement equipment is considered to have-no significarjt detrimental

pliance of the

hfavourable

blosive mixtures shall be carried out as specified in relevant standards listed in Clauge 1.

The effects of
umidity of the

sures shall

be perform

ed in the following order:

— tests for resistance to impact (see 26.4.2);

—drop test

, if applicable (see 26.4.3);

— tests for degrees of protection (IP) (see 26.4.5);

— any other tests required by this standard;

— any other test specific to the Type of Protection concerned.

Tests shall

be made on the number of samples specified by each test method.
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NOTE Where the Type of Protection of the degree of protection IP is provided by non-metallic sealing materials, other than glass or
ceramics, the requirements of 26.4.1.2 will apply.

26.4.1.2 Non-metallic enclosures or non-metallic parts of enclosures

26.4.1.21

General

Tests for non-metallic enclosures or non-metallic parts of enclosures shall be performed in the following
order. See Annex F for a flowchart providing guidance on the order of tests.

When the non-metallic material is glass or ceramic, the tests of 26.4.1.2 do not apply.

26.4.1.2.2
The tests s

— Four san
heat (see 2
submitted {
test temper
impact (seq
the ‘lower t
normal ops
Subsequen

26.4.5), and then subjected to the appropriate tests specific-to the Type of Protection concerned,

— Alternativ
thermal en
then be su
“‘upper test
resistance
being cond
during inst
manufactur
protection
Protection
temperatur

NOTE As a re]
the enclosure|

Group | equipment
hall be made on samples as follows:

ples shall be used. All four samples shall be submitted to the tests of thermal en|
6.8), then to the tests of thermal endurance to cold (see 26.9)CTwo samples sh
b the tests for resistance to impact (see 26.4.2), with the tests being conducted atf
pture’ (see 26.7.2 ). The other two samples shall also be submitted to the tests for re
26.4.2), then to the drop test if applicable (see 26.4.3), but with the tests being co
st temperature’ (see 26.7.2). Any joint that is intended to be opened during insta
ration shall be opened and re-closed in accordance with the manufacturer’s i
tly, all four samples shall be submitted to the tests for degree of protection by enclg

ely, only two samples may be used. In this‘case, both samples shall be submitted to

mitted to the tests for resistance telimpact (see 26.4.2), with the tests being condy
temperature” (see 26.7.2). Thefeafter, both samples shall also be submitted to t
o impact (see 26.4.2), thento-the drop test if applicable (see 26.4.3), but with the
ucted at the ‘lower test temperature’ (see 26.7.2 ). Any joint that is intended to
bllation or in normal , operation shall be opened and re-closed in accordanc
er's instructions. Subsequently, both samples shall be submitted to the tests for

concerned. The)order of the tests at the “lower test temperature” and the
b” may be interchanged.

Sult of the.thermal endurance testing for either of the test sequences described above, condensation ca
Such condensation will need to be removed prior to ingress protection (IP) testing to ensure valid results,|

durance to
all then be
the ‘upper
sistance to
nducted at
lation or in
structions.
sures (see

the tests of

urance to heat (see 26.8), then to.thermal endurance to cold (see 26.9). Both samples shall

cted at the
e tests for
tests now
be opened
b with the
degree of

y enclosures (se€'26.4.5), and then subjected to the appropriate tests specific to the Type of
‘lupper test

h occur inside

— Two sam

ples shall be submitted to the tests of resistance to oils and greases (see 26.117)

hen to the

tests for resistance to impact (see 26.4.2), then to the drop test if applicable (see 26.4.3), then the tests for
degrees of protection (IP) if applicable (see 26.4.5), and finally to the tests specific to the Type of
Protection concerned.

— Two samples shall be submitted to the tests of resistance to hydraulic liquids for mining applications (see
26.11) then to tests for resistance to impact (see 26.4.2), then to the drop test if applicable (see 26.4.3),
then the tests for degrees of protection (IP) if applicable (see 26.4.5), and finally to the tests specific to the
Type of Protection concerned.

In the procedures and test sequences described above, the objective is to demonstrate the ability of the
non-metallic material to maintain the specific Type of Protection listed in Clause 1 after exposure to
extremes of temperature and harmful substances likely to be met in use. In an attempt to keep the number
of tests to a minimum, it is not necessary to perform all of the tests specific to the Type of Protection on
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every sample if it is obvious that a sample has not been damaged in such a way as to impair the Type of
Protection offered. Similarly, the number of samples can be reduced if it is possible for the exposure tests
and protection-proving tests to be performed in parallel on the same two samples.

26.4.1.2.3 Group Il and Group Il equipment

Four samples shall be used. All four samples shall be submitted to the tests of thermal endurance to heat
(see 26.8), then to the tests of thermal endurance to cold (see 26.9). Two samples shall then be submitted
to the tests for resistance to impact (see 26.4.2), with the tests being conducted at the ‘upper test
temperature’ (see 26.7.2). The other two samples shall also be submitted to the tests for resistance to
impact (see 26.4.2), then to the drop test if applicable (see 26.4.3), but with the tests being conducted at
the ‘lower fest temperature’ (see 26.7.2). Any joint that is intended to be opened during instdllation or in
normal opgration shall be opened and re-closed in accordance with the manufactureris-instructions.
Subsequently, all four samples shall be submitted to the tests for degree of protection by-enclpsures (see
26.4.5), and then subjected to the appropriate tests specific to the Type of Protection Concernedl.

Alternatively, only two samples may be used. In this case, both samples shall bg submitted to(the tests of
thermal endurance to heat (see 26.8), then to thermal endurance to cold (see 26.9). Both samples shall
then be supmitted to the tests for resistance to impact (see 26.4.2), with.the tests being conduicted at the
‘upper tesf temperature’ (see 26.7.2). Thereafter, both samples shall*also be submitted to the tests for
resistance |to impact (see 26.4.2), then to the drop test if applicable~(see 26.4.3), but with the tests now
being conqucted at the ‘lower test temperature’ (see26.7.2 ). Anyjoint that is intended to be op¢ned during
installation| or in normal operation shall be opened and re-clesed in accordance with the mapufacturer’s
. Subsequently, both samples shall be submitted to the tests for degree of protection by
(see 26.4.5), and then subjected to the appropriate tests specific to the Type of Protection

NOTE 1 As afresult of the thermal endurance testing for eithér of the test sequences described above, condensation cgn occur inside

only two samples are used and the\équipment includes a light transmitting part of glass, the glass of gach sample is
subjected to gne impact test at low temperature and subjected to another impact test at high temperature, resulting in fwo impacts to

s parts of enclosures/With cemented joints are subject to impact in order to confirm the adhesion of the[cement to the
glass and thelenclosure. The glass is'not required to be subjected to impact at both high and low temperature, but thefe is no way to
test the cemgnt without the glass-in place. Using the four sample option instead of the two sample option results il the minimum
number of impact tests on the-glass part.

26.4.2 Re¢sistance to impact

Th i tchall ha crihmittad $n tha Affant Af A tnct maco AfF 1 e fallina vnrtiaallvy fram
e equip be-sub to of a y ¥

Aok Li
ment-shall mitted-to-the-effeet test-mass-of-d-kgfalling-verticallyfrom-a-height h. The

height h is specified in Table 15 according to the application of the equipment. The mass shall be fitted
with an impact head made of hardened steel in the form of a hemisphere of (25 + 0.5) mm diameter.

The diameter of the test mass should not be significantly larger than the 25 mm impact head so that the
impact head is not restricted from contacting portions of the equipment under test.

If a guide tube is used for the test mass, the diameter of the guide tube or pressure relief holes shall be
such that the movement of the test mass is not restricted by the compression of air created by the
dropping of the test mass.

Before each test, it is necessary to check that the surface of the impact head is in good condition.
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The resistance to impact test shall be made on equipment which is completely assembled and ready for
use; however, if this is not possible (for example, for light-transmitting parts), the test shall be made with
the relevant parts removed but fixed in their mounting or an equivalent frame. Tests on an empty enclosure
are permitted with appropriate justification in the documentation (see Clause 24).

The test shall be made on at least two samples of the equipment, see 26.4.1. The test shall be made at
two separate places on each sample. For equipment with light-transmitting parts made of glass, only one
of those two tests shall be on the glass.

The points of impact shall be the places considered likely to be the weakest and shall be on the external
parts which may be exposed to impact. If the enclosure is protected by another enclosure, only the
external pafts of the assembly shall be subjected to the resistance to impact tests. For equipment with
multiple mdterials or areas of concern, more than two samples or impact sites may need {0 be fonsidered
to adequatgly evaluate the impact resistance of the equipment.

The equipnpent shall be placed on a steel base so that the direction of the impact|is’/hormal to the surface
being tested if it is flat, or normal to the tangent to the surface at the point of impact'if it is not flaj. The base
shall have @ mass of at least 20 kg or be rigidly fixed or inserted in the floof, for example, |secured in
concrete. Annex C gives an example of a suitable test rig.

When the impact head strikes the test sample, it may exhibit one orymore “bounces”. The impact head
shall not beg removed from the surface of the test sample until it has{come to rest.

Table 15
Tests for resistance to impact

Drop height h% g with 1 %, kg mass

m
Equipment grouping Group | Group Il orlil

Risk of mechanical danger High Low High Low

a) Encldsures and external accessible parts-of 2 0,7 0,7¢ 0,4°¢

enclosufes (other than light-transmitting_parts)

b) Guarfls, protective covers, fan Reods, cable 2 0,7 0,7 04"

glands

c) Lightjtransmitting parts of portable or 0,7 0,4 0,4

transpoftable luminaires'or handlights which have
a surfade area of 5 000'mm? or less and which are
protectdd by an independent protruding rim with a
minimuin height'ef2 mm °©

d) Lightjtransmitting parts of portable or 2 0,7 0,7
transpoftable luminaires or handlights without
guard or light transmitting part which have a
surface area of greater than 5 000 mm?

e) Light-transmitting parts without guard 0,7 0,4 0,4¢ 0,2°d
f) Light-transmitting parts with guard having 0,4 0,2 0,2 0,1°
individual openings from 625 mm? to 2 500 mm?;

(tested without guard)?

a A guard for light-transmitting parts having individual openings from 625 mm? to 2 500 mm? reduces the risk of impact,
but does not prevent impact. These requirements are also applicable to fixed, transportable, or portable luminaires.

® Group Il or Group lIl, portable or transportable luminaires or handlights, shall only be tested for risk of mechanical
danger “high”

Table 15 Continued on Next Page
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Table 15 Continued

Drop height h%,q o1 with 1 %, ¢ kg mass
m

Equipment grouping Group | Group ll or lll

Risk of mechanical danger High Low High L

ow

¢ A protruding rim which is part of the enclosure and not part of the light transmitting part reduces the risk of impact, but
does not prevent impact.

9 Where a part of the equipment (such as a non-metallic overlay of a touch pad) serves multiple functions, such as a
light-transmitting area and also as part of the enclosure, the function covering the largest area is used to determine
which risk of mechanical danger row is applied.

26

W
to

specific condition of use in accordance with item e) of 29.3.

The test s
sheet of th

specified ambient range. In this case, the test shall be performed at the lower test tem

accordanc

NOTE 1t is
temperature.

When the
than glass

machines,
26.7.2.

26.4.3 D

In addition
personal e
horizontal

to be the nf

4.2DV.1 DR Modification of Clause 26.4.2, tenth paragraph to replace with the

the low risk of mechanical danger, it shall be marked with-the-symbol=“X> to in

nall be carried out at an ambient temperature of (20 + 5)¢° C; except where the m
e metal shows it to have a reduction in resistance to impact at lower temperature

B with 26.7.2.

enerally acknowledged that the impact resistance of ‘glass and ceramic parts is not adversely a

equipment has an enclosure or a partiof an enclosure made of a non-metallic mé

the test shall be carried out at'the upper and lower test temperatures, in acco

op test

to being submittéd)to the resistance to impact test in accordance with 26.4.2, each
uipment sample) ready for use, shall be dropped four times from a height of at leas
concrete surface. The position of the sample for the drop test shall be that which is
ost unfavelrable.

The drop tht Shall be conducted with any replaceable battery pack connected to the equipmen

following:

nen, at the request of the manufacturer, equipment is submitted to tests cornesponding

dicate this

aterial data
5 within the
berature, in

fected by the

terial other

or ceramic, including non-metallic: fan hoods and ventilation screens in rotating electric

dance with

portable or
1 monto a
considered

L.

