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UL Standard for Safety for Explosive Atmospheres — Part 7: Equipment Protection by Increased Safety
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Fifth Edition, Dated February 24, 2017
Summary of Topics
This revision of ANSI/UL 60079-7 dated June 3, 2021 is being issued to update the title page to

reflect the reaffirmation of its ANSI approval and to update the membership list. No changes in
requirements have been made.

Text that hlas been changed in any manner or impacted by UL's electronic publishing systenh is marked
with a vertical line in the margin.

The requirgments are substantially in accordance with Proposal(s) on this subject dated March (19, 2021.

All rights feserved. No part of this publication may be reproduced, stored.in a retrieval [system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without pripr permission of UL.

UL providgs this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited [to, the implied warranties of merchantability or fithessfor any purpose.

In no evept will UL be liable for any special, incidental,~consequential, indirect or similaf damages,
including lgss of profits, lost savings, loss of data, or any other damages arising out of the uge of or the
inability to|use this Standard, even if UL or an autherized UL representative has been adyised of the
possibility pf such damage. In no event shall UL's\liability for any damage ever exceed the piice paid for
this Standgrd, regardless of the form of the clain¥

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless ffom and against any loss, .expéense, liability, damage, claim, or judgment (including|reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard dn the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC Publication 60079-7: fifth edition Explosive atmospheres — Part 7:
Equipment protection by increased safety "e". IEC publication 60079-7 is copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Explosive atmospheres — Part 7: Equipment protection by increased safety
"e", UL 60079-7 Standard should be submitted to UL.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to note that it
remains the fesponsibility of the users of the Standard to judge its suitability for their particular purpose.
The following people served as members of STP 60079 and participated in the review ofthis standard:

NAME COMPANY

*B. Zimmermann, Chair R Stahl Inc.

*T. Adam FM Approvals LLC

R. Allen Honeywell Inc.

J. Anderson| Thermon Mfg.Co

D. Ankele ULLLC

P. Becker nVent

S. Blais Emerson/Appleton Group

K. Boegli KBB Consulting

R. Brownleg Pepperl + Fuchs Inc.

D. Burns Shell P&T — Innovation / R&D

*J. Chambefs UL LLC

R. Chalmerg Industrial Scientific Corp.

*C. Coache National Fire Protection Association

*M. Cole Hubbell Canada LP

M. Coppler LabTest Certification Inc

*R. Deadmgn ULLLC

*K. Dhillon LabTest Certification Inc

M. Dona Beach Energy

T. Dubaniewicz NIOSH

G. Edwards Det-Tronics

M. Egloff Montana Tech, University of Montana

M. Ehrmann R Stahl Inc

D. El Tawy Siemens Energy

*A. Engler Det Norske Veritas DNV

M. Fillip National Oilwell Varco

W. Fiske Intertek

Z.Fosse DEKRA Certification Inc

G. Gurinder Gurinder Garcha Consulting

D. Grady Talema Group

J. Hickle Caterpillar Inc.

R. Holub DuPont

E. Hong Solar Turbines Inc.

D. Jang National Research Council Canada
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-7,
atmospheres — Part 7: Equipment protection by increased safety "e" copyright 2015 are
indicated by notations (differences) and are presented within the body of the UL printed standard in bold
text with legislative mark-ups (strike-out and underline).

Explosive

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 - The
requireme
requireme

DC - Thes
particular g

DE - Thes|
DR —-Thes

Each natio
following W
text:

Addition

nd users of products.

e are National Differences from IEC requirements based on existing safety [practi
ts reflect national safety practices, where empirical substantiation (for, the IEC
t) is not available or the text has not been included in the IEC standard.

e are National Differences based on the component standards and will not be de
omponent standard is harmonized with the IEC component standard.

b are National Differences based on editorial comments ©r corrections.
e are National Differences based on the national regulatory requirements.

hal difference contains a description of what the-national difference entails. Typicall

annex. Addlition is not meant to include adding select words to the base IEC text.

Deletion /|
figure, or a

Modificati
replaceme
annex of th

Delete - A deletion entailssedomplete deletion of an entire numbered clause, subcl
hnex without any replacement text.

pn / Modify - A modification is an altering of the existing base IEC text such as t
ht or deletion of tertain words or the replacement of an entire clause, subclause, tab
e base IEC text.

aguirements,

ces. These
or national

eted until a

one of the

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

Add - An addition entails adding a.complete new numbered clause, subclause, table, figure, or

huse, table,

he addition,
e, figure, or
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 7: Equipment protection by increased safety "e"

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

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

2) The formdl decisions or agreements of IEC on technical matters express, as nearly as possible, an-nternational

opinion on thg

3) IEC Publi
sense. While
responsible fi

4) In order t

relevant subjects since each technical committee has representation from all interested IEC’National Co

ations have the form of recommendations for international use and are accepted Gy HEC 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(te“apply IEC Publications trans

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

correspondin

5) IEC itself
and, in somg
certification b

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

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

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

7) No liability
technical con
whatsoever,

reliance upon

8) Attention i
correct applid

9) Attention i

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.

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

5 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 &

al Standard IEC 60079-7 has been prepared by IEC Technical Committee 31: Eq
tmoespheres.

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
ption and the

ment services

independent

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

tnsable for the

phts. IEC shall

uipment for

This fifth edition cancels and replaces the fourth edition published in 2006, and constitutes a technical
revision.

The requirements for Type of Protection “nA” have been relocated from IEC 60079-15. To assist the user
of this document, the significant changes with respect to the previous edition are shown below in two
separate tables, one showing the changes from IEC 60079-7, Edition 4 (2006) for “e” to IEC 60079-7,
Edition 5 (2014) for “eb”; and the other showing the changes from IEC 60079-15, Edition 4 (2010) for “nA”
to IEC 60079-7, Edition 5 (2014) for “ec”.

The significance of the changes between IEC Standard, IEC 60079-7, Edition 5 (2014) (for “eb”) and IEC
60079-7, Edition 4 (2006) (for “e”) are as listed below:
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for “e” to “eb” Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Scope 1 X
Clarification of applicability
Notes added to address short circuits and short-term thermal
excursions
Clarification of resistance heating definitions 3.13 X
Addition of terminal insulation material tests 4.2.24 C1
Soldered Coprrectiorns C2
4.2
Silver-Solderled connections 4.2.33 X
Clarification ¢f “duplicated” contacts 4.2.3.4a) X
External plug and socket connections for field wiring 4.2.4 X
connection of batteries
Clarification ¢f conditions for the determination of maximum 4.8.1 X
surface temperature Table 3
Maximum teperatures for insulated windings Table 4 X
Degrees of protection provided by enclosures 4.10.1 X C3
Clarification ¢f applicability 5.21 X
Minimum air gap for motors 5.2.6 X
Devices for limiting winding temperature protection 5i2.812 X
5.2.8.3
Permanent mhagnet motors 5.29 X
6.2.4
9.3.4c)
Added Tunggten-Halogen lamp 5.3.2.2 X
5.3.2.3
5.3.24
Added spacipgs for < 10 W lamps 5.3.3 X
Permission gdded for re-lamping odtside of hazardous area 5.3.5.2.2 X
Added bayonrjet lamps 5.3.54.2 X
Added contaft requiremenis.for bayonet lamps 5.35.5 X
Renaming of| “Type” of cells and batteries 5.6.2 X
Clarification ¢f approaches for general purpose junctions 5.7 X
boxes 6.9
Annex E
Clarified temperature monitoring and control 5.8 X
Clarification of testing of battery powered luminaires 6.3.1 X
Clarification of impact tests 6.3.2.2 X
Added abnormal tests for discharge lamps 6.3.4.1 C4
Added T5 8W 6.3.4.3 X
Table 16
To maintain T4 temperature class, cathode power or ambient 6.3.4.3 C5
temperature reduced Table 16
Clarification of routine tests for terminal boxes 71 X
Marking of “e” replaced by “eb” 9.1 See “Information about the background of