For equipment with an enclosure which is of a metallic material, the test shall be carried out at a
temperature of (20 + 5) °C, except where the material data sheet shows it to have a reduction in resistance
to impact at lower temperatures within the specified ambient range. In this case, the test shall be

performed

at the lower test temperatures, in accordance with 26.7.2.

For equipment which has enclosures or parts of enclosures made of non-metallic material, the tests shall
be carried out at the lower test temperature in accordance with 26.7.2.

26.4.4 Acceptance criteria

The resistance to impact and drop tests shall not produce damage so as to invalidate the Type of

Protection

of the equipment.


https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

98

UL 60079-0

APRIL 15, 2020

Superficial damage, chipping to paint work, breakage of cooling fins or other similar parts of the equipment
and small dents shall be ignored.

External fan hoods and ventilation screens shall resist the tests without displacement or deformation
causing contact with the moving parts.

26.4.5 De

gree of protection (IP) by enclosures

26.4.5.1 Test procedure

When a de
of Protectid
machines W

When teste
— enclosurg
—the equip
— where ap
V RMS. aj
equipment.

NOTE 1 The
directive 2014

An evaluati
requiremen
the evalua
Evaluations
characteris

NOTE 2ltisa

When teste

NOTE 3 IECH
ratings require
part of the exp

jree of Inrnh:nfinn is reg red hy this standard or hy other pnrh: of this series for g Sy

n, the test procedures shall be in accordance with IEC 60529, except for rotat
hich shall be in accordance with IEC 60034-5.

d in accordance with IEC 60529:
s shall be considered as belonging to “Category 1 enclosure” as specified in IEC 604

ment shall not be energized,

plied between 10 s and 12 s, where U, is the maximum rated or internal volt

‘category 1 enclosure” is defined in IEC 60529 and bears no relation to the “category 1” defined in
34/EU (ATEX).

pn for the first characteristic numeralup to and including 6, implies compliance al
ts for all lower characteristic numeérals. Up to and including second characteristic
ion implies compliance also Wwith the requirements for all lower characteristic

for second characteristic-Aumerals 7, 8, or 9 do not imply compliance w
ic numerals 5 or 6.

Cknowledged that there is.an error with respect to this in IEC 60529, Ed 2.2.

d in accordance-with IEC 60034-5, the rotating electrical machine shall not be energ

x EXTAG'DS+2012/005 provides background information on testing to confirm IP markings other than
d by the\standards corresponding with the applied type(s) of protection, noting that an IP marking is n
osian protection marking, but is often marked separate from the Ex marking string.

ecific Type
ng electric

29,

blicable, the dielectric test specified in IEC 60529 shalkbe carried out at [(2 U, + 1 000) + 10 %]

age of the

he European

50 with the
numeral 6,
numerals.
th second

zed,

the minimum
t required as

26.4.5.2 Acceptance criteria

For equipment tested in accordance with IEC 60529, the acceptance criteria shall be in accordance with
IEC 60529 except where the manufacturer specifies acceptance criteria more onerous than those
described in IEC 60529, for example, those in a relevant product standard. In this case, the acceptance
criteria of the relevant product standard shall be applied unless it adversely affects explosion protection.

The acceptance criteria in IEC 60034-5 shall be applied to rotating electric machines insofar as
compliance with an IEC explosion protection standard is concerned in addition to the conditions specified
in IEC 60034-5.

Where a standard for equipment for explosive atmospheres specifies acceptance criteria for IPXX, these
shall be applied instead of those in IEC 60529 or IEC 60034-5.
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26.5 Thermal tests
26.5.1 Temperature measurement
26.5.1.1 General

26.5.1.1DV.1 DR Modification of Clause 26.5.1.1, first paragraph and NOTE 1 to replace with
the following:

For equipment which can normally be used in different positions, the temperature in each
positi i i i in positions
only, the equipment shall be marked with-the-symbel“X” to indicate this specifi¢ condition
of luse according to item e) of 29.3.

NQTE 1 The use of the-symbel“X” such a Specific Condition of Use is not appropriate for.equipment that is likely
to exist in uncontrolled positions. For example, mining headlights can operate for quite some time at angles that
arg not foreseen in normal operation (vertical) and can reach excessive temperatures.

The measyring devices (thermometers, thermocouples, etc.) and the cennecting cables shall pe selected
and so arrgnged that they do not significantly affect the thermal behaviour of the equipment.

The final t¢mperature shall be considered to have been reached when the rate of temperature rise does
not exceed a rate of 2 K/h. If the service or surface temperature is determined with the requirefl dust layer
for EPL D3 or a specified layer depth for EPL Db, the final-temperature shall be considered tg have been
reached when the rate of temperature rise does not exéeed a rate of 1 K/24 h.

Unless thg manufacturer has specified a range’of supply frequencies, it may be assumed that normal
tolerances|both of the supply in use and of the supply for test purposes is sufficiently small to bg ignored.

NOTE 2 SomE equipment can require the provision-of integral temperature sensitive devices to limit temperatures.
26.5.1.2 PBervice temperature

The test to| determine service temperatures shall be made at the rated voltage of the electrical equipment
but withou{ considering malfunctions.

The tempgrature pf\the hottest point of any part upon which the Type of Protection depends shall be
determined.

Wh tl-\n mant vnltann Aanc nat Airanthy affant tha taminaratiirn ricn Af tha AN
ere thelinput-veltage-does-not-directiy-affect the-temperature-rise-of-the-eguipmen

such as a terminal or a switch, the test current shall be 100 % of the rated current.

erEx-Component,
Where equipment rating is a range (for example, 100 — 250 V; or 240 V £ 10 %), the testing shall be
performed at the highest or lowest value in the range, whichever results in the higher temperature rise.
26.5.1.3 Maximum surface temperature

The test to determine maximum surface temperature shall be performed under the most adverse ratings
with an input voltage of 90 % of the rated voltage or at 110 % of the rated voltage of the electrical
equipment whichever gives the maximum surface temperature.
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26.5.1.3DV.1 DR Modification of Clause 26.5.1.3, second paragraph to replace with the
following:

For electric machines, determination of the maximum surface temperature may
alternatively be conducted at the worst case test voltage within “Zone A” per IEC 60034-1.
In this case, the equipment shall be marked with-the-symbol-“X” in accordance with item e)
of 29.3 and the specific condition of use shall include the information that the surface
temperature determination was based on operation within “Zone A” (IEC 60034-1), typically
t 5 % of rated voltage. For electric machines operated from a converter, the test voltage
variation, for maximum surface temperature determination shall be applied to the motor-
converter system as a whole, i.e. applied to the converter input, not the motor input. See
Anpex E for additional information on the temperature rise testing of electric machines.

Where the

The tests

malfunction

Protection.

Where equipment rating is a range (for example, 100 — 250-\s.or 240 V £ 10 %), the te
performed at 90 % of the lowest value in the range or at 110 % 6f'the highest value in the range
results in thie higher temperature rise.

Unless the
tolerances

NOTE 1 Due {
voltage variati

For electrig
surrounded
using a test

NOTE 2 Dust
powder, diator]

NOTE 3 Due t

26.

fo determine maximum surface temperature shall be performed’ without consi

manufacturer has specified a range of supply frequencies, it may be assumed t
both of the supply in use and of the supply for test purposes is sufficiently small to be

b the voltage regulation properties of a converter, voltage variations at the input to the converter do not di
bns at the output of the converter.

al equipment of Group-il,”"EPL Da, the test is conducted with the electrical
by at least a 200 mm layer of dust on all sides. The temperature measurements sha
dust having a thermal conductivity of no more than 0,10 W/(mxK) measured at (100

that may be able to comply with the thermal conductivity used for this test include certain types of woo]
haceous earth, expandable polystyrene beads and the like.

b the insulating properties of the dust layer, power dissipations more than a few watts are generally impra

5:1.3DV.2 D2 Deletion of Clause 26.5.1.3, eighth paragraph. It does not apply:

nput voltage does not directly affect the temperature rise of the equipmentyor Ex Gomponent,
such as a terminal or a switch, the test current shall be increased to 110 % of the rated current.

jeration of

s unless specific malfunctions are specified by the requirements for the specific Type of

5t shall be
whichever

hat normal
ignored.

ectly result in

equipment
Il be made
+5) °C.

d flour, cocoa

ttical.
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26.5.1.3DV.3 D2 Modification of Clause 26.5.1.3, ninth paragraph to replace with the
following:

For electrical equipment of Group lll, EPL Db, evaluated with a dust layer in accordance
with 5.3.2.3.2 c), (maximum—surface—temperature—marking—prefix—T.); with the specific
orientation(s) as given in the specific conditions of use, the test shall be carried out with
the maximum layer the equipment will hold, according to the specified equipment
orientation, recognising that the dust thickness will not be uniform. The dust is to be
applied by gently depositing, by use of a sieve or similar method, onto the surface (s),
without any further compaction, until no more dust will accumulate. The temperature
measurements shall be made using a test dust having a thermal conductivity of no more
than U, 70 W/{m x K] measured at (100 £ 5] °C,_or with grain dust (corn or wheat].

The measyred maximum surface temperature shall not exceed:

— for Group | equipment, those values as given in 5.3.2.1,

temperatufe or temperature class, less 5 K for temperature classes-T6, T5, T4 and T3 [or marked
temperatuies < 200 °C), and less 10 K for temperature classes T2 and T1 (or marked temperatures > 200
°C), Alternatively, for Group Il equipment subjected to routine testing for maximum surface temperature,
the temperpature or temperature class marked on the electrical équipment,

— for GroErp Il equipment subjected to type testing for maximum surface temperature, the marked

— for Group Il equipment, those values assigned, see 5.3:2.3.
26.5.2 Thermal shock test

Glass parts of luminaires and glass windows' of equipment shall withstand, without visible |damage, a
thermal shpck caused by a jet of water of'about 1 mm diameter at a temperature (10 + 5) °C|sprayed on
them wher| they are at not less than the maximum service temperature. The test shall be made on at least
one sample.

NOTE This “jt of water” is frequentlysapplied using a small (~10 cm®) syringe with 10 °C water. Neither the distance {from which the
jet is applied, |nor the pressure of application are considered to have a significant effect on the results.

26.5.3 Small component ignition test (Group | and Group Il)

26.5.3.1 General

A small c ||||Juncllt tested—to—demonstrate—thatit—shallnoteause tcnlpclatulc ;Hllit;ull of flammable
mixture in accordance with item a) of 5.3.3, shall be tested in the presence of a specified gas/air mixture
as described in 26.5.3.2.

26.5.3.2 Procedure
The test shall be carried out with the component either:

— mounted in the equipment as intended and precautions shall be taken to ensure that the test mixture is
in contact with the component, or

— mounted in a model which ensures representative results. In this case, such a simulation shall take into
account the effect of other parts of the equipment in the vicinity of the component being tested which affect
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the temperature of the mixture and the flow of the mixture around the component as a result of ventilation
and thermal effects.

The component shall be tested under normal operation, or under the malfunction conditions specified in
the standard for the Type of Protection which produces the highest value of surface temperature. The test
shall be continued either until thermal equilibrium of the component and the surrounding parts is attained
or until the component temperature drops. Where component failure causes the temperature to fall, the
test shall be repeated five times using five additional samples of the component. Where, in normal
operation or under the malfunction conditions specified in the standard for the Type of Protection, the
temperature of more than one component exceeds the temperature class of the equipment, the test shall

be carried out with all such components at their maximum temperature.

The safety
the test is ¢
relevant ad

For Group
air.

For T4 tem
a) a homog

b) a mixtur|
within a tes

margin required by 5.3.3 shall be achieved either by raising the ambient tempgratu
arried out or, where possible, by raising the temperature of the component under tes
acent surfaces by the required margin.

, the test mixture shall be a homogenous mixture between 6,2 % and, 6,8 %, v/v m¢

perature classification, the mixture shall be either
eneous mixture of between 22,5 % and 23,5 % v/v diethiyl ether and air, or

b of diethyl ether and air obtained by allowing-asmall quantity of diethyl ether to
chamber while the ignition test is being carried.out.

re at which
t and other

tthane and

evaporate

For other t¢mperature classifications, the choice of\suitable test mixtures shall be at the discrgtion of the

testing stati

If no ignitio
mixture by

26.5.3.3 4

The compo
flammable.

The appea
visual or by

on.

h occurs during a test, the presence of the flammable mixture shall be verified by
some other means.