Changes”
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for “e” to “eb” Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Ex Component enclosures 9.2 C6
Highlight essential documentation for rotating electrical 10 X
machines
Temperature tests Annex A X
The significance of the thanges between 1EC Standard;, TEC60079-7, Editon 5(2015)(for“ec”) and IEC
60079-15, Edition 4 (2010) (for “nA”) are as listed below:
for “nA” to “ec” Type
Explgnation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Scope 1 X
Clarification|of applicability
Notes addedl to address short circuits and short-term thermal
excursions
Clarification|of resistance heating definitions A3 X
Soldered Cgnnections 4225 Cc7
4.2.33
Silver-Solddred connections 4.2.3.3 X
Evaluation gf pluggable connections 4.2.3.5a) X
External plup and socket connections for field wiring 4.2.4 X
connection
Minimum segparation distances for encapsulated-or-solid 4.3 X
insulation replaced by requirements for solid‘iasulating 4.4
materials -
4.5
Table 2
Alternative geparation distancesfor-€quipment under 4.3 X
controlled efivironments
44
Annex H
Thermal stapility of solid/insulating materials 4.6 C8
Clarification|of conditions for the determination of maximum 4.8.1 X
surface temperature Table 3
Maximum temperatures for insulated windings Table 4 X
Clarification of applicability 5.2.1 X
Permanent magnet motors 5.2.9 X
6.2.4
9.3.4c)
Clarified applicability to handlights and caplights 5.3 X
Addition of permitted light sources 5.3.2 X
Annex J
Added spacings for < 10 W & 100-200 W lamps 5.34 X
Added LED as a light source 5.3.25 X
0
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for “nA” to “ec” Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Clarified internal sapcings for LED packages 0 X
Added spacings for < 10 V lamps 5.3.5.3.2 X
Clarification of temperature testing 5.3.7 X
Renaming of “Type” of cells and batteries 5.6.1 X
Clarification of approaches for general purpose junctions 5.7 X
boxes 6.8
Annex E
Clarified temperature monitoring and control 5.8 X
Clarification ¢f permitted fuses 5.9.1 X
Clarification ¢f testing of battery powered luminaires 6.3.1 X
Addition of epd-of-life tests 6.3.4.3.2 C9
Table 16
Dielectric tests based on industrial standards 71 X
Clarification ¢f routine tests for terminal boxes 71 X
Marking of “r]A” is replaced by “ec” 9.1 See “Information about the background of
Changes”
Ex Compongnt enclosures 9.2 Cc10
Highlight esgential documentation for rotating electrical 10 X
machines
Temperature|tests Annex A X
Alternative sg¢paration distances Annex H A1

NOTE The tegq
form an exhady

Explanations:

A) Definitigns

Minor and

editorial changes

hnical changes referred to include the significance of technical changes in the revised IEC Standard, b
stive list of all modifications from the previous version.

clarification
decrease of technical requirements
minor technical change

it they do not

editoriatcorrections

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

Extension

addition of technical options

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

Major technical changes addition of technical requirements
increase of technical requirements

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

NOTE These|changes represent current technological knowledge. However, these changes should not normally have an influence
on equipmen{ already placed on the market.

B) Information about the background of ‘Changes
Marking:

Former marking of “nA” has been replaced by marking “ec”. Ever’if the other technical|aspects on
the[product are unchanged and comply with the revised requirements, a change in the marking will
be required.

“

Former marking of “e” has been replaced by marking “eb” . Even if the other technical|aspects on
the|product are unchanged and comply with the revised requirements, a change in the marking will
be required.

A1

Theg text of Annex H for Alternative_separation distances for Level of Protection “ec’| equipment
under controlled environments has been reorganized and clarified from Clause 13 of |JEC 60079-
15,|Ed 4; to facilitate consijstent application of the requirements. The title has beer] revised to
remove “low power” as power is not relevant for insulation coordination in accordan¢e with IEC
60664-1. Although a clarification, it is recognized that some existing equipment may npt meet the
clatfified requirement;

C1

The terminalinsulating materials are now subjected to the same tests as rail-mounted terminals as
a fdilure of the material presents the same hazard.

C2

Although a clarification, it is recognized that some existing equipment will not meet the clarified
requirement. The requirements for soldered connections were revised to specify that mechanical
support of the connection was required in addition to the solder. It is not a requirement that the
connection function electrically in the absence of the solder.

C3

Ingress protection requirements for Group | increased from IP20 to IP23 for consistency with the
remainder of the document.
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C4
Added abnormal tests for discharge lamps.

C5
Based on further research, maintaining temperature class T4, under conditions of endof- life,
requires either the cathode power or the ambient temperature be reduced.

C6
Requirements for Ex Component “e” enclosures introduced based on those for Ex Comjponent “d”
enclosures. Even if the other technical aspects on the product are unchanged and comply with the
revised requirements, a change in the marking will be required.

c7
Althpugh a clarification, it is recognized that some existing equipment may not meet the clarified
reqdirement. The requirements for soldered connections were revised to specify that mechanical
support of the connection was required in addition to the solder. It is not a requiremgnt that the
connection function electrically in the absence of the solder:

Cc8
Requirements added for the use of solid insulating materials within the limits of their thermal
stabjlity.

C9
Basgd on further research, requiréments for T5 lamps added.

Cc10
Requirements for Ex(Component “e” enclosures introduced based on those for Ex Component “d”
enclosures. Even ifithe other technical aspects on the product are unchanged and comply with the
revised requirements, a change in the marking will be required.

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

FDIS Report on voting

31/1182/FDIS 31/1194/RVD

Full information on the voting for the approval of this standard can be found in the report on voting

indicated in

the above table.

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

A list of all parts of IEC 60079 series, under the general title Explosive atmospheres, can be found on the
IEC website.
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The committee has decided that the contents of this publication will remain unchanged until the stability
date indicated on the IEC web site under "http://webstore. iec. ch" in the data related to the specific
publication. At this date, the publication will be

* reconfirmed,

» withdrawn,

replaced by a revised edition, or

* amendeq

A bilingualfversion of this publication may be issued at a later date.



https://ulnorm.com/api/?name=UL 60079-7 2021.pdf

18

UL 60079-7

JUNE 3, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 60079-7 2021.pdf

JUNE 3, 2021 UL 60079-7 19

EXPLOSIVE ATMOSPHERES - Part 7: Equipment protection by
increased safety "e"

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

1DV.1.1 This partoef EC-60079 standard specifies the requirements for the design,
construction;testingandmarkingofetectricatequipmentandEx-Componentswijth type of

protection increased safety “e” intended for use in explosive gas atmospheres.

“ 0

Electrical gquipment and Ex Components of type of protection increased safety “e”are either:
a) Level of|Protection “eb” (EPL “Mb” or “Gb”); or
b) Level of|Protection “ec” (EPL “Gc”)

Level of Protection “eb” applies to equipment or Ex Components,‘including their connections, fonductors,
windings, lamps, and batteries; but not including semiconductors-or electrolytic capacitors.

NOTE 1 The |use of electronic components, such as semiconductors ok electrolytic capacitors, is excluded from Levgl of Protection
“eb” as expedted malfunctions could result in excessive temperature§‘or arcs and sparks if the internal separation distdnces were not
applied. Itis rot generally practical to maintain those separation distances and maintain the function of the electronic c¢mponent.

Level of Protection “ec” applies to equipment or‘Ex Components, including their connections, fonductors,
windings, lamps, and batteries; and also including semiconductors and electrolytic capacitors.

NOTE 2 The pise of electronic components, such as semiconductors or electrolytic capacitors, is permitted in Level of Protection “ec”
as these are|evaluated under both normal/Conditions and regular expected occurrences, and are not likely to result in excessive
temperatures| or arcs and sparks. As the ‘requirements for separation distances are not applied to the interna| construction,
commerciallylavailable electronic components are generally suitable if the external separation distances comply.

The requirgments of this stahdard apply to both Levels of Protection unless otherwise stated.

For Level gf Protection “eb”, this standard applies to electrical equipment where the rated voltage does not
exceed 11 kV r.m.sa.c. or d.c.

For Level af Protection “ec”_this standard applipc ta electrical pqnipmpnf where the rated \/nlm_';e does not
exceed 15kVr.m.s., a.c. ord.c.

NOTE 3 Short circuit currents flowing through increased safety connections of mains circuits are not considered to create a
significant risk of ignition of an explosive gas atmosphere due to movement of connections as a result of mechanical stresses created
by the short circuit current. Normal industrial standards require that the effects of short time high currents on the security of
connections be considered. The presence of the explosive gas atmosphere does not adversely affect the security of the connection.

NOTE 4 Any short term thermal excursions that occur as a result of electrical current excursions above normal rated currents, such
as those that occur during the starting of motors, are not considered to create a significant risk of ignition of an explosive gas
atmosphere due to the relatively short duration of the event and the convection that occurs during the event.

NOTE 5 High-voltage connections and associated wiring (above 1 kV) can be susceptible to increased partial discharge activity that
could be a source of ignition. Increased spacings to earthed surfaces or other connections and provision of suitable high-voltage
stress relief for the terminations are typically provided.
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1DV.2 DR Modification of Clause 1, eighth paragraph to replace with the following:

1DV.2.1 This standard supplements and modifies the general requirements of {EC-60079-0
UL 60079-0. Where a requirement of this standard conflicts with a requirement of IEC
60079-0 UL 60079-0, the requirement of this standard takes precedence.

1D

V.3 DR Addition of 1DV.3.1

Where references are made to other IEC 60079 standards, the referenced requirements

fou

nd in these standards apply as modified by any applicable U.S_National Differences.

2 Normative references

The followihg documents, in whole or in part, are normatively referenced in, this docume

indispensa

ht and are

le for its application. For dated references, only the edition.‘cited applies. For undated
references,|the latest edition of the referenced document (including any amendments) applies.

2DV DR Modification of Clause 2 references to replace with.the following:

ANSI C78.1, Fluorescent Lamps — Rapid Start,"\Types — Dimensional and

Electrical

Chhracteristics

ANISI C81.61, Electric Lamp Bases

ANISI C81.62, Lampholders for Bases

ANSI /NFPA 70, National Electrical. Code® (NEC®)

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

1EQ

60034-29, Rotating electrical machines — Part 29: Equivalent loading and superposition

tedhniques — indirect loading to determine temperature rise

IEG 60044-6; Instrument transformers — Part 6: Requirements for protectiy

tra

hsformers- for transient performance

IEQ . 60061-1, Lamp caps and holders together with gauges for the ¢

int

e current

ontrol of

erchangeability-and-safety—Part-t-tamp—caps

IEC 60061-2, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 2: Lampholders

IEC 60064, Tungsten filament lamps for domestic and similar general lighting purposes —
Performance requirements

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock
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IEC 60068-2-42, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for
contacts and connections

IE

C/IEEE 60079-30-1, Explosive atmospheres — Part 30-1: Electrical resistance trace

hdating — General and testing requirements

IE

C 60081, Double-Capped Fluorescent Lamps — Performance Specification

IE

IE

C 60085, Electrical insulation — Thermal evaluation and:designation

C 60112, Method for the determination of the proofland the comparative track

of|solid insulating materials

IE

Ageing procedures and evaluation of testresults

IE

C 60216-2, Electrical insulating \materials — Thermal endurance propertie

Datermination of thermal endurance properties of electrical insulating material,

of

test criteria

IEC-60228, Conductors-ofinsulated-cables

IE

IE

C 60238, Edison(screw lampholders

C 60317-3:2004, Specifications for particular types of winding wires — Part 3

enamelled-round copper wire, class 155

IE

C 60317-3:2004/AMD1:2010

ng indices

C 60216-1, Electrical insulating materials — Thermal endurance properties| — Part 1:

— Part 2:
— Choice

Polyester

IEC 60317-8, Specifications for particular types of winding wires — Part 8: Polyesterimide
enamelled round copper wire, class 180

IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or
polyesterimide overcoated with polyamide-imide enamelled round copper wire, class 200

IEC 60317-46, Specifications for particular types of winding wires — Part 46: Aromatic
polyimide enamelled round copper wire, class 240

IEC 60400, Lampholders for tubular fluorescent lamps and starterholders

IEC 60432-1, Incandescent lamps — Safety specifications — Part 1: Tungsten filament lamps
for domestic and similar general lighting purposes
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IEC 60432-2, Incandescent lamps — Safety specifications — Part 2: Tungsten halogen lamps
for domestic and similar general lighting purposes

IEC 60432-3, Incandescent lamps — Safety specifications — Part 3: Tungsten halogen lamps
(non-vehicle)

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60598-1, Luminaires — Part 1: General requirements and tests

IEC_60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:

Principles, requirements and tests

IEG 60947-7-4, XLow-voltage-switchgear-and-controlgear—Part 7-4:-Ancillary-equipment—
PCPB-terminal-blocksfor copperconductors

IEG 60998-2-4, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-4: Particular requirements for twist-on connecting devices

IEQ 61184, Bayonet lampholders

IEQ 61495, Double-capped fluorescent lamps — Safety specifications

IEC 61347-1, Lamp controlgear — Part 1: General and safety requirements

IEC 61347-2-3, Lamp control gear — Part 2-3: Particular requirements for a.c. and/or d.c.
supplied electronic control gear for fluorescent lamps

IEC 62035, Discharge lamps (excluding fluorescent lamps) — Safety specifications

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for
moulding and extrusion plastics
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ISO 178, Plastics — Determination of flexural properties

UL 486E Equipment Wiring Terminal for Use with Aluminum and/or Copper Cond.

uctors

UL 508 Industrial Control Equipment

UL 746A Polymeric Materials — Short Term Property Evaluations

UL 746B Polymeric Materials — Long Term Property Evaluations

Equipment

UL 844 Luminaires for Use in Hazardous (Classified) Locations

UL 1059 Terminal Blocks

UL 1598 Luminaires

UL 2238 Cable Assemblies and Fittings for Industrial Control and Signal Distribu

tion

UL 2237 Multi-Point Interconnection Power Cable/Assemblies for Industrial MacHh

inery

UL 8750 Light Emitting Diode (LED) Equipmentfor Use in Lighting Products

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

UL 60079-1 Explosive Atmospheres — Part 1: Equipment Protection by H

rlameproof

Enclosures "d”

UL 60079-11 Explosive Atmospheres — Part 11: Equipment Protection by Intrinsid

Safety "i"

UL 60079-15 Explosive  Atmospheres — Part 15: Construction, Test and Marking

of Type of

Prptection "n" Electrical Apparatus

UL 60947-1.Low Voltage Switchgear and Controlgear — Part 1: General Rules

UL 60947-7-1 Low Voltage Switchgear and Controlgear — Part 7-1: Ancillary Ed

uipment —

Te!rminal Blocks for Copper Conductors

UL 60947-7-2 Low Voltage Switchgear and Controlgear — Part 7-2: Ancillary Equipment —

Protective Conductors Terminal Blocks for Copper Conductors

UL 60947-7-4 Low Voltage Switchgear and Controlgear — Part 7-4: Ancillary Equipment —

PCB Terminal Blocks for Copper Conductors
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3 Terms and definitions

3DV

DR Modification of Clause 3 to replace with the following:

For the purposes of this decument standard, the terms and definitions given in IEC-60079-0

UL

60079-0, as well as the following apply.