\cceptance criteria

hent did not cause-ignition of the flammable atmosphere, and the test mixture was s

ance of_a cool flame shall be considered as an ignition. Detection of ignition sha
measurement of temperature, for example, by a thermocouple.

gniting the

hown to be

| either be

26.6 Torq

ue test for bushings

26.6.1 Test procedure

Bushings used for connection facilities and which are subjected to torque during connection or

disconnecti

on of conductors shall be tested for resistance to torque.

The stem in the bushing, or the bushing when mounted, shall be subjected to a torque of the value given in

Table 16.
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Table 16
Torque to be applied to the stem of bushing used for connection facilities

Diameter of the stem of the bushings Torque
Nm
M4 2,0
M5 3,2
M6 5
M8 10
M 10 16
M12 25
M 16 50
M 20 85
M 24 130

specifi

Torque|

Q

q

values for sizes other than those specified above may be determined from a graph plotted using these vaues. In
additio, the graph may be extrapolated to allow torque values to be determined for stems of bUshings larger tha

h those

26.6.2 A

¢ceptance criteria

When modinted, neither the stem in the bushing, nor the bushing itself, shall turn when the stem is

subjected

o a torque.

26.7 Non-metallic enclosures or non-metallic parts of enclosures

26.71 G

eneral

In addition] to the relevant tests given in 26\1 to 26.6, non-metallic enclosures shall also

requireme
on separa

T;s in 26.8 to 26.15, as appropriate. The tests of 26.10 to 26.15 are independent tests
samples that are not requited to be part of the test sequence for tests of enclog

Non-metallic parts of enclosures shall:be tested together with the whole enclosure or with a ref
model of the enclosure.

26.7.2 T¢st temperatures

When, acdording to this\standard or to the specific standards listed in Clause 1, tests have tg

outas afu

—for the u
most 15 K

hction of-thie upper and lower service temperature, these test temperatures shall be:

satisfy the
5 performed
sures, 26.4.
resentative

be carried

10 K but at

;I)per temperature, the maximum service temperature (see 5.2) increased by at least

— for the lower temperature, the minimum service temperature (see 5.2) reduced by at least 5 K but at

most 10 K

26.8 Thermal endurance to heat

The thermal endurance to heat shall be determined by submitting the enclosures or parts of enclosures in
non-metallic materials, on which the integrity of the Type of Protection depends, to tests according to Table

17.
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Table 17
Thermal endurance test

E- | Service temperature Test condition Alternative test condition
PL Ts
672*%° hat (90 + 5) % RH,
Ts<70°C atTs+20+2K
(but not less than 80 °C test temperature)
Ga 504 *3° ;hat (90 + 5) % RH
Gb 672*° ;hat (90 £ 5) % RH at(90+2)°C
Da | 70°C<Ts<75°C
2 1 fall Alea.aao +30 . o
Db dl 1o cU 4T\ TUnoUwWou Lly JJIU 0 LIl ul_y
Ma atTs +20 £ 2K
Mb 336 "%, h at (90 + 5) % RH 504 *%  h at (90 + 5) % RH
at (95 £ 2) °C, at(90+2)°C
Ts>75°C
followed by 336 **° , h dry followed by 336 *34 ;hdry
atTs +20+ 2K atTs +20+ 2K
672* ;hat (90 + 5) % RH,
Ts<80°C
atTs+10+2K
672 *% ;hat (90 + 5) % RH 5042 ; h at (90 + 5) % RH
at (90 £ 2)°C
80°C<Ts<85°C
Ge atTs+10+2K followed by 336 **° ; h dry
be atTs +10 + 2K
336 "% hat (90 +5) % RH 504 *3° ;hat (90 £ 5) % RH
at (95 £ 2) °C, at (90 £2) °C
Ts>85°C
followed by 336 "4 h'dry followed by 336 **° , h dry
atTs+10+x2 K atTs +10 £ 2K
Ts is the temperature defined in 5.2 and shalliot include the increase stated in 26.7.2.

At the cong
materials th
and then fo

NOTE 1 The t
editions of thi
column have
increased test|

NOTE 2 Itis d

time.

lusion of the test according to Table 17, the enclosures or parts of enclosures in npn-metallic
at were tested shall,bé .subjected to (20 + 5) °C at (50 + 10) % relative humidity for 24 **8, h,
lowed by the thermalendurance to cold test (26.9).

bst values giventin Table 17 include two test conditions. The conditions shown in the 2" column were usgd in previous
standard and-allow previously obtained test results to remain valid for this edition. The conditions sh¢wn in the 3
been added{to allow testing at temperature/humidity conditions that are more readily achieved, although at an

enerally acknowledged that glass and ceramic materials are not adversely affected by the thermal enddrance to heat

test, and testir

g Ay ot e NECESSary.

NOTE 3 It is not a requirement of this standard that any specific ramp time between the stages of thermal endurance testing be
applied. The test is not intended to be a thermal shock test.

26.9 Thermal endurance to cold

The thermal endurance to cold shall be determined by submitting the enclosures and parts of enclosures
of non-metallic materials, on which the Type of Protection depends, to storage for 24 h *%, in an ambient

temperature corresponding to the minimum service temperature reduced according to 26.7.2.

NOTE It is generally acknowledged that glass and ceramic materials are not adversely affected by the thermal endurance to cold
test, and testing may not be necessary.
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26.10 Resistance to UV light

26.10.1 General

For plastic materials the test shall be made on six test bars of standard size (80 + 2) mm x (10 £ 0,2) mm x
(4 £ 0,2) mm according to ISO 179. The test bars shall be made under the same conditions as those used
for the manufacture of the enclosure concerned; these conditions are to be stated in the test report of the
equipment.

Where the preparation of test samples in accordance with ISO 179 is not practical due to the nature of the

non-metall

c_material, an alternative test is permitted with the justification stated in the test re

port for the

equipment

For elastor
in ISO 48,

in the test feport for the equipment.

Where the
elastomerg

ISO 48 m¢thod CN, CM, CH or CL shall be used. An alternative test-is permitted with the

stated in th

NOTE The te
initial properti|

26.10.2 L

The test shall be made generally in accordance with ISO 4892-2 in an exposure chamber us

lamp and
conditions

3) °C for bgtween 1000 h and 1025 h.

NOTE The
specifically d
compatibility

but any mino

26.10.3 A

For plastic
impact ber

hers the test shall be made on six samples, where practicable the standard samples
per applied test method L, N, M or H. An alternative test is permitted with the justific

preparation of test samples in accordance with ISO 48 is not practical due to the n
, or if specific elastomeric sealing profiles are used, the hardness measurement g
e test report for the equipment.

5ts on plastic materials are generally destructive, so six un-expésed’bars or samples are typically used to
es of the material.

ight exposure

b sunlight simulating filter system-~The samples shall be exposed, without cycling
and at either a black standard temperature of (65 + 3) °C or a black panel temperat

alue of 65 ° C black standard-temperature is selected for compatibility with tests being performed
bsigned to operate in accordance with ISO 4892-2. The value of 55 °C black panel temperature is sele
ith results obtained for.previous editions of IEC 60079-0. According to ISO 4892-2, both conditions are n|
differences are geperally too small to be relevant for the purpose of this test.

\cceptange criteria

materials the evaluation criteria is the impact bending strength in accordance with I
ding'strength following exposure in the case of an impact on the exposed side shal

50 % of tt

as defined
ation stated

ature of the
ccording to
justification

determine the

ng a xenon
, under dry
ure of (55 +

in equipment
fted to ensure
parly identical,

0 179. The
be at least
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ials whose

impact bending strength cannot be determined prior to exposure because no rupture has occurred, not
more than three of the exposed test bars shall be allowed to break. Alternative acceptance criteria is
permitted with the justification stated in the test report for the equipment.

For elastomers the evaluation criterion is the hardness measurement per ISO 48 with the same test
method as selected for the preparation of the samples. The average hardness expressed in IRHD units as
specified in ISO 48 on the exposed side of the 6 samples following exposure shall vary not more than 20
% of the corresponding value measured on the unexposed samples. Alternative acceptance criteria is
permitted with the justification stated in the test report for the equipment.
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26.11

Resistance to chemical agents for Group | equipment

The non-metallic enclosures and non-metallic parts of enclosures shall be submitted to tests of resistance
to the following chemical agents:

—oilsandg

— hydraulic

reases;

liquids for mining applications.

The relevant tests shall be made on four samples of enclosure sealed against the intrusion of test liquids

into the inte

rior of the enclasure:

—two samp
1 2)°C;

— the other
temperatur
temperatur

At the end
wiped and
samples sh

26.

D2
ex

1AL

two samples shall remain for (24 + 2) h in fire-resistant hydraulic fluid intended for o
s between —20 °C and +60 °C, comprising an aqueous solution of pelymer in 35 %
b of (50 £ 2) °C.

pf the test, the enclosure samples concerned shall be removed from the liquid bat
then stored for (24 + 2) h in the laboratory atmosphere. Subsequently, each of the
all pass the tests of enclosures according to 26.4.

11DV.1 DR Modification of Clause 26.11, fourth paragraph to replace with the fc

osure to one or more of the chemicals, the enclosure shall be marked with-t|

exposure to specific chemicals during use.

26.12

26.

Eaith continuity

12DV DR Delete(Clause 26.12. It does not apply

les shall remain for (24 £ 2) h in oil IRM 902 according to ASTM D5964, at a température of (50

perating at
water at a

h, carefully
enclosure

Mlowing:

If one or more of the enclosure samples.do not withstand these tests of enclogures after

e-symbol

 to indicate this specific condition-of use according to item e) of 29.3, i.e. exclusion of

from-brass{CuZn; Pb;-or CuZn

- . - - - 39Pb3 npb‘ - -
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26.13 Surface resistance test of parts of enclosures of non-metallic materials

The surface resistance shall be tested on the parts of enclosures if size permits, or on a test piece
comprising a rectangular plate with dimensions in accordance with Figure 9 . The test piece shall have an
intact clean surface. Two parallel electrodes are painted on the surface, using a conducting paint with a
solvent which has no significant effect on the surface resistance.

The test piece shall be cleaned with distilled water, then with isopropyl alcohol (or any other solvent that
can be mixed with water and will not affect the material of the test piece or the electrodes), then once more
with distilled water before being dried. Untouched by bare hands, it shall then be conditioned for at least 24

hat (23 £ 4) °C and (50 + 5) % or (30 + 5) % relative humidity, as applicable (See 7.4.2 a). ThE test shall
be carried qut under the same ambient conditions.

The DC volfage applied for (65 £ 5) s between the electrodes shall be (500 + 25) V DC:

During the|test, the voltage shall be sufficiently steady so that the charging current due [to voltage
fluctuation yill be negligible compared with the current flowing through the testppiece.

The surface resistance is the quotient of the DC voltage applied at<the electrodes to the tgtal current
flowing betyveen them.

If difficultly js encountered due to high currents at the 500 V DC test voltage; the test can be modified as
follows. Apply a measuring voltage of (10 + 0,5) V DC_for (15 + 5) s between the electrades. If the

resistance is below 10 MQ, the measuring voltage shall be‘increased to (100 + 5) V DC for (15 45) s.
Dimensions iy millimetres
o _
A o
+l
N =4
¢ N l
L ] $ Y uj
L 1 $ “ T u}
Te}
— N\
Al Nl
Y ]

225 100 + 1

Y

A
Y
|

su3172 IEC

Figure 9

Test piece with painted electrodes
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26.14 Measurement of capacitance
26.14.1 General

The test shall be carried out on a fully assembled sample of the electrical equipment. The sample need not
have been previously subjected to the tests for enclosures. The sample shall be conditioned in a climatic
conditioning chamber for at least 1 h at a temperature of (23 £ 2) °C and a relative humidity of (50 + 5) %
RH. The sample under test shall be placed on an unearthed metal plate that significantly exceeds the area
of the test sample. If the sample requires support, it may be held in position with clamps or pliers
(preferably made of plastic), but shall not be held by hand. Other electrical equipment shall be kept as far
as possible from the test sample. Connection leads shall be as short as possible. The positions of the
samples are to be such that the exposed metallic test point being measured is as close as pogsible to the
unearthed |metal plate without contacting the plate. However, if the external metal part Jis”|n electrical
contact with internal metal parts, it is necessary to measure the capacitance in all @rientafions of the
equipment|to ensure that the maximum capacitance has been determined.

Metallic plates with surface oxidation should be avoided as this may lead to erréneous results.
26.14.2 Test procedure

The capaditance between each exposed metallic part on the test'sample and the metal plate is to be
measured.| Connect the negative measurement lead of the capacitance meter to the uneafthed metal
plate. The positive measurement lead of the capacitance meter should be kept as far as possible from the
metal platdg.