NOTE For the definitions of any other terms, particularly those of a more general nature, please refer to IEC 60050-

426

3.1
celland b

3.1.1
sealed cell
cell which

specified by

Note 1 to entr
designed to of

Note 2 to entry

3.1.2
valve-regu
secondary

allows the ¢

Note 1 to entry

Note 2 to entry

3.1.3
vented cel
secondary

and evapor

Note 1 to entry

3.2

Jttery types

or other appropriate parts of IEC 60050, International Electrotechnical Vocabulary.

remains closed and does not release either gas or liquid when.'operated within
the manufacturer

y: A sealed cell is often equipped with a safety device to protect against a‘dangerously high internal pri
erate during its life in its original sealed state.

: A sealed cell was formerly known as a Type 1 cell in IEC 6007915,

Jated cell or battery
cell or battery which is closed under normal conditions but which has an arranger
scape of gas if the internal pressure exceeds a predetermined value

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

: A valve-regulated cell or battery was formerly known as a Type 2 cell in IEC 60079-15.

or battery
Cell or battery having a cover provided with an opening through which products of
ation are allowed to escape freely from the cell or battery to the atmosphere

: A vented cell or battery was formerly known as a Type 3 cell in IEC 60079-15.

the limits

Essure and is

nent which

blectrolysis

duty type (

otor)

continuous, short-time or periodic duty, comprising one or more loads remaining constant for the duration
specified, or a non-periodic duty in which generally load and speed vary within the permissible operating

range

Note 1 to entry: These include duty types S1 to S10, as defined in IEC 60034-1.

3.3
ferrule

metal tube crimped over stranded wire to secure it within a terminal usually with electrical insulation
protecting any exposed portion of the wire not completely inside the terminal post
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3.4

fuse

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

3.5

increased safety ”e”

type of protection applied to electrical equipment or Ex Components in which additional measures are
applied so as to give increased security against the possibility of excessive temperatures and against the
occurrence of arcs and sparks

3.6
initial starting current
Ia
highest r.n}.s. value of current drawn by an a.c. motor when at rest or by an a.c._magnet with its armature
clamped in the position of maximum air gap when supplied at rated voltage andrated frequency

Note 1 to enty: Transient phenomena are ignored.

3.7
Light Emifting Diode
LED
solid state device embodying a p-n junction, emitting optical\radiation when excited by an electrjic current

3.8
LED moddle
light source having no cap, incorporating one orimore LED package (s) on a printed circuit|board, and
possibly including one or more of the following:-electrical, optical, mechanical, and thermal cpomponents,
interfaces,|and controlgear

3.9

LED package
single elerftrical component encapsulating principally one or more LEDs, possibly with optical elements
and thermal, mechanical, and-electrical interfaces

Note 1 to entry: The compaonent-does not include the control unit of the controlgear, does not include a cap, and is pot connected
directly to the|supply voltage.

Note 2 to entry: An EED package is a discrete component and part of the LED module or LED lamp.

3.10
normal service

< machines > continuous operation at the nameplate rating (or set of ratings) generally including starting
conditions

Note 1 to entry: Normal service for Level of Protection “ec” motors of duty types S1 or S2 does not include starting.

3.1
rated dynamic current

Idyn
peak value of the current, the dynamic effect of which the electrical equipment can sustain without damage
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3.12

rated short-time thermal current

Ith

r.m.s. value of the current required to heat up the conductor within 1 s from the temperature reached in
rated service at the maximum ambient temperature to a temperature not exceeding the limiting
temperature

3.13

resistance-

3.13.1

heating applications

resistance
utilization g
trace heatirj

31

Not
IEE|

3.13.2

resistance
part of a re
conductors

Note 1 to entry

31

Not

theating

f electric resistance-heating devices, units and any associated controls (other tha
g systems)

3.1DV DR Modification of Clause 3.13.1, Note 1 to replace with the\fellowing:

to entry: Electric trace heating systems are addressed by IEC/IEEE 60079-30-1 or IEC/IEEE 6

n electrical

0079-30-1 or

15.

theating device
sistance heating unit consisting of one or more héating resistors, typically composed
or an electrically conductive material suitably insulated and protected

: An example of a resistance heating device covered by this standard is an anti-condensation heater.

3.2DV DR Modification of Clause 3:13.2, to Add Note 2 as follows:

b 2 to entry: Where references are made to a "resistance heating device", the reference is intendd

of metallic

td to be read

as'

resistance heating equipment:* {6 align with the NEC® definitions of device and equipment.

3.13.3

resistance
equipment
safety devig

Note 1 to entr]
have Type of K

theating unit
consisting oftan assembly of one or more resistance heating devices associate
es necessary to ensure that the limiting temperature is not exceeded

y: It.is hot intended that the safety devices necessary to ensure that the limiting temperature is not exc|

“

rotection “e” or any type of protection when they are located outside the hazardous area.

d with any

peded should

3.134
workpiece

object to which a resistance-heating device or resistance-heating unit is applied

3.13.5

temperature self-limiting characteristic
characteristic whereby the thermal output of a resistance-heating device at its rated voltage decreases as
the temperature of its surroundings increases until the device reaches a temperature at which its thermal
output is reduced to a value at which there is no further rise in temperature

Note 1 to entry: The temperature of the surface of the element is then effectively that of its surroundings.
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3.13.6

stabilized design

design where the temperature of the resistance-heating device or resistance-heating unit will, by design
and use, stabilize below the limiting temperature, under the most unfavourable conditions, without the
need for a safety device to limit the temperature

3.14
short-circuit current

ISC
maximum r.m.s. value of the short-circuit current to which the equipment may be subjected in service

Note 1 to entiy: This maximum value is recorded in the documentation prepared according to IEC 60079-0.

3.15
solid insu|ation
electrical insulation material, which is extruded or moulded, but not poured

Note 1 to entfy: Insulators fabricated from two or more pieces of electrical insulating material, which are solidly bondefl together can
be considerefl 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 eonsolidating and insulating|the winding is
considered tg result in solid insulation, irrespective of how the varnish is applied.

3.16
starting cdirrent ratio
1/ly
ratio betwdgen initial starting current /, and rated current I

3.17
stator winding
stationary winding in an electric machine, either for rotary or linear motion

3.18
time
te

time, in se¢onds, taken for an.ae. rotor or stator winding, when carrying the initial starting current /5, to be
heated up|to the limiting témperature from the temperature reached in rated service at th¢ maximum
ambient temperature (see\Eigure A.1)

3.19
trace heatpr
device dedigned- for the purpose of producing heat on the principle of electrical resistance and typically
composedlof-one or more metallic conductors or an electrically conductive material suitably electrically
insulated and protected

3.19DV DR Modification of Clause 3.19, Note 1 to replace with the following:

Note 1 to entry: For additional information on trace heaters, see IEC/IEEE 60079-30-1.

3.20

terminal

point of interconnection of an electric circuit element, a circuit, or a network with other electric circuit
elements, electric circuits or networks
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3.21

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

Note 1 to entry: TC31 has initiated a project to consider the development of an IEC standard based on EN 50495 which would
provide requirements for these safety devices.

3.22

transportable
capable of being moved from one location to another, generally by using vehicles

4 Constr]lctional requirements

41

4.2 Electrical connections

421 General

Level|of Protection

4.1

fo

- Llevel of Protection “eb” (EPL “Mb” or “Gb”); or

— Level of Protection “ec” (EPL “Gc¢”).