A battery powered capacitance meter may be necessaty to ensure stable readings.

If a metalli¢ part is not easily accessible to the meter leads, a screw may be inserted to extend {he part and
create a tept point. The screw should not make‘electrical contact with any other internal metal part.

Stray capacitance should be minimized. Other electrical equipment should be kept as far away as
possible.

The test prpcedure for the capacitance measurement is as follows:

1) Positior] the positivetmeasurement probe of the capacitance meter 3 mm to 5 mm away from the
metallic test point. Record the value of this stray capacitance in air to the nearest pF.

2) Place the positive measurement lead of the capacitance meter in contact with the metallic tept point and
record the alug of the capacitance to the nearest pF.

3) Compute the difference between the measurements in steps 1) and 2), and record the value.
4) Repeat steps 1) through 3) two times for each test point.

5) Calculate the average capacitance from the three measurements obtained.

26.15 Verification of ratings of ventilating fans

The fan shall be supplied with the rated voltage and with the specified back pressure, if any. The maximum
power, current and rotating speed shall be measured and shall comply with the rated values of the fan.
The rated values of the motor and any other electrical parts of the fan, shall not be exceeded.
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26.16 Alternative qualification of elastomeric sealing O-rings

The thickness t, of the sealing ring is measured at (20 + 5) °C temperature. The ring is then compressed
as intended in the complete equipment enclosure or in the test fixture.

The compressed sealing ring is then submitted to the tests for thermal endurance to heat (26.8) and
thermal endurance to cold (26.9). The sealing ring shall then be removed from the adapter, or equipment,
and be kept for at least 24 h °,, at a temperature of (20 + 5) °C before the thickness t; of the O-ring is
measured.

The compression set value ¢ (See Figure 10) shall be calculated as follows:

ty is the initial thickness of the sealing ring measured at (20 + 5) °C temperature
ts s the thickness of the sealing ring when compressed as intended in the equipment.

t; is the thickness of the sealing ring measured at (20 + 5) °C temperature after thermal endurpnce.

NOTE The cdmpression set value describes the ability for the sealing ring to_rétdrn to its initial dimension after bejng subject to

compression.

i

0 ts 1
Y A Y
Initial Applied Compression
thickness compression set
su1294
Figure 10

Compression set of an O-ring
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26.17 Transferred charge test

26.17.1 Test equipment

The followi

ng items are required:

1) A table or rigid sheet of dissipative material, e.g. untreated wood;

NOTE 1 The correct use of a dissipative table surface guarantees a strong charge accumulation on the charged surface
due to charge binding effects. After lifting the sample from the table the charges are no longer bound by opposite charges of
the table yielding optimal conditions for discharging.

2) Cloths 1
large enou
rubbing prq

NO

NO
rain

cloth.

3) A single

(s) to the minus pole of a high voltage power supply of 30 kV {0)70 kV dc for corona charging.

4) One of

a)
0sg
ear]

b) 1
cap
aut

c) A

diafneter of an earthed hollow sphere of (25 + 5) mm in diameter, connected to an ear

10)

5) A flat r
exceeding

gh to avoid contact between the test sample and the fingers of the testing-persor
cess, and a glove or other piece of smooth natural leather.

[E 2 See IEC TR 61340-1 for a triboelectric series.

TE 3 Suitable positive materials for tribocharging include smooth natural leatherSheep wool felt, polyd
coats, cotton, and cat fur. Suitable negative materials for tribocharging inciide, polyurethane and poly,

pointed metal needle electrode or multi-needle electrodes having a connection of th

he following or equivalent equipment for measuring charge transfer:

A\ polished metal electrode of (25 + 5)“mm in diameter coupled to the 50 Q
lloscope of at least 1 Gigasamplesfs*and 300 MHz bandwidth having a circula
hed shunt resistance of (0,25 + 0,05)*Q of at least 300 MHz in bandwidth, or

\ polished metal electrode ofi (25 + 5) mm in diameter coupled to an earthed (1(
acitor with a (15 + 2) kQ\resistor in parallel, both connected to the input of
bmatically triggering and\halding the highest value, or

polished metal electrode of (3 £ 1) mm in diameter in a smooth edged hole of (5

nF capacitortat.the input of a coulomb meter.

pund disk} less than 3 mm thickness, made of polytetrafluoroethylene (PTFE) w
20 000 mm? as a highly chargeable reference.

hade of materials free from finishes from the positive and negative end of a triboellctric series

during the

mide cloth for
ethylene table

e electrode

nput of an
r arranged

0 £ 10) nF
B voltmeter

1) mmin
thed (100 +

th an area

26.17.2

est sample

The test shall be carried out on a fully assembled sample of the product or a material with the same
fabrication parameters. This sample shall not have been previously subjected to other tests and may
consist of any combination of insulating, conductive or dissipative materials.

It is advantageous to test the fully assembled product because charge binding effects, e.g. due to internal
conductive items, may help to prevent hazardous discharges.

The sample shall be conditioned in an environmental conditioning chamber for at least 24 h at (23 £ 2) °C
and (30 £ 5) % RH.
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The test sample shall have an intact clean surface. As any solvent may leave conductive residue on the
surface it is best to clean the surface with a brush only. This is especially important in cases where the
surface is treated with special antistatic agents.

If, however, fingerprints or other dirt is visible on the surface and no special antistatic agents are used on
the surface, the test sample shall be cleaned with 2-propanol (isopropyl alcohol) or any other suitable
solvent that will not affect the material of the test sample and the electrodes, and then dried in air. It shall
then be conditioned for at least 24 h at (23 + 2) °C and (25 + 5) % relative humidity, without being touched
again by bare hands.

26.17.3 Test procedure

Conductive|parts shall be earthed during testing if earthing is required by the manufacturer's insfructions.

The test is ¢onducted as follows:

1) The correct operation of the measuring system shall be confirmed e.g. by test pulses of approximately
50 nC from a spherical electrode at the input of a calibrated electrostatic voltmeter of kmown input
capacitance (e.g. 10 pF) and known applied voltage (e.g. 5 kV). Alternatively, a very short connection of a
1,5 V battefy (typically 1,65 V) to the input of a Coulombmeter (typically”100 pF input capacitance) shall

display the fransferred charge (typically 165 nC).

2) Check the test steps 3 to 11 with the reference PTFE disk and verify that at least 100 nC is obtained.

3) Rub the [test sample with a material from the positive,end of the triboelectric series at leastjone stroke
per second with medium force (approximately 40 Nj,~in direction away from the test persof. The test
surface shall not be contacted with the bare hand. Rubbing shall continue for (10 £ 1) s and shall be
terminated with a hard rubbing stroke.

NOT
coatd

4) Liftthe s

5) Discharg
equipment

E 1 Suitable positive materials for tribocharging include smooth natural leather, sheep wool felt, polyamidg
, cotton, and cat fur.

bmple at least 20 cm away from the table using a method to minimize inadvertent dis

e the sample as. quickly as possible by slowly moving the spherical electrode of the
owards the test.sample until a discharge occurs. Particular attention shall be made t

ischarge the large surface areas and small conductive items.

cloth for rain

charge.

measuring
D:

C are less

6) Quickly r

emove the sample from the vicinity of the electrode.

7) Read the value from the display or integrate the recorded current (horizontal setting typically 40 ns/div)
and multiply it with the known calibration factor.

8) Repeat the test nine times.

9) Repeat steps 3-8 with a material from the negative end of the triboelectric series.

NOTE 2 Suitable negative materials for tribocharging include polyurethane and polyethylene table cloth.

10) Repeat steps 3-8 with a second material from the positive end of the triboelectric series
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11) Repeat steps 3-8 with a third material. Alternatively, repeat steps 3-8, but replace step 3) with hitting
the sample five times with the smooth part of a leather glove.

12) Check whether the test sample contains insulating parts backed with a conductor or is dissipative or
conductive. If yes continue with 15, if no go to step 13.

NOTE 3 This is necessary to ensure that propagating brush discharges, which damage the measuring equipment, cannot
occeur.

13) Charge the sample by positioning the corona electrode slightly above the test sample and charge it
with small circular motion. Circular motion is not necessary in case of a multi-needle electrode. Remove
the electrofde after approximately 5 s far away ffom the sample while the high voltage is stll applied in
order to avpid back spraying of charges from the charged sample to the electrode.

14) Continpie with steps 4 to 8 until ten complete tests have been completed.
15) End of ftest
27 Routipe tests

The manuflacturer shall also carry out any routine tests required by any of the standards listed in Clause 1
which werg¢ used for the examination and testing of the equipment:

28 ManuFacturer's responsibility
28.1 Corfformity with the documentation

The manufacturer shall carry out the verifications or tests necessary to ensure that the|equipment
produced ¢gomplies with the documentation.

NOTE 1 It is |not the intent of this subclause to require 100 % inspection of parts. Statistical methods are often employed to verify
compliance.

NOTE 2 For flurther information see ISO/EC 80079-34.
28.2 Certificate

28|2DV DR-Modification of Clause 28.2 to replace with the following:

e ‘manufacturer shall prepare, or have prepared, a certificate confirming that the
equipment—is—in—conformi ith—the—requirements—of-this—document—along—with other
applicable parts and additional standards mentioned in Clause 1. The certificate can relate
to Ex Equipment or an Ex Component.

An Ex Component certificate {{dentified-by-the-symbol“U”suffix-to-the-certificate-number)

is prepared for parts of equipment that are incomplete and require further evaluation prior
to incorporation in Ex Equipment. Information necessary to correctly apply the Ex
Component shall be included in the Schedule of Limitations on the Certificate.

An Ex Component certificate shall state that it is not an Ex Equipment certificate.

NOTE Certification by a Nationally Recognized Testing Laboratory (NRTL) is considered to meet the requirements
of a “Certificate.”
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28.3 Responsibility for marking

By marking the equipment in accordance with Clause 29, the manufacturer attests on his own
responsibility that:

— the equipment has been constructed in accordance with the applicable requirements of the relevant
standards in safety matters,

— the routine verifications and routine tests in 28.1 have been successfully completed and that the product
complies with the documentation.

29 Marking
29.1 Applicability

It is essential that the system of marking indicated below only be applied-to ‘Ex Equipment or Ex
Components which comply with the applicable standards for the types of protection listed in Clayse 1.

29.2 Location

The Ex Eqdipment shall be legibly marked on a main part of the<x Equipment and the markipng shall be
visible, fronmp the exterior, prior to the installation of the Ex Equiptent.

NOTE 1 The marking is intended to be in a location that is likely to be visible after installation of the Ex Equipment.

NOTE 2 Whefe the marking is located on a removable part of the ‘Ex Equipment, a duplicated marking on the intefior of the Ex
Equipment cap be useful during installation and maintenance by helping to avoid confusion with similar Ex Equipmept. See 29.11
and 29.12 for additional guidance on extremely small equipmentand Ex Components.

29.3 General
29.3DV D2 Modification of Clause 29.3 to replace with the following:
The marking shall include the following:
a) the name of the ' manufacturer or his registered trade mark;

b) the manufacturer's type identification;

c) 3 serial number; except for

— connection accessories (cable gland, blanking element, thread adaptor, or
bushings);

— very small equipment on which there is limited space;

(The batch number can be considered to be an alternative to the serial
number.)

ark of the certificate issuer and-the—certificate-reference-in-the following

d) the name or m
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e) ldentification of Specific Conditions of Use — Specific installation instructions or
reference to a specific installation document when if it is necessary to indicate specific

cond|t|ons of use—the—symbelist#m#Fbe—plaeedﬁaﬂeHhe—emmﬂea%e—refeFenee—An

iXLmakag A reference to a spemflc mstructlon document contalnlng the detalled
mformatlon may appear on the equipment as an alternative to-the requirement-for-the“X”

sed to the user

together with any other relevant information.

f) the specific Ex marking for explosive gas atmospheres, see 29.4, or for explosive dust
atmospheres, see 29.5. The Ex marking for explosive gas atmospheres and explosive dust
atmospheres shall be separate and not combined;

d)|any additional marking prescribed in the specific standards_for the types of|protection
concerned, as in Clause 1.

NOTE 3 Additional marking may be required by the applicable industrial safety standards for
construction of the equipment.

other than the minimum ratings required by the'standards corresponding with the applied type (s) of
protection, noting that an IP marking is not required as part of the explosion protection marking, but is
often marked separate from the Ex marking string.