Th
eq

Eq

Elictrical equipment with Type of Protection increased safety “e” shall be ¢
I

DV DR Modification of Clause 4.1 to replace with the following:

owing:

t requirements of this clause apply, unless otherwise stated in Clause 5, to al
ipment and Ex Components with Type of Protection “e”.

hipment evaluated as Level of Protection “ec” may include manually operated

ne of the

electrical

arcing or

sparking components located within an enclosure that have been considered

to be not

acgessible in normal operation‘without the use of a tool (see fastener general re

uirements

of

UL 60079-0. The function' of these components and their location in an eng

tlosure as

no

ted above shall be -specifically identified in the schedule documents pr

epared in

acg¢ordance with the documentation requirements of UL 60079-0.

Electrical connections intended o be terminated internal to the equipment enclosures are subdivided into
those for field-wiring, 4.2.2, and for factory wiring, 4.2.3, and into permanent types and
reconnectable/rewireable types for convenience in detailing the appropriate requirements.

External earthing and equipotential bonding connections shall comply with the requirements for field wiring
connections, 4.2.2.

4.2.1DV.1 DR Modification of Clause 4.2.1, third paragraph to replace with the following:

4.2.1DV.1.1 Each type shall, as applicable:

a) be constructed in such a way that the conductors cannot slip out from their intended
location during tightening of a screw or after insertion;
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b) provide a means to avoid loosening of the connection in service;

c) be such that contact is assured without damage to the conductors such that would
impair the ability of the conductors to fulfil their function, even if multi-stranded
conductors are used in connections intended for direct clamping of a single conductor;

d) provide a positive compression force to assure contact pressure in service;

e) be constructed in such a way that the contact they assure is not appreciably impaired by
temperature changes occurring in normal service;

f) except-as-permitted-by the-earth-continuity testo C-60079-0,-provide contagt pressure
that does not depend on the structural integrity of insulating materials;

g)|not be specified to accommodate more than one individual conductor in 3 clamping
paint unless specifically designed and assessed for doing so;

h)|if intended for stranded conductors, employ a means to protect the conductors and
distribute the contact pressure evenly. The method of applying contact pressure shall be
capable, on installation, of reliably forming the stranded ‘conductor into an effectively solid
shiape that does not subsequently change in service Alternatively, the method of applying
the contact pressure should be such that it is desighed to accommodate any settlement of
the strands in service;

i) for screw connections, have a torque value specified by the manufacturer;

j) for screwless connections intended-for-class-5-and/or-class-6-fine-stranded-gonductors
d ording-to 640 3---‘ aaed oRauY O Aa be-equipped ith-aferrule-orthe
etmination shall have a method to open the clamping mechanism so that neither the
conductors are-net nor the clamping mechanisms is damaged during the installgtion of the
conductor.

NQTE 1 The use of aluminium wire can cause difficulties by compromising critical creepage and clearance
distances when anti-oxidantumaterials are applied. The connection of aluminium wire to terminals is typically by
the use of suitable bi-metallic connection devices providing a copper connection to the terminal.

NQTE 2 Special.precautions against vibration and mechanical shock are often applied to redude the risk of
logsening.

NQTE 3 Electrolytic corrosion where ferrous materials are used can occur. Guidance on limitation of corrosion
baged'on/the limitation of electrochemical potential between dissimilar metals can be found in IEC TI’I( 60943.

NOTE 4 The limiting temperature of the insulation of terminal blocks and accessories will usually be based on the
limiting temperature of the insulation in accordance with item a) of 4.8.2 but the limiting temperature allocated to
the terminal when used in equipment will also depend on the maximum cable insulation temperature rating of the
cable which is to be connected.
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4.2.2 Field wiring connections
4.2.21 General
4.2.2.1DV DR Modification to Clause 4.2.2.1 to replace with the following:

Terminals for field wiring shall be dimensioned to allow the effective connection of
conductors of cross-section equal to at least that required for the rated current of the
electrical equipment.

in service
are reasonably accessible.

number, size, and type of conductors that can be safely connected shall'be specified in
theg documentation prepared in accordance with IEC-60079-0 UL 60079-0.

NOTE 1 The "type of conductor' includes features such as conductor material and-stranding.

NOTE 2 Some types of cables, such as those used to conform to EMC requirements, include multjple earthing
conductors. Facilities might be required for the termination of more earthing conductors than would normally be
exppcted. In these cases, it is important that the user and the manufacturer coordinate the terminatiop facilities to
be grovided.

NOTE 3 UL 1059 and UL 486E require terminals to be identified with the permitted wire sizes in AWG oy kcmil.

4.2.2.2 Connections made using terminals confoerming to IEC-60947-7-1, 1EC 60947-7-2{lEC
60947-7-41EC60999-1,-or1EC-60999-2 UL 60947-7-1, UL 60947-7-2, UL 1059, or UL 486E

4.212.2DV DR Modification of Clause 4.2.2.2 to replace with the following:

Su¢h terminals are intended for the connection of copper conductors with the insulation
locally removed and without the addition of intermediate parts other than those replicating
the form of a bare conductor, such as a ferrule.

Tesrltminals in Level)of Protection “eb” shall be subject to the terminal insulation material
tests of 6.10.

Terminals:with a rated voltage greater than 1 500 V shall be subjected to the applicable
eximination and tests of UL 1059 and UL 486E.

Terminals shall be capable of being fixed in their mountings.

For terminals in Level of Protection “eb”, the temperature rise of the conductor bar shall
not exceed 40 K at a test current of 110 % of rated current according to the method of the
temperature-rise test of IEC-60947-7-1 UL 60947-7-1 or UL 486E.

NOTE 1 This test relates to the absolute maximum current rating of the terminal when tested without any
enclosure. For practical purposes, when terminals are used in multiples within enclosures, it will be necessary to
establish reduced current ratings according to the particular circumstances. See 5.8, 6.8 and Annex E.

Terminals for connecting conductors of rated cross-section not exceeding 35 mm? (2 AWG)
shall also be suitable for the effective connection of conductors at least two ISO wire sizes
smaller, in accordance with Annex F, if not otherwise specified in the certificate.
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NOTE 2 Subclause 4.2.2.2 is primarily intended to give requirements for terminals as Ex Components.

NOTE 3 The temperature rise limit in UL 1059 is more restrictive and is limited to a risk of 30 K at 100 % of rated

current.

4.2.2.3 Integral field wiring connection facilities

Integral field wiring connection facilities shall meet the requirements of 4.2.2.2, as applicable.

NOTE 1 The connection facilities for equipment or Ex Components employlng other types of protection, such as flameproof

enclosure “d”

NOTE 2 The
application off

4224 C

Such conn

Terminals

Terminals i

4.2

A
pr

U

to

ac
th

NO

rpermitistattatiomrusinmgereasedsafety-‘eas theconmectiomrmethod:

10 K rise referred to in 4.2.2.2 is only for the Ex Component evaluation of terminals and is not determing
the terminal, where a rise of more than 40 K may be observed.

onnections designed to be used with cable lugs and similar devices
ctions shall be fixed in their mountings.

shall meet the requirements of 4.2.2.1.

.2.4DV DR Modification of Clause 4.2.2.4, fourth paragraph to replace with the

means of securing the cable or conductors to prevent rotation or moveme
bvided to avoid either loosening or compromising creepage and clearance. Al

e listed on the certificate shall’detail the provisions for securing the cable or

ordance with IEC-60079-0 UL 60079-0, this marking may appear on either the
interior of the connection compartment.

TE Conductors\of greater than 35 mm? can provide sufficient rigidity to avoid compromising

cleprance.

4225 C

onnections using permanent arrangements

h Level of Protection “eb” shall be subject to the termiinal insulation material tests of §.

d in the actual

"z
RN
o

following:

ht shall be
ernatively,

the certificate-numbershall-include:the-“X”suffix apparatus shall be marked in dccordance
w§h the marking requirements_of IEC-60079-0 UL 60079-0 and the Specific Co

nditions of
onductors

avoid compromising creepage and clearance, and the provisions to avoid lopsening of
thE connections. If the option to use marking instead-of the “X”suffix is er

hployed in
exterior or

treepage and

These connections are typically individual conductors (flying leads) that are intended to be terminated

during installation using appropriate connection methods, see 4.2.1.

Either a means of fixing the

completed connections to a suitable location is to be provided or the completed connections are to be
provided with means of reliably insulating them to the requirements of this standard.

If the method of connection is by soldering, a method of providing mechanical support of the completed
connection, in addition to the solder, shall be provided. The mechanical support of the connection shall not
be permitted to rely solely on the solder.

NOTE The intent of the mechanical support is to avoid mechanical stresses being transferred to the electrical connection.
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4.2.3 Factory connections

4.2.3.1 General

Factory connections shall be either fixed in a specific location or be provided with means of meeting the
creepage and clearance requirements of this standard.

Any of the connection methods suitable for use as field wiring connections may be used for a factory
connection, except in this case, the terminal insulation material tests of 6.10 need not be conducted for
either Level of Protection “eb” or “ec”.

NOTE The requirements for the thermal stability of the insulating material are given in 4.6.

4.2.3.2 Twist-on connectors for Level of Protection “ec”

In additions
meeting th
Protection

H to the connection methods suitable for field wiring connections, twist-on connecti
e requirements of IEC 60998-2-4 may also be used for factory..connections i

-
”

ecC .

4.2.3.3 Permanent connections

Permanent
a) crimping
b) brazing;
c) welding;
d) soldering

e) In Level
through-ho

NOTE The prqg

4.2
as

connections shall only be made by:

, with mechanical support of the completed connection, in addition to the solder, pro

of Protection “ec”, printed circuit board mounted components, including surface-
e mount components;without additional mechanical support

cess commonly referfied to as 'silver soldering' is considered 'brazing'.

3.3DV DR Modification of Clause 4.2.3.3 to add the following paragraph after t|
follows:

Te

4.2.3.4

4.2.

Pluggable connections for Level of Protection “eb”

3.4DV DR Modification of Clause 4.2.3.4 to replace with the following:

ng devices
n Level of

ided; or

mount and

he NOTE

applicable

These connections are designed to be readily connected or disconnected during assembly,

ma

intenance, or repair.

NOTE 1 These connections are not intended to be connected or disconnected when an explosive atmosphere is
present.
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NOTE2 Typical examples are plug-in components, and card edge connectors.

Pluggable connections in Level of Protection “eb” shall provide the following:

a) each connection shall employ at least two areas of contact where the loss of one area of

co

ntact does not compromise the effectiveness of the other;

b) if the factory connection can remain energized when separated, it shall be provided with
an interlock to prevent separation when energized or shall be marked in accordance with

ite

m a) of Table 19. For small items, adjacent marking can be provided; and

c)

NO

Connection secureness of either

* each connection or group of connections shall be provided, with a r

separation of at least 30 N with the force applied gradually\ near the ce
component. Where a group of individual connections is mechanically lin
separable component weighs more than 0,25 kg or carries'more than 10 ¢
special consideration shall be given to the security of the connection; or

NOTE 3 2 It is the intent that the effectiveness of the mechanical retention for Level
“eb” be evaluated by test due to the increased risk of ignition due to separation ¢
equipment of EPL Gb.

« for a connecting component relying on friction to remain in place and
in any way outside of the connection points, the separating force in Ne
be greater than 200 times the weight.(in kg) of the component, with the fo
gradually near the centre of the component. In this case, a mechanicd
device is not required.

TE 3 If an interlock is provided, UL'60079-0 requires that the type of protections selected b

retaining device, which, excluding internal friction, provides\a forc‘}I

hechanical

resisting
tre of the
ed and the
pnductors,

of Protection
f contacts in

nxt attached

tons shall
'ce applied
| retaining

b suitable for

ap

plication in the explosive gas atmosphere.

4235 P

These con
or repair.

-
4

4.
fo

uggable connections for Level of Protection “ec”

nections are designed to be readily connected or disconnected during assembly, m

.3.5DV-DE Modification of Clause 4.2.3.5, first paragraph NOTES to replace wit
lowing:

Bintenance,

h the

NOTE 4 These connections are not intended to be connected or disconnected when an explosive atmosphere is
present.

NOTE2 Typical examples are connectors, plug-in components, and card edge connectors.

Sockets of pluggable connection for Level of Protection “ec”, which in normal operation do not have a plug
inserted and which are intended to be used only for maintenance and repairing, are evaluated without the
mating part inserted.

Pluggable connections in Level of Protection “ec” shall provide connection secureness using either of the

following:
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a) Each connection or group of connections shall be provided with a mechanical retaining device,
excluding internal friction, or shall provide a force resisting separation of at least 15 N with the separating
force applied gradually near the centre of the component. Where a group of individual connections is
mechanically linked and the separable component weighs more than 0,25 kg or carries more than 10
conductors, special consideration shall be given to the security of the connection.

A means to evaluate the effectiveness of the mechanical retention is by the 15 N test described
herein.

b) For a connecting component relying on friction to remain in place and not attached in any way outside of
the connection points, the separating force in Newtons shall be greater than 100 times the weight (in kg) of
the compopent, with the force applied gradually near the centre of the component. In,this case, a
mechanical retaining device is not required.

4.2.3.6 Pluggable terminal bridging connections

These conpections are intended to be made one-time only and not connected or disconneg¢ted during
maintenandge or repair. For Level of Protection “eb”, a terminal bridging connector shall have a|separating
force in Nevtons that is greater than 200 times the weight (in kg) of the.terminal bridging conpector. The
force shall be applied gradually near the centre of the terminal bridging.coennector.

For Level of Protection “ec”, a terminal bridging connector shall have a separating force in Newfons that is
greater thap 100 times the weight (in kg) of the terminal bridging connector. The force shall |be applied
gradually near the centre of the terminal bridging connector.

4.2.4 External plug and socket connections for field'wiring connection

Plug and s¢cket connections, where the flange plug or socket forms part of the wall of the enclosure, and
the mating|plug or socket is intended to be-inserted externally, shall comply with the supplementary
requirementts of this sub-clause. The connections of the mating portion, if provided un-term|nated, are
considered|field wiring.

Plugs and gockets for field wiring connections either:

» Between jpne piece of electrical equipment and another piece of electrical equipment (by means of a
cable asseinbly involving.pfugs & sockets on both ends or a plug & socket on one end and un4terminated
cable on th¢ other), or

» Between |the fixed installation and a piece of electrical equipment (by means of a cablg assembly
involving a pocket on the equipment end and un-terminated cable on the fixed installation end),

shall comply with item a), b) or c) as follows:

a) they shall be interlocked mechanically or electrically, or otherwise designed so that they cannot be
separated when the contacts are energized and the contacts cannot be energized when plug and socket
are separated;

4.2.4DV.1 DR Modification of Clause 4.2.4, item b) of the second paragraph to replace with
the following

b) the equipment marked with the CONNECT / DISCONNECT marking as required by item a)
of 9.4, and for Level of Protection “ec”, fixed-together shall be a threaded interconnection
or shall be capable of being released or removed only with the aid of a tool such as a key,
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screwdriver, or wrench; for Level of Protection “eb”, fixed together by means of special
fasteners.

c) Where they cannot be de-energized before connection or disconnection according to b) above because
they are connected to a battery, the marking shall state the separation warning required by item j) of 9.4.