NOTE 4 IECEx ExTAG DS 2012/005 provides background information on testing to confirnEIP markings

D2 h) flameproof enclosures with a-factory-installed conduit sealing device at the field
wiring entry, not requiring a field-installed conduit sealing device, shall be pérmanently
marked “Seal Not Required,” “L.eads Factory Sealed,” “Factory Sealed,” or the equivalent.

29.4 Ex marking for explosive-gas atmospheres
294DV DR Modification of Clause 29.4 to replace with the following:
The Ex marking shall include the following:

US-1).Class | or Cl | (equipment shall be permitted to omit the “Class I” or CL | marking);

US-2Z) the applicable Zone marking —i.e. Zone U, Zone 1T,or Zone 2, 0rZn0,Zn 1,orZn 2

a) the symbol AEx, which indicates that the Ex Equipment corresponds to one or more of
the types of protection which are the subject of the specific standards listed in Clause 1;

b) the symbol for each Level of Protection used:

- “da”: flameproof enclosures, (for EPL Ga or Ma)
— “db”: flameproof enclosures, (for EPL Gb or Mb)
— “dc”: flameproof enclosures, (for EPL Gc)

- “eb”: increased safety, (for EPL Gb or Mb)
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— “ec”: increased safety, (for EPL Gc)

— “la”: intrinsic safety, (for EPL Ga or Ma)

— “ib”: intrinsic safety, (for EPL Gb or Mb)

— “ic”: intrinsic safety, (for EPL Gc)

- “ma”: encapsulation, (for EPL Ga or Ma)

— “mb”: encapsulation, (for EPL Gb or Mb)
——“mc Tencapsutatiomn, (for EPLGT)
- “nA”: non-sparking, (for EPL Gc)

— “nC”: protected sparking, (for EPL Gc)
- “nR”: restricted breathing, (for EPL Gc)
— “ob”: liquid immersion, (for EPL Gb)

— “oc”: liquid immersion, (for EPL Gc)

— “op is”: optical radiation, inherently safe (for EPL Ga or Gb or Gc or Ma or Mb)

NOTE b)2 The 2017 NEC does not recognize type of protections “op is”. The EPL may be Ga| Gb, Gc, Ma,
or Mb, depending upon the design of the equipment:;

— “op pr”: optical radiation, protected fibre (for EPL Gb or Gc or Mb)

NOTE b)3 The 2017 NEC does not recognize type of protections “op pr”. The EPL may be Gb Gc, or Mb,
depending upon the design of the equipment.

— “op sh”: optical radiation;, interlock (for EPL Ga or Gb or Gc or Ma or Mb)

NOTE b)4 The 2017 NECdoes not recognize type of protections “op sh”. The EPL may be Ga, Gb, Gc, Ma,
or Mb, depending upon the design of the equipment.

— “pv”: pressurization, (for EPL Gb or G¢)

NOTE b)5 The2017 NEC does not recognize type of protections “pv”.

— “pxb”: pressurization, (for EPL Gb or Mb)

— “pyb”: pressurization, (for EPL Gb)

— “pzc”: pressurization, (for EPL Gc)

- “q”: powder filling, (for EPL Gb or Mb)

13 M.
[13 3.

c) the symbol of the group:

— | for Ex Equipment for mines susceptible to firedamp;
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—lIA, 1IB or lIC for Ex Equipment for places with an explosive gas atmosphere other

than mines susceptible to firedamp.

When the Ex Equipment is for use only in a particular gas, the chemical

formula or the name of the gas in parentheses.

When the Ex Equipment is for use in a particular gas in addition to being
suitable for use in a specific equipment group, the chemical formula shall
follow the equipment group and be separated with the symbol “+”, for
example, “lIB + H,”;

alone, or by marking both that maximum surface temperature in degrees-Cels

—Where the
mperature

us and, in

parentheses, the next highest temperature class, for example, T1 or 350*°C or 350 °C (T1).

example, 600 °C.

ambient temperature ranges, and it is mpractical to include the
information in the marking, or where there are external sources of heatin
(See 5.1.2);

specific condition of use-according to item e) of 29.3, and

temperature class or maximum surface temperature marking.

Ex Equipment cable glands, Ex Equipment blanking elements, and Ex

temperature in degrees Celsius.

e

~

Group Il Ex Equipment, having a maximum surface temperature greater than 450 °C,
shall be marked only with the maximum surface temperature in degrees Celsius, for

Where the Group Il Ex Equipment has multiple temperature classes, e.g. for multiple

complete
ig / cooling

* the complete temperatureclass information shall be included in the

certificate and the-marking“shal-include-the symbel-X”-te shall indicate this

* the temperature class range shall be shown in the marking with the lower
and upper limits of‘the temperature class separated by “...”, e.g. “T§..

.T3”,

Group Il Ex Equipment, marked for use in a particular gas, need not have a

Equipment

thread adapters need not be marked with a temperature class or maximym surface

the Equipment Protection Level (EPL), “Ga”, “Gb”, “Gc¢”, “Ma”, or “Mb” as appropriate.

applied for a

specific Type of Protection to account for other aspects of the equipment such as material limitations.
For example Ex ia lIC T4 Gb, where the Ex Equipment was constructed of aluminium in a greater content

than permitted by 8.3.

f) Where appropriate according to 5.1.1, the marking shall include either the symbol T, or

T.mb together with the range of ambient temperature er-the-symbol“X”to-indicate-this
specific-condition-of use-aceording-to-item-e})-of 293. If the Ex Equipment is also marked

for use in explosive dust atmospheres and the ambient temperature range rating is

identical, only one marking of ambient temperature range need appear.

The Ex marking string of items a) to e) according to 29.4 shall be placed in the order in

which they are given in 29.4 and shall each be separated by a small space.
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For associated apparatus suitable for installation in a hazardous area, and where the
energy limitation is provided inside the Ex Equipment in the hazardous area, the symbols
for the Level of Protection and EPL shall be enclosed within square brackets, for example,
Class |, Zone 1, AEx db [ia Ga] IIC T4 Gb. When the equipment group of the associated
apparatus differs from that of the equipment, the equipment group of the associated
apparatus shall be enclosed within the square brackets, for example, Class |, Zone 1, AEx
db [ia lIC Ga] IIB T4 Gb.

NOTE 2 A typical example is a shunt diode safety barrier located inside a flameproof enclosure.

For associated apparatus suitable for installation in a hazardous area, and where the
eng¢rgy Imitation Is provide In a hazardous| area, the
symbols for the Type of Protection shall not be enclosed within squarerbrgckets, for
example, Class |, Zone 1, AEx db ia lIC T4 Gb.

NOTE 3 A typical example is a flameproof luminaire with an intrinsically safe photocell connected to a safe area.

For associated apparatus not suitable for installation in a hazardous area, the symbol Ex
and the symbol for the Level of Protection and EPL shall be enclosed within|the same
square brackets, for example, [AEx ia Ga] lIC.

For Ex Equipment that includes both associated appatatus and intrinsically safe @pparatus
with no connections required to be made to the intrinsically safe part of the Ex Equipment
by |[the user, the “associated apparatus” marking‘shall not appear unless the Equipment
pratection Levels differ. For example, Class I¢Zone 1, AEx db ib IIC T4 Gb and not Class |,
Zone 1, AEx db ib [ib Gb] IIC T4 Gb, but Class |, Zone 1, AEx db ia [ia Ga] IIG T4 Gb is
correct for differing EPLs.

NOTE 4 For associated apparatus not suitablé for installation in a hazardous area, a temperature|class is not
included.

For Ex associated equipment suitable for installation in a hazardous area, the symbols for
the Level of Protection of the Ex associated equipment and the EPL shall bel enclosed
within square brackets, for example, Class |, Zone 1, AEx db [pxb Gb] IIC T4 Gb. If both
associated apparatus-and associated equipment are provided, the symbols for the Levels
of Protection and-EPL are shown within separate square brackets, for examplg, Class |,
Zone 1, AEx db[ib-Gb] [pxb Gb] IIC T4 Gb.

For Ex associated equipment not suitable for installation in a hazardous area, the symbol
Ex|and the symbol for the Level of Protection of the Ex associated equipment and the EPL
shall ‘be”enclosed within the same square brackets, for example, [AEx pxb Gp]. If both
':.-: apparatd e a ociated—egquipmen are—provided Ae |Sf0rthe
Levels of Protection and EPL are shown within separate square brackets, for example,
[AEx ib Gb] [AEx pxb Gb] IIC.

Where the equipment group is different for the Ex associated equipment and the Ex
Equipment, the Equipment Group shall also be shown for example, Class |, Zone 1, AEx db
[ib lIC Gb] [pxb Gb] IIB T4 Gb.

NOTE 5 Ex associated equipment, not for installation within the hazardous area, will not include a temperature
class.
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29.5 Ex marking for explosive dust atmospheres

29.5DV DR Modification of Clause 29.5 to replace with the following:

The Ex marking shall include the following:

US-1) the applicable Zone marking —i.e. Zone 20, Zone 21, or Zone 22

a) the symbol AEx, which indicates that the Ex Equipment corresponds to one or more of
the types of protection which are the subject of the specific standards listed in Clause 1;

b) the symbol for each Level of Protection used:

— “ia”: intrinsic safety, (for EPL Da)
- “ib”: intrinsic safety, (for EPL Db)
— “ic”: intrinsic safety, (for EPL Dc)
- “ma“: encapsulation, (for EPL Da)
- “mb”: encapsulation, (for EPL Db)
- “mc”: encapsulation, (for EPL Dc)

— “op is”: optical radiation, inherently safe (for EPL Da or Db or Dc)

NOTE b)1 The 2017 NEC does not recognize type of protections “op is”. The EPL may be Da, Db, or Dc,

depending upon the design of the equipment

— “op pr”: optical radiation, protected fibre (for EPL Db or Dc)

NOTE b)2 The 2017 NEC does not recognize type of protections “op pr”’. The EPL may

be Db or Dc,

depending upon the design-of the equipment

— “op sh”: optical radiation, interlock (for EPL Da or Db or Dc)

NOTE b)3 The'2017 NEC does not recognize type of protections “op sh”. The EPL may be |

Da, Db, or Dc,

depending upon the design of the equipment

— “pxbZ: pressurization, (for EPL Db)

NOTE b)4 The 2017 NEC does not recognize type of protection “pxb”.

— “pyb”’: pressurization, (for EPL Db)

NOTE b)5 The 2017 NEC does not recognize type of protection “pyb”.

— “pzc”: pressurization, (for EPL Dc)

NOTE b)6 The 2017 NEC does not recognize type of protection “pzc”.

— “p”: pressurization, (for EPL Db)

NOTE b)7 The 2017 NEC does not recognize type of protection “p” for pressurization.

13 M.
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— “ta”: protection by enclosure, (for EPL Da)
— “tb”: protection by enclosure, (for EPL Db)

— “tc”: protection by enclosure, (for EPL Dc)

c) the symbol of the group:

— A, llIB or llIC for Ex Equipment for places with an explosive dust atmosphere;

d) ]he maximum surface temperature marking, according to the assigned EPL;

— For EPL Da the maximum surface temperature shall be shown.as a te
value in degrees Celsius and the unit of measurement ° C;-with-the-layer-

mm—mdleated—a&a—subsenp%(fepe*ample#m%zo—c)—As—m&detemmna

mperature

NOTE 1 Dust depth of more than 200 mm does not giveirise'to a further temperature
would need to be taken into account.

For EPL-Db—and EPL Dc, tested without{a‘layer of dust, the maximu

ncrease that

m surface

temperature shall be shown in degrees Celsius and the unit of measutement °C

preceded with the letter “T”, (e.g. T90 °C):

temperatureTFmaxayer of dust

U
ala o

F150-320-2C)-
— For EPL Db, where-appropriate—according-to-5:3.2.3.2-¢€}, the maximu
temperature T shall alse be shown;-in-additionto-the-marking-without-

dust; as a temperature value in degrees Celsius and the unit of measur

preceded with'the letter "T" with-the-layer-ina-specified-orientation-L-indi
subseript; (€.9. F.T 320 °C).

Where the Group Il Ex Equipment has multiple maximum surface temperg

m surface

la-layer—of
ement °C;
cated-as-a

tures, e.g.

for.multiple ambient temperature ranges, and it is impractical to include the

complete information in the marking, or where there are external sources
[ cooling (See 5.1.2):

of heating

* the complete maximum surface temperature information shall be included in the

certificate and the-marking shall also include the-symbel“X”to-indicate th

condition of use according to item e) of 29.3, and

is specific

* the maximum surface temperature range shall be shown in the marking with the

lower and upper limits of the surface temperature separated by
“T80 °C...T195 °C”.