4.2.4ADV.2 DC Addition of Clauses 4.2.4ADV.2 after the second paragraph of Clause 4.2.4
as follows:

The plugs and sockets referenced above shall be capable of being connected to one of the

wiring methods as permitted by NFPA 70, NEC®, for the hazardous location_ in accordance
with any application restrictions, including issues such as the routing, support and length
and wiring method.

NQTE See the following references for additional details on some permitted wiring methods:

a) Extra-hard usage cord — Section 501.140 of the NEC.

b) Instrumentation tray cable (Type ITC) — Section 501.10(B) and §01.105(B)(6) of the NEC.

c) Power-limited tray cable (Type PLTC) — Article 725 of the NEC.

d) Tray Cable (Type TC) installed per Article 336 of the-NEC.

4.2.4ADV.3 DC Addition of Clause 4.2.4ADV.3 as follows:

Cable assemblies and the associated,separate plugs and sockets shall be in accordance
with UL 2238 or UL 2237.

4.2.4ADV.4 DC Addition of Clause 4.2.4ADV.4 as follows:

Alternatively, cable‘assemblies and the associated separate plugs and sockets may be
used that comply ‘with other relevant standards provided these other standards include
requirements thataddress the following:

« Tlhe voltage and current rating of the cable assemblies and the associated separate plugs
and sockets.

» For field wiring applications, the suitability of the cable assemblies and the associated
separate plugs and sockets for field installation.

* Use of the cable assemblies and the associated separate plugs and sockets with one or
more of the permitted wiring methods in this section.

NOTE Connectors evaluated to UL 1977 are not suitable for field wiring applications.

Provision shall be made for the fixed part of a plug and socket connector to maintain the degree of
protection of the enclosure on which it is mounted, even when the movable part has been removed. If the
degree of protection is effectively reduced by accumulation of dust or water, provision shall also be made
for maintaining an appropriate degree of ingress protection for the plug and/or socket.
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4.2.4ADV.5 DC Addition of Clause 4.2.4ADV.5 after the third paragraph of 4.2.4 as follows:

Where a product has multiple enclosures, factory wired connections between enclosures

may use any of the wiring methods identified above, including any application restrictions,

along with strain relief provisions in accordance with the relevant industrial requirements.

4.3 Clearances

Clearances between bare conductive parts at different potentials shall be as given in Table 2 with a

minimum v
Protection
shall be pe

Spacings a
clearance (

NOTE 1 The
ferrule usage,

NOTE 2 A wifing terminal supplied with the conductor clamping arrangement fully apgh can present the worst case

“ ”

ec”. Alternatively, for Level of Protection “ec”, clearances for other than field wiring ¢
mitted to conform to the values given in Annex H.

wiring terminals shall be evaluated with and without the conductor to determine th
nder worst case conditions. Conductor arrangement shall be as specified’by the ma

conductor arrangement by the manufacturer includes conductor sizes, conduetor stripping dimensio
maximum screw torque, etc.

or Level of
pnnections

B minimum
hufacturer.

hs, conductor

condition for

spacings.

Clearanceg shall be determined as a function of the working.wvoltage. Where the equipment is iptended for
more than ¢ne rated voltage or for a range of rated voltages; the value of working voltage to bej used shall
be based of the highest value of rated voltage. In determining the clearances, examples 1 to 11| (inclusive)
in Figure 1 [llustrate the features to be taken into acceunt and the appropriate clearances.

Unless oth¢rwise required in this standard, the enhanced clearance distances for equipment jof Level of
Protection [‘ec” only apply to mains circuits and between isolated circuits. The enhanced| clearance
distances dp not apply to printed wiring board mounted components.

4.3

TE:

IADV.1 DC Addition of the following Clause 4.3ADV.1 after the fourth paragraphi:

— The term\"mains circuits is intended to apply to primary circuits directly connected acrosg the premise

supply’(sometime referred to as "across-the-line circuits").

—=.The"term "isolated circuits"” is intended to apply between a mains (primary) circuit an

d earth and

between a mains (primary) circuit and any secondary circuit that is isolated from it (su

ch as by an

isolating transformer or opto-coupler).

— The term "PWB mounted components" is intended to apply to both the body of the component and to

the solder points.

Therefore, the enhanced clearance distances in Table 2 for level of protection "ec" are only applied to the

following circuits:

—_across the portion of the mains (primary) circuit that is directly connected across the premises supply

line;

— between any portion of the mains (primary) circuit and ground; and

— between any portion of the mains circuit and any secondary circuit that is isolated from it (such as by

an isolating transformer or opto-coupler).
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4.4 Creepage distances

441 The required values of creepage distance are dependent on the working voltage, the resistance to

tracking of

the electrical insulating material and its surface profile.

Spacings at wiring terminals shall be evaluated with and without the conductor to determine the minimum

creepage.

4.4.1DV.1 DC Modification of Clause 4.4.1, third paragraph to replace with the following:

Ta|
trg
in
b

gr

The group
grooves in
1100V sh
group Il.

4.4

NO

Transient ¢
temporary
frequency

Unless oth
Protection
distances g

NOTE 2 See

4.4

NO

cking index (CTI) determined in accordance with IEC 60112 or UL 746A.

subjected to the determination of the CTI. They are conventionally classified
bup I.

ng given in Table 1 is applied to insulating parts without ribs of_grooves. If there
accordance with 4.4.3, the minimum permissible creepage distances for working vo
bll be based on the next highest material group, for example material group | instead

|.1DV.2 DC Modification of Clause 4.4.1, NOTE 1o replace with the following:

TE 1 The material groups are identical with those given-in IEC 60664-1 or UL 840.

vervoltages are to be ignored as they-do not normally influence tracking phenomen
and functional overvoltages may have to be considered, depending upon the d
pf occurrence.

erwise required in this standard, the enhanced creepage distances for equipment
“ec” only apply tomains circuits and between isolated circuits. The enhance
o not apply to pripted wiring board mounted components.

EC 60664-1 foradditional information.

1.1ADV/1 DC Addition of the following Clause 4.4.1ADV.1 after NOTE 2:

TE 3;

mparative
Inorganic

ulating materials, for example glass and ceramics, do not track and need/nat therefore

in material

are ribs or
tages up to
of material

h. However,
Uration and

of Level of
i creepage

— The term "mains circuits is intended to apply to primary circuits directly connected across the premise

supply (sometime referred to as "across-the-line circuits").

— The term "isolated circuits" is intended to apply between a mains (primary) circuit and earth and

between a mains (primary) circuit and any secondary circuit that is isolated from it (such as by an

isolating transformer or opto-coupler).

— The term "PWB mounted components” is intended to apply to both the body of the component and to

the solder points.

Therefore, the enhanced clearance distances in Table 2 for level of protection "ec" are only applied to the

following circuits:

— across the portion of the mains (primary) circuit that is directly connected across the pre

mises supply

line;
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— between any portion of the mains (primary) circuit and ground; and

— between any portion of the mains circuit and any secondary circuit that is isolated from it (such as by

an isolating transformer or opto-coupler).