“..”, for example,

Ex Equipment cable glands, Ex Equipment blanking elements, and Ex Equipment

thread adapters need not be marked with a maximum surface temperature;

e) the Equipment Protection Level (EPL), “Da”, “Db”, or “Dc”, as appropriate;
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NOTE 2 The EPL marked on the Ex Equipment may be more restrictive than that normally applied for a
specific Type of Protection to account for other aspects of the equipment such as material limitations.
For example Ex ia llIC T135°C Dc, where the Ex Equipment was constructed of materials in a greater
content than permitted by 8.4.

f) where appropriate according to 5.1.1, the marking shall include either the symbol T, or

.o together with the range of ambient temperature er-the-symbol“X”to-indicatethis
specific-condition-of-use-according-to-item-e)-of 29:3. If the Ex Equipment is also marked

for use in explosive gas atmospheres and the ambient temperature range rating is
identical, only one marking of ambient temperature range need appear.

The Ex marking string of items a) to e) according to 29.5 shall be placed in the order in

which they are given in 29.5 and shall each be separated by a small space.

Fl associated apparatus suitable for installation in a hazardous area, and (where the
energy limitation is provided inside the Ex Equipment in the hazardous-area, the symbols
for the Level of Protection shall be enclosed within square brackets, for example, Zone 21,
AEXx tb [ia Da] llIC T100 °C Db. When the equipment group of-the associated|apparatus
d:%ers from that of the Ex Equipment, the equipment group of the associated|apparatus

shall be enclosed within the square brackets, for example,-Zone 21, AEx tb [ia IJIC Da] llIB
T1/00 °C Db.

NQTE 3 A typical example is a shunt diode safety barrier located.inSide a dust-protected enclosure.

For associated apparatus suitable for installation in a hazardous area, and [where the
energy limitation is provided from outside ‘the Ex Equipment in a hazardouI area, the
symbols for the Type of Protection shall<not be enclosed within square brackets, for
example, Zone 21, AEx ia tb 1lIC T100 °C,Db.

NQTTE 4 A typical example is a dust-protected luminaire with an intrinsically safe photocell conneg¢ted to a safe
arda.

theé symbol for the Level of Protection, and the EPL shall be enclosed withirl the same

Far associated apparatus not'suitable for installation in a hazardous area, the symbol Ex,
s}.lare brackets, for example, [AEx ia Da] llIC.

Far equipment that includes both associated apparatus and intrinsically safe|apparatus
with no connections required to be made to the intrinsically safe part of the eqliipment by
the user, the-associated apparatus marking shall not appear unless the EPLsTdiffer. For
expample, ' Zone 21, AEx ib tb IlIC T100 °C Db and not Zone 21, AEx ib tb [ib Db] IliIC T100 °C
DR, but Zone 21, AEx ia tb [ia Da] IlIC T100 °C Db is correct for differing EPLs.

NOTE 5 For associated apparatus not suitable for installation in a hazardous area, a temperature marking is not
included.

For Ex associated equipment suitable for installation in a hazardous area, the symbols for
the Level of Protection of the Ex associated equipment and the EPL shall be enclosed
within square brackets, for example, Zone 21, AEx tb [pxb Db] IlIC T135°C Db. If both
associated apparatus and Ex associated equipment are provided, the symbols for the
Levels of Protection and EPL are shown within separate square brackets, for example,
Zone 21, AEx tb [ib Db] [pxb Db] llIC T135°C Db.

For Ex associated equipment not suitable for installation in a hazardous area, the symbol
Ex, the symbol for the Level of Protection of the Ex associated equipment, and the EPL
shall be enclosed within the same square brackets, for example, [AEx pxb Db]. If both
associated apparatus and Ex associated equipment are provided, the symbols for the
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Levels of Protection and EPL are shown within separate square brackets, for example,
[AEx ib Db] [Ex pxb Db] lliC.

Where the equipment group is different for the Ex associated equipment and the Ex
Equipment, the Equipment Group shall also be shown for example, Zone 21, AEx tb [ib llIC
Db] [pxb Db] llIB T135°C Db

NOTE 6 Ex associated equipment, not for installation within the hazardous area, will not include a temperature
class.

29.6 Con

Where diffe
Componen
employed.

spaces. W
including th
for the equi

29.7 Multjple types of protection

bined types (or levels) of protection

rent types (or levels) of protection are employed for different parts of Ex Equipme
, the Ex marking shall include the symbols for all of the Types (or Leyels) of
'he symbols for the types of protection shall appear in alphabetical ordér)with small
nen associated apparatus is incorporated, the symbols for the type, (or level) of
e square brackets as applicable, shall follow those symbols of the:type (or level) of
bment.

Ex Equipm
different w

ent may be designed using multiple types of protegtion so that it is suitable for ins
ys, using the appropriate installation requirements for the selected Type of Prof|

ht or an Ex
Protection
separating
protection,
protection

tallation in
ection. For

example, Ex Equipment which is designed to comply simdltaneously with the equipment requirements for

the installe
In this case

— each res
the case o
adapters, s
identified af

—each resf

When a si
applicable

and also| with the equipment requirements for “d” or.“e”; may be installed, according to the s
user.
bective Ex marking shall be separately indicated on the Ex Equipment marking an

f Ex Equipment cable glands, Ex Equipment blanking elements, and Ex Equipm
hall be prefixed by a place for an identification marking to allow the selected Ex m3
the time of installation,

ective Ex marking shall be separately indicated on the certificate.

marking and any variation in the parameters or specification for each of the d

markings slrall be’ shown without ambiguity.

election of

] except in
ent thread
rking to be

ngle certificate is prepared with each Ex marking shown individually in the cerfjficate, the

ifferent Ex

When a separate certificate is prepared for each Ex marking, all the relevant parameters or specifications
shall be provided in the certificate for the individual Ex marking.

29.8 Ga equipment using two independent Gb types (or levels) of protection

29.

8DV DR Delete Clause 29.8. It does not apply.
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29.9 Boundary wall

29

.9DV DR Modification of Clause 29.9 to replace with the following:

For equipment which is intended to be installed in the boundary wall between an area
requiring EPL Ga or Da and a less hazardous area; both Levels of Protection and both
EPLs are marked on the label, each separated by a slash “/”, for example:

Class |, Zone 0/ Class I, Zone 1 AEx ia/db IIC T6 Ga/Gb, or (See IEC-60079-26 UL 60079-26)

Zo

ne 20/ Zone 21 AEx ia/tb HIC T85°C Da/Db

29.10 Ex

29

Components

10DV DR Modification of Clause 29.10 to replace with the following:

E

Components, according to Clause 13, shall be legibly marked and the ma

in¢lude the following:

a) the name or the registered trade mark of the manufacturer;

b) the manufacturer's type identification;

c) the symbol AEXx;

d) the symbol for each Type (or Level)of Protection used;

e) the symbol of the group of the equipment of the Ex Component;

f)
9}

h)

rking shall

he name or mark of the'issuer of the certificate;-and-the-number-of the-certificgte;

the-symbol“U”:
NOTE 4 The Symbel “X2 is not used.

the additional marking prescribed in the specific standard for the types of

concerned, as in Clause 1;

protection

NOTE-2-Additi ' i : irecHov-ti tarcsF . £ omhent.

i) as much of the remaining marking information per 29.4 or 29.5, as applicable, as can be
accommodated.

The Ex marking for explosive gas atmospheres and explosive dust atmospheres shall be separate and not

combined.

The Ex marking of enclosures as Ex Components shall not be marked externally. Only the information of
bullet point a) and b) may be marked externally. The internal marking need not be permanent. The internal
markings may be omitted if the enclosure (as Ex Component) manufacturer is also the holder of the
equipment certificate, and indicated as such in the Schedule of Limitations of the Ex Component

certificate.
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29.11

29

Small Ex Equipment and small Ex Components

11DV DR Modification of Clause 29.11 to replace with the following:

On small Ex Equipment and on Ex Components where there is limited space, a reduction in
the marking is permitted. The following lists the minimum marking that is required on the

Ex

Equipment or Ex Component:

a) the name or registered trademark of the manufacturer;

e) 4
ac¢

29.12 Exfremely small Ex Equipment and extremely small Ex Components

In the casg
practical sp

permitted.
appear on
Equipment

29.13 Wa

Where any
18, followin

be combine

As much of the remaining marking information per/29.4 or 29.5, as applicable,
ommodated.

of extremely small Ex Equipment and' extremely small Ex Components where
ace for marking, a marking intended-to be linked to the Ex Equipment or Ex Co
[his marking shall be identical @ the marking of 29.3, 29.4, and 29.5, as applid
a label provided with the Ex Equipment or Ex Component for affixing adjacent
or Ex Component.

rning markings

of the following.warning markings are required on the equipment, the text as describ
g the word “WARNING,” may be replaced by technically equivalent text. Multiple wa
d into onéequivalent warning.

as can be

here is no
ponent is
able, shall
to the Ex

ed in Table
rnings may

Table 18
- . .
Fext-of-warning-markings
Reference WARNING marking
a) 6.3 WARNING — AFTER DE-ENERGIZING, DELAY Y MINUTES BEFORE OPENING (Y being the
value in minutes of the delay required)
b) 6.3,23.12 | WARNING — DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT
c) 18.2 WARNING — DO NOT OPERATE UNDER LOAD
d) 18.4 b), WARNING - DO NOT OPEN WHEN ENERGIZED
21.2 b,
21.3b)
e) 20.1b) WARNING — DO NOT SEPARATE WHEN ENERGIZED

Table 18 Continued on Next Page
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Table 18 Continued

Reference WARNING marking

f)

20.1b) WARNING — SEPARATE ONLY IN A NON-HAZARDOUS AREA

q) 7.42¢) | WARNING — POTENTIAL ELECTROSTATIC CHARGING HAZARD — SEE INSTRUCTIONS
7.4.2¢)
7.4.3d)

h) 18.4b) | WARNING — LIVE PARTS BEHIND COVER — DO NOT CONTACT

21.2b)
21.3b)

29.14 Célls and batteries

In accorda
an enclosu
or inside

electroche

When repl

outside of {he battery pack with the following:

» manufact
» manufact
* the words

When repl
only replag
the replacs

29.15 Electric machines operated with a converter

Electric ma
* “For Con

» Speedra

re, the relevant parameters to allow correct replacement shall be legibly and durably
the enclosure. Either the cell or battery manufacturer's name afnd”part num
mical system, nominal voltage and rated capacity shall be included.

Aceable battery packs are employed, the replaceable batterypack shall be marn

urer’'s name;
urer’s type identification; and
“Use only on ...” followed by the type identification of the intended equipment.

hceable battery packs are employedthe Ex Equipment shall be marked with the
eable battery pack” followed by the manufacturer and the manufacturer’s type iden
able battery pack.

chines intended to-be operated with a converter shall additionally be marked:
erter Operation”;

hge ar'frequency range over which the machine is intended to be operated;

hce with 23.11, where it is necessary for the user to replace cells or batteries,contained within

marked on
ber, or the

ked on the

words “Use
tification of

* Minimum

switching frequency for low-voltage 2-level converters;

NOTE 1 Switching frequency is considered to be the pulse frequency or the carrier frequency of the converter.

NOTE 2 Low voltage is typically < 1 000 Vac.

* Type of torque application; for example, variable torque, constant torque, constant power; or alternatively
the operational torque limits;

« If applicable — Type identification of specific converter intended;

« If applicable — Type of converter intended, e.g., Pulse width modulated (PWM), multi-level, etc.
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29.16 Examples of marking?

29.16DV DR Modification of Clause 29.16 to replace with the following:

2 This information is given for the convenience of users of this document and does not constitute an endorsement
by the IEC of the product named. Equivalent products may be used if they can be shown to lead to the same
results.

Electrical equipment with Type of Protection flameproof enclosure “d” (EPL Mb) for use
in mines susceptible to firedamp:
BEDELLE S.A

TYPEABS

Ex db | Mb

No. 325

ABC 02.1234

Ex| Component, with Type of Protection flameproof enclosure “d” (EPL |Gb) with
intrinsically safe “ia” (EPL Ga) output circuit, for explosive gas atmospheres other than in
mines susceptible to firedamp, gas of subdivision C,, manhufactured by H. RIDSTONE and
Co| Ltd. Type KW 369:

Class |, Zone 1, AEx db [ia Ga] IIC Gb
DEF 02.0536 U

Eqtipment, utilizing types“of protection increased safety “e” (EPL Gb) and pressurized
eng¢losure “px” (EPL_Gb), maximum surface temperature of 125 ° C, for explosive gas
atllospheres other than mines susceptible to firedamp, with gas of ignition temperature
grdater than 125 2C’and with specific conditions of use indicated in the certificate|

H|/ATHERINGTON Ltd

TYPE.250 JG 1

Class'l, Zone 1, AEx eb pxb lIC 125 °C (T4) Gb
No. 56732

GHI 02.0076 X

Equipment, utilizing types of protection flameproof enclosure “d” (EPL Mb and Gb) and
increased safety “e” (EPL Mb and Gb) for use in mines susceptible to firedamp and
explosive gas atmospheres other than mines susceptible to firedamp with gas of
subdivision B and ignition temperature greater than 200 °C.
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A.R.ACHUTZ A.G.

TYPE5CD

Ex db eb | Mb Class |, Zone 1, AExdb eb IIB T3 Gb
No. 5634

JKL 02.0521

Electrical equipment, utilizing Type of Protection increased safety “e” (EPL Gb) for use in
explosive gas atmospheres other than mines susceptible to firedamp with gas of
subdivision C L ianiti I than 85 °C.

GS & Co A.G.

Class |, Zone 1, AEx eb lIC T6 Gb
No. 1847

HYD 04.0947

Electrical equipment with Type of Protection flameproof enclosure “d” (ERL Gb) for
explosive gas atmospheres other than mines susceptible to firedamp on the basis of
animonia gas only.

OKAITERT SARL
TYPE NT 3

lass I, Zone 1, AEx db (NH3) Gb
No. 6549
MNO 02.3102

dust atmospheres-containing conductive dusts of Group IlIC with a maximym surface
temperature of.less than 120 °C.

BC company
Type RST
H 6

Zone 20, AEx ma llIC T540120 °C Da
N.A. 01.9999

E{ctrical equipment:-with Type of Protection encapsulation “m” (EPL Da) forn explosive

Electrical equipment with Type of Protection "i" (EPL Da) for explosive dust atmospheres
containing conductive dusts of Group IlIC with a maximum surface temperature of less
than 120 °C.


https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

128

UL 60079-0 APRIL 15, 2020

ABC company

Type XYZ

Serial No. 123456

Zone 20, AEx ia llIC T5,,120 °C Da
N.A. 01.9999

Equipment with Type of Protection "p" (EPL Db) for explosive dust atmospheres containing
conductive dusts of Group IllIC with a maximum surface temperature of less than 120 °C.

ABC company

Type KLM

Se¢rial No. 123456

Zone 21, AEx pxb IlIC T120 °C Db
NJA. 01.9999

24

Equipment with Typée'of Protection "t” (EPL Db) for explosive dust atmospheres ¢ontaining
ductive dusts-of-Group IlIC with a maximum surface temperature of less than 175 °C
an extended ambient temperature range of -40 °C to +120 °C.

SérialNe- 4
Zone 21, AEx tb IlIC T175 °C Db
-40 °C < T, S 120 °C

N.A. 02.1111

Equipment with Type of Protection encapsulation “m” (EPL Ga) for explosive gas
atmospheres of Group IIC with a maximum surface temperature of less than 135 °C and
with Type of Protection encapsulation “m” (EPL Da) for explosive dust atmospheres
containing conductive dusts of Group IlIC with a maximum surface temperature of less
than 120 °C. A single certificate has been prepared.
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ABC company

Type RST

Serial No. 123456

Class |, Zone 0, AEx ma lIC T4 Ga Zone 20, AEx ma llIC T120 °C Da N.A. 01.9999

Electrical equipment with Type of Protection encapsulation “ma” (EPL Ga) for explosive
gas atmospheres of Group IIC with a maximum surface temperature of less than 135 °C and
with Type of Protection encapsulation “ma” (EPL Da) for explosive dust atmospheres
ini i i i are of less

than 120 °C. Two independent Certificates have been prepared.

BC company
pe RST
rial No. 123456

—

Cllass I, Zone 0, AEx ma lIC T4 Ga
N.A. 01.1111
Zpne 20, AEx ma llIC T5,120 °C Da N.B. 01.9999

29/17DV DR Addition of Clause 29.17DV.1 as.follows:

29/17DV.1  External grounding or bonding terminal

If p supplementary external grounding or bonding terminal is identified by being either
coloured green or by being marked “G,” “GR,” “Ground,” “Grounding,” “Protecfive Earth,”
“PE,” or “ @ ”; the instructions provided with the equipment shall indicate that dhe internal
grounding terminal shall be used for the equipment grounding connection and that the
external terminal is «for a supplementary bonding connection where local| codes or
authorities permit orrequire such connection.

29/18DV DRAddition of Clause 29.18.1DV as follows:

29/18:4DV Class |, Division 1, Equivalency Marking

29.18.1DV.1 Class |, Division 1, Group D

Electrical equipment complying with the Class |, Zone 0, Group IIA requirements are
permitted to additionally be marked Class |, Division 1, Group D - along with the
appropriate temperature class.

29.18.1DV.2 Class |, Division 1, Group C

Electrical equipment complying with the Class |, Zone 0, Group IIB requirements are
permitted to additionally be marked Class |, Division 1, Group C — along with the
appropriate temperature class. Equipment marked Group C may also be marked Group C,
D or any combination thereof.
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29.18.1DV.3 Class |, Division 1, Group B

Electrical equipment complying with the Class |, Zone 0, Group IIB + H2 requirements are
permitted to additionally be marked Class I, Division 1, Group B — along with the
appropriate temperature class. Equipment marked Group B may also be marked Group B,
C, D, or any combination thereof.

29.18.1DV.4 Class |, Division 1, Group A

Electrical equipment complying with the Class |, Zone 0, Group lIC requirements are

ermitted to additionally be marked Class |, Division 1. Group A — along with the
appropriate temperature class. Equipment marked Group A may also be marked Group A,
B, C, D, or any combination thereof.

29.19DV DR Addition of Clause 29.19.1DV as follows:

29.19.1DV Class |, Division 2, Equivalency Marking

29.19.1DV.1 Class |, Division 2, Group D

Electrical equipment complying with all applicable Class |, Zone 0, Zone 1, or Zone 2,
Gr$up 1A requirements for any of the Class |, Zoné.0, Zone 1, or Zone 2 types of protection
are permitted to additionally be marked Classl, Division 2, Group D — along with the
appropriate temperature class.

29.19.1DV.2 Class |, Division 2, Group.€

Electrical equipment complying (with all applicable Class |, Zone 0, Zone 1, gr Zone 2,
GrJ)up 1IB requirements for any of the Class |, Zone 0, Zone 1, or Zone 2 types of protection
are permitted to additionally’be marked Class |, Division 2, Group C — along with the
appropriate temperature class. Equipment marked Group C may also be marked Group C,
D gr any combination thereof.

29.19.1DV.3 Class 1, Division 2, Group B

Electrical equipment complying with all applicable Class I, Zone 0, Zone 1, gr Zone 2,
GrJ)up lIB\+ H2 requirements for any of the Class I, Zone 0, Zone 1, or Zone 2 types of
pratection are permitted to additionally be marked Class I, Division 2, Group B — along with
the appropriate temperature class. Equipment marked Group B may also be marl;ed Group
B, C, D, or any combination thereof.

29.19.1DV.4 Class |, Division 2, Group A

Electrical equipment complying with all applicable Class |, Zone 0, Zone 1, or Zone 2,
Group lIC requirements for any of the Class |, Zone 0, Zone 1, or Zone 2 types of protection
are permitted to additionally be marked Class |, Division 2, Group A — along with the
appropriate temperature class. Equipment marked Group A may also be marked Group A,
B, C, D, or any combination thereof.
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29.20DV DR Addition of Clause 29.20.1DV as follows:

29.20.1DV Class Il, Division 1, Equivalency Marking

29.20.1DV.1 Class ll, Division 1, Group G

Electrical equipment complying with all applicable Zone 20, Group IlIB requirements for
any of the types of protection are permitted to additionally be marked Class Il, Division 1,
Group G — along with the appropriate temperature class.

29.201DV.2 Class ll Division1 _GroupF

Electrical equipment complying with all applicable Zone 20, Group llIB _requirements for
anly of the types of protection are permitted to additionally be marked Class Il, Division 1,
Group F — along with the appropriate temperature class. Equipment-marked Group F may
algo be marked Group F, G or any combination thereof.

29/20.1DV.3 Class Il, Division 1, Group E

Electrical equipment complying with all applicable Zoné. 20, Group llIC requirements for
anly of the types of protection are permitted to additionally be marked Class Il, Division 1,
Group E — along with the appropriate temperature<class. Equipment marked Grpup E may
algo be marked Group E, F, G or any combination thereof.

29/21DV DR Addition of Clause 29.21.1DV.as follows:

29/21.1DV Class Il, Division 2, Equivalency Marking

29121.1DV.1 Class ll, Division'2, Group G

Electrical equipment complying with all applicable Zone 20, Zone 21, or Zone 22,(Group llIB
requirements for any ‘of the Zone 20, Zone 21, or Zone 22 types of protection ar¢ permitted
to| additionally be marked Class Il, Division 2, Group G — along with the dppropriate
temperature class.

29/21.1DV.2< Class Il, Division 2, Group F

Electrical equipment complying with all applicable Zone 20, Zone 21, or Zone 22,/ Group llIB
re]:uirem_ents for any of the Zone 20, Zone 21, or Zone 22 types of protection are permitted
to additionally be marked Class Il, Division 2, Group F — along with the appropriate
temperature class. Equipment marked Group F may also be marked Group F, G or any
combination thereof.

29.22DV DR Addition of Clause 29.22.1DV as follows:

29.22.1DV Class lll, Division 1, Equivalency Marking

Electrical equipment complying with all applicable Zone 20, Group llIA requirements for
any of the types of protection, and with a temperature class of not greater than 120 °C (for
equipment that may be overloaded) or not greater than 165 °C (for equipment not subject to
overloading), are permitted to additionally be marked Class lll, Division 1.
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29.23DV DR Addition of Clause 29.23.1DV:

29.23.1DV Class lll, Division 2, Equivalency Marking

Electrical equipment complying with all applicable Zone 20, Zone 21, or Zone 22, Group llIA
requirements for any of the types of protection, and with a temperature class of not greater
than 120 ° C (for equipment that may be overloaded) or not greater than 165 ° C (for
equipment not subject to overloading), are permitted to additionally be marked Class lli,
Division 2.

29.24DV DR Addition of Clause 29.24.1DV as follows:

29.24.1DV Abbreviated Markings

The following abbreviations are permitted to be used:

Clgss - ClI
Division — Div

Group — Gr or Gp or Grp

30 Instructions
30.1 General
30.1IDV DR Modification of Clause-30.1 to replace with the following:

Thx instructions prepared by the manufacturer shall include the following partidulars as a
minimum:

* a|recapitulation-of-the information with which the equipment is marked, eXijt for the
ial number (see Clause 29), together with any appropriate additional infofmation to
litate maintenance (for example, address of the importer, repairer, etc.);

tructions for safety addressing the following areas:

— on-site assembling;

i) any specialized installation information for the user, such as a specific
sequence of assembling;

ii) information about the mechanical assembling such as pipe connections;
— installation and erection;
i) information, other than the general requirements given in IEC 60079-14;

ii) information about bonding, shield earthing or overvoltage protection;
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iii) guidance for the selection of flameproof entry devices for termination
compartments with reference pressure greater than 2 000 kPa for Group Il or
1 333 kPa for Group I.

NOTE Minimum requirements in IEC 60079-1 for flameproof entry devices assume a
maximum reference pressure of 2 000 kPa for Group Il and 1 333 kPa for Group I. Other
devices are available with ratings greater than these minimum requirements.

— adjustment and parameter setting;
i) information about heating devices;

_ . ” : | of the-whole installation:

i) information about verifications / tests prior to the (first) Use of the
equipment as required by the Type of Protection (s) — together with the
sequence of conducting such verifications / tests;

ii) detailed information about any special installation requirements for the
Type of Protection(s) employed

— use and setting-up;

i) details which allow an informed decision to be made as to whether the
equipment can be used safely in the“-intended area under theg expected
operating conditions;

ii) ratings such as electrical values, ambient temperatures and jpressures,
maximum surface temperatures and other limit values related to a gesignated
use;

iii) information for the\user, not just giving parameters, related to the need of
special overload protecting devices for increased safety “e”’ |motors or
special requirements related to electrostatics;

— maintenance;
i) information, other than the general requirements given in IEC 600479-17;
ii) information such as cleaning, oil level check or recalibration requirements;
iii) requirements for the maintenance of the explosion protection;

iv) information about troubleshooting;

=Tepdir;
i) information, other than the general requirements given in IEC 60079-19;
ii) information related to the fitting or removal of parts / components;
iii) information about spare parts;
iv) requirements for a documentation of such repairs;

v) information about needed verifications / tests for the restarting of the
equipment;

— taking out of service and dismantling;


https://ulnorm.com/api/?name=UL 60079-0 2020.pdf

134 UL 60079-0 APRIL 15, 2020

i) information about the securing of mechanical parts to prevent a restart or
about electrical disconnecting;

* where applicable, Specific Conditions of Use according to 29.3 e);

— this information should not be hidden in the text and should be placed within the
instructions in a highlighted way, often as a special chapter;

— For Ex Components, a Schedule of Limitations is used in place of Specific
Conditions of Use, See 13.5;

* where applicable, any additional information for use, including information |related to
possible misuse, which experience has shown might occur;

* where necessary, training instructions for a safe use;

. vlhere necessary, the essential characteristics of tools which.may be useq with the
equipment; such as a special screwdriver for trimming

comply. The list of standards is not required if the certificate indicates the |standards
coyered by the certificate and their issue dates, eyven. if the certificate is not included as
part of the instructions.

« a|list of the standards, including the issue date, with which the equipment is ]:clared to

* when the additional equivalency marking 0f.29.18DV is employed, requirement that the
field wiring connections be in accordance.with Article 504 of ANSI/NFPA 70.

NOTE For example, an intrinsically safe “ia” qpproduct alternatively marked for Class |, Division 1,|can only be
supplied by an intrinsically safe “ia” circuit.

* when the additional equivalency marking of 29.19DV, 29.20DV, 29.21DV, 29.22DV, or
29.23DV is employed, details of the sealing required to maintain the specifilc Type of
Proatection.

NOTE For example, a/flameproof “db” enclosure alternatively marked for Class |, Division 2, requires the
installation of a flameproof conduit seal or flameproof cable gland at each entry to maintain the Level of
Protection flameproof “db”.

30.2 Cell$ andbatteries

In accordance with 23.11, where it is necessary for the user to replace cells or batteries contained within
an enclosure, the relevant parameters to allow correct replacement shall be included in the instructions,
including either the manufacturer’s name and part number, or the electrochemical system, nominal voltage
and rated capacity. When replacement of the batteries or cells is intended to be done only when an
explosive atmosphere is not present, the instructions shall specify the procedure for battery or cell
replacement.

In accordance with 23.12, where it is necessary for the user to replace a battery pack, the instructions shall
include the relevant parameters to allow correct replacement per 29.14. When replacement of the battery
pack is intended to be done only when an explosive atmosphere is not present, the instructions shall
specify the procedure for battery pack replacement.
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30.3 Electric machines

In addition to the information required according to 30.1, the following additional information shall be
prepared for electric machines, as applicable:

* speed/torque curves for machines intended to be supplied by a converter;

 For motors in Type of Protection “e” that have been type tested with a converter, the rated motor current,
Weighted Voltage Total Harmonic Distortion (WTHD), or pulse frequency and DC-Link voltage of the
converter used for the type testing to allow the selection of a comparable converter.

NOTE This information is often presented in a table.

Table 19
Example of type-test converter parameters
Speed Minimum speed Base speed Maximum [speed
QGurrent l4 I, I3
Voltage U, U, U
Weightedl Voltage Total WTHD, WTHD, WTHID,
Harmonic Distortion

The weightdd voltage total harmonic distortion can be replaced by pulse frequency and the DC-link voltage.

» guidancq for the selection and installation of any necessary overload protection or overtemperature
protection pf the motor, including guidance for recomimended alarm and shutdown levels (inclyding voting
logic for myltiple sensor inputs), if applicable, for winding and bearing temperature detection. This may be
in addition [to protection provided by a converter;

* bearing Iybrication requirements for both commissioning and maintaining;
« the permitted axial and radial loading of the shaft;

« the thermial expansion of thesshaft and the housing under the rated conditions;

» any necgssary maintenance of the protection provided by the manufacturer against stray circulating
currents in[the bearings or shafts;

NOTE Annex H provides additional information on stray circulating currents and shaft voltages.

* any necessary protection of the bearings from vibration, including during transportation, storage, or
standby service;

* guidance on maintenance and replacement intervals for bearings based on the operating conditions.
30.4 Ventilating fans

In addition to the information required according to 30, the following additional information shall be
prepared for ventilating fans according to 17.2.5:

a) Minimum and maximum air flow rates (with respect to surface temperature and temperature ratings);

b) Back pressure if required (to operate the fan within the ratings);
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c) Any limitations with respect of the ingress of foreign particles (e.g. requirements for IP-protection, etc.,
for duct inlets according to 17.2.5.);

NOTE Fans intended for particularly adverse service conditions according to the notes of 6.1 e.g. fans for paint spray
booths, require the manufacturer and user to agree on suitable additional measures (e.g. the use of filters for the inlet) to
prevent deposits inside fan and ducts which can impair the explosion protection.

d) Any special earthing measures to be employed to avoid the build up of electrostatic charges.

30.5 Cable glands

See A.5 forfthe Tequirements for the additional information to be prepared for cable grands.
30.6ADV DR Addition of Clause 30.6 as follows:

30.6ADV.1 Electronic medium for required instructions

30.6ADV.1.1 The required instructional material may be provided-by electronic media under
thd following conditions:

a) Where all required instructional materials is provided by electronic media, there

shall be marking on the apparatus that containscthe international symbol ZB
(Reference No. 0434B of ISO 7000), along with-the document number, revisjion level
and location of the electronic documentation (e.g. URL, QRcode).

b) Where only some of the required instructional material is provided by electronic
media and some is printed:

1) there shall be marking.on the apparatus that contains the international

symbol A (Reference No. 0434B of ISO 7000), along with the document
number, revision level and location of the electronic documentation|(e.g.
URL, QRcode); and

2) the printed instructions provided with the apparatus shall clearly [identify
that additional information is available electronically, along with the
document number, revision level and location of this electronic
documentation (e.g. URL, QRcode).

EXCEPTION: For small electrical apparatus where some or all of the instructional material
is fo be-provided by electronic media, and where there is limited space for both the

int?rnational symbol A (Reference No. 0434B of ISO 7000) and the document number,
revision level and location of the electronic documentation (e.q. URL, QRcode):

a) the international symbol A (Reference No. 0434B of ISO 7000) shall be marked
on the apparatus; and

b) printed instructions shall be provided with the apparatus that, as a minimum,
indicates the document number, revision level and location of the electronic
documentation (e. g. URL, QRcode).

NOTE When electronic documentation is referenced either on the device or on the printed instructions, the
location given can be the specific location for the required instructions (e. g. direct link to the specific
instructions), or can be a more general location. (e.g. the URL for the overall manufacturer’s website). It is the
manufacturer’s responsibility to assure that the location of the required instructions is accessible by the user.
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30.

6ADV.1.2 Alternatively, the reference to the document number and revision level on the

marking can be excluded if the location of the electronic documentation marked on the

apparatus (e.g. URL, QRcode) involves an electronic search feature that makes the

required documentation available by entering specific information that is required to be

marked on the apparatus, such as any combination of model number, part number, serial

number, date code, or other unique identifier.

30.

6ADV.1.3 Where a QRcode is used to provide the required instructional material, and the

QRcode contains all required instructional material (as opposed to merely referencing a

URL that contains required instructional material), a document number and revision level

need not be indicated.

30

6ADV.1.4 Where some or all of the required instructional material is provided II)y

electronic media, the required instructional material shall be available in printed format

udon request of the user.

NQTE 1 Where required instructional material, especially drawings, is provided in.an electronic dpcumentation

format, consideration should be given by the manufacturer to its viewability and'print capability by the user.

NQTE 2 While electronic medium is permitted for required instructions as‘part of standards supported by the

NEC, CE Code and IECEx System, other constraints may apply in éertain market places (e.g. the European

Commission’s Standing Committee for the ATEX Directive has taken the view that at least the safety| related parts

of fhe instructions in respect of ATEX should be supplied in paper form).
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A1

Gene

Annex A
(normative)

Supplementary requirements for cable glands or cord connectors

ral

ADV.1 D2 Modification of Annex A title and A.1 to replace with the following:

For Group Il or Group lll, Cable glands or cord connectors, whether integral or separate, for

Types of Protection “e”, “d”, or “t”, shall comply with UL 2225.

NO]

[E 1 The ordinary location requirements for cable glands or cord connectors can be found

in UL 514B,

“Co

nduit, Tubing, and Cable Fittings.”

NOTE 2 The requirements for cable glands or cord connectors, Type of Protection “i”, can'be found in UL 514B,
“Canduit, Tubing, and Cable Fittings.”

For Group I, F this annex specifies the additional requirements for-the construction, testing
and marking of cable glands and may be further supplemented or modified by the
standards listed in Clause 1.

The requirements for cable glands also apply to cabledtransit devices.

Th
th

NO7

acc
spe|

DR
as

prd
A.3

non-metallic parts of a cable gland are non-metallic parts of enclosures upon which

Type of Protection depends. See Clause 7

[E 1 The minimum diameter of cable for which'the cable gland is suitable is specified by the

unt, the minimum dimensions of the cable-selected for use in the cable gland are equal to, or €
ified values.

marEufacturer. In accordance with IEC 60079-14, the user is expected to ensure that, taking tol

The requirements of Annex A-apply also to cable transit devices which may

cable gland
prances into
xceed, these

e certified

either Ex Equipment or-as'an Ex Component. The cable transit device mgy only be
ified as equipment (provided that the device includes a flange gasket and the
ufacturer’s instructions state that the device shall be mounted in such a way that the

ce
m
joimts between the«flange and the enclosure fulfils the required degree

f ingress

tection after mounting. The particular gasket shall be included as part of the tests of
4. Specific installation instructions or reference to a specific installation dociment Fhe

dey

H 134l

according-to item e) of 29.3 shall include and this specific condition of use

pndition-of
regarding

ingress protection (IP) after mounting;-shall-be-stated-on-thecertificate. Dependjng on the

for

of‘construction and the resilience of the gasket, the condition or instru

ions may

ne¢d torefer to the flatness or rigidity of the enclosure to which the gland is attached.

Metallic hose assemblies in accordance with ISO 10807 can be used to protect cables
against damage. They are permitted to be part of a cable gland where they do not
invalidate:

— the clamping of the cable gland;

- the sealing of the cable gland; and

— the fixing of the cable gland.

In all cases, the cable gland shall comply with the requirements of this standard without
the metallic hose assemblies.
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A.2 Constructional requirements
A.2.1 Cable sealing

The ingress protection between the cable and the cable gland shall be ensured by one or more of the
following means (see Figure A.1):

— an elastomeric sealing ring;

— a metallic or composite sealing ring;

— afilling cpmpound;
— other suifable means.

The cable sealing may be made of a single material or a combination of materials and shall be @ppropriate
to the shage of the cable concerned.

NOTE 1 In seecting the materials for sealing rings, attention is drawn to Note 2 of 6.1.

NOTE 2 The [lype of Protection of the enclosure may also depend on the internal construction of the cable.

6

——-4 —
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Components
1 sealing ring 4 cable
2 gland bod 5 filling compound
3 compression elenient 6 gasket (where required)

7 compound retaining element

Figure A.1

lllustration of the terms used for cable glands
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A.2.2 Filling compounds

Materials used as filling compounds shall comply with the requirements 0f7.1.2.4 for materials used for
cementing.

A.2.3 Clamping
A.2.3.1 General

Cable glands shall provide clamping of the cable in order to prevent pulling applied to it from being
transmitted to the connections. Such clamping can be provided by the cable sealing means (see A.2.1) or
by an integratclampimgdevice ttshattbe capabte of meeting the Tefevanttype testsim Clause A.3.

A.2.3.2 Group ll or lll cable glands

A.2.3.2DV D2 Deletion of A.2.3.2. It does not apply.

A.2.4 Ledd-in of cable

A.2.41 Sharp edges

Cable glands shall not have sharp edges capable of damaging the cable.
A.2.4.2 Ppint of entry

In the case|of flexible cables, the paint of entry shall include a rounded edge at an angle of at least 75°, the
radius R of|which is at least equal to one-quarter of the diameter of the maximum admissible dable in the
entry but which need not exceed 3 mm (see Figure A.2).
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