Table 1
Tracking resistance of insulating materials

Material group Comparative tracking index (CTI)

| 600 < CTI

Il 400 < CTI <600

Illa 175 < CTI <400

Ilb 100 =< CTI <175

442 Cre
2, with a m

bpage distances between bare conductive parts at different potentials-shall be as giv
inimum value for field wiring connections of 3 mm for Level of Protéction “eb” or

Level of Protection “ec”’, and shall be determined as a function of the rated voltage specit

manufactur
than field wj

443 Ind
the approp
1,5 mm for

The effects

a) For Leve

— ril
stre

clea

b) For Leve

— rild
stre

er of the equipment. Alternatively, for Level of Protection “e¢’; creepage distance
ring connections shall be permitted to conform to the valugs.given in Annex H.

btermining the creepage distance, Figure 1 illustrates.the features to be taken into a
iate creepage distance. The value of dimension\X"is 2,5 mm for Level of Protectid
| evel of Protection “ec”.

of ribs and grooves may be taken into account provided that:

| of Protection “eb”:

ngth of the material with a minimum value of 1,0 mm;

poves on the surface are at least 2,5 mm deep and at least 2,5 mm wide. If the
rance is less than 3:mm, the minimum groove width may be reduced to 1,5 mm.

| of Protection.“ec”:

ngth efthe material with a minimum value of 0,4 mm;

en in Table
1,5 mm for
ied by the
s for other

ccount and
n “eb” and

s on the surface are at least 2,5 mm high and of a thickness appropriate to the mechanical

associated

s on the surface are at least 1,5 mm high and of a thickness appropriate to the mechanical

oves on the surface are at least 1.5 mm deep and at least 1.5 mm wide

Projections above or depressions below the surface are considered as being either ribs or grooves,
irrespective of their geometric form.

Constructio

ns using cement (see IEC 60079-0) are considered to be solid parts.

NOTE The examples in Figure 1 are identical with those given in IEC 60664-1.
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Table 2
Minimum Creepage distances, clearances and separations
Voltage Minimum clearances and
(see aand b) Minimum creepage distance separations
mm mm
Ui ms. a.c.ord.c. Material group Clearance Distance
v | I llla llb c::fi':;d
“eb” “ec” “eb” “ec” “eb” ec” “eb” “ec” “eb” “ec” “ec”
<10 (see c) 1,6 1 1,6 1 1,6 1 - 1 1,6 04 0,3
<12,5 6 05 +6 05 6 05 = 505 6 (opa3 0,3
<16 1,6 1,1 1,6 1,1 1,6 1,1 - 1,1 1,6 08 0,3
<20 1,6 1,2 1,6 1,2 1,6 1,2 - 1,2 1,6 0,8 0,3
<25 1,7 1,25 1,7 1,25 1,7 1,25 - 1,25 1,7 0,8 0,3
<32 1,8 1,3 1,8 1,3 1,8 1,3 - 1,3 1,8 0,8 0,3
<40 1,9 1,4 24 1,6 3,0 1,8 - 1,8 1,9 0,8 0,6
<50 2,1 1,5 2,6 1,7 34 1,9 - 1,9 2,1 0,8 0,6
<63 2,1 1,6 2,6 1,8 34 2 - 2 2,1 0,8 0,6
<80 2,2 1,7 2,8 1,9 3,6 2,1 - 2,1 2,2 0,8 0,8
<100 24 1,8 3,0 2 3,8 2,2 X 2,2 24 0,8 0,8
<125 2,5 1,9 3,2 2,1 4,0 2,4 - 2,4 2,5 1 0,8
<160 3,2 2 4,0 2,2 5,0 2,5 - 25 3,2 1,5 1,1
<200 4,0 25 5,0 2,8 6,3 3,2 - 3,2 4,0 2 1,7
<250 5,0 3,2 6,3 3,6 8,0 4 - 4 5,0 2,5 1,7
<320 6,3 4 8,0 4,5 10,0 5 - 5 6,0 24
<400 8,0 10,0 5,6 12,5 6,3 - 6,3 6,0 24
<500 10 6,3 12,5 71 16 8 - 8,0 2,4
<630 12 8 16 9 20 10 - 10 10 55 2,9
<800 16 10 20 11 25 12,5 - - 12 7 4
<1000 20 1 25 11 32 13 - - 14 8 5,8
<1250 22 12 26 12 32 15 - - 18 10 -
<1600 23 13 27 13 32 17 - - 20 12 -
<2000 25 14 28 14 32 20 - - 23 14 -
<2500 32 18 36 18 40 25 - - 29 18 -
<3200 40 22 45 22 50 32 - - 36 22 -
<4000 50 28 56 28 63 40 - - 44 28 -
<500 83 36 71 36 80 50 50 36 —
<6300 80 45 90 45 100 63 - - 60 45 -
<8000 100 56 110 56 125 80 - - 80 56 -
<10 000 125 71 140 71 160 100 - - 100 70 -
<12500 - 90 - 90 - 125 - - - 89 -
<13640 - 98 - 98 - 138 - - - 97 -
& When determining the required values for creepage and clearance, the working voltage may be higher than the voltage in the
table by a factor of 1,1.
NOTE The factor of 1,1 recognizes that at many places in a circuit, the working voltage equals the rated voltage and that there are
a number of rated voltages in common use that can be accommodated by the 1,1 factor.

Table 2 Continued on Next Page
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Table 2 Continued
Voltage Minimum clearances and
(see a and b) Minimum creepage distance separations
mm mm
Ui ms. a.c.ord.c. Material group Clearance Distance
under
Vv Il llla llib coating®
“ec!! “eb!! “ec” Sieb” “ec!l “eb!! iiec!! “eb” “ec!l “ec!l

“aph”

use.

b The creepage distance and clearance values shown already take into account a maximum supply voltage tolerance of +10 %.
Therefore it is not necessary to further consider supply voltage fluctuations when determining which voltage value from the Table to

acceptable.

¢ At 10 V and pelow, the value of CTl is not relevant and materials not meeting the requirement for material group Illb miay be

9 The distancgs under coating shown are permitted for printed wiring boards in Level of Protection “ec” as deseribéd in #.5.
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Example 1
<X
S -~
| [ e |
Condition: Path under consideration includes a parallel- Rule: Creepage distance and clearance afe measured
or convergipg-sided groove of any depth with a width  directly across the groove as showu.
less than X{mm.
—————————— 1 clearance ] 2cregpage distance
su1557a
Example 2
2 X
IEC
Condition; Hath under consideration includes a parallel- Rule: Clearance is the 'line of sight' distange. Creepage
sided groovg of any depth d equal to or more than X mm.  path follows the contour of the groove.
_________ 1 clearance ] 2creepage distance
su1558a
Example 3

Condition: Path under consideration includes a V-shaped

groove with

su1559a

IEC

Rule: Clearance is the 'line of sight' distance. Creepage

a width greater than X mm. path follows the contour of the groove but 'short circuits'

the bottom of the groove by X mm link.

_________ 1 clearance ——— - 2 creepage distance
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Example 4
Condition: Ppth under consideration includes a rib. Rule: Clearance is the shortest direct air path over the
top of the rib. Creepage pathfollows the cgntour of the
rib.
__________ 1 clearance e 1 2 treepage distance
su1561a
Example 5
<X <X
IEC
Condition: | Path under consideration includes an Rule: Creepage and clearance path is the Jine of sight'
uncemented joint with groove-less than X mm wide on  distance shown.
each side.

su1562b

1 clearance

— 2 creepage distance
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Example 6
2X 2X
IEC
Condition: Path under consideration includes an Rule: Clearance is the 'line/0f sight' distange. Creepage
uncemented joint with grooves equal to or more than path follows the contour of.the grooves.

X mm wide

su1563a

Condition:
uncemente]
X mm wide
more than

on each side.

— (U2 creepage distance

————————— 1 clearance RN LR
Example 7
2X <X
Path under® consideration includes an

d joint with‘a groove on one side less than
and the.groove on the other side equal to or
X mmawide.

Rule: Clearance and creepage paths a

IEC

e as shown.

su1565b

1 clearance

1 2 creepage distance
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Example 8

IEC

Condition: Jreepage distance through uncemented joint Rule: Clearance is the shortest direct air ppth over the
is less than preepage distance over barrier. top of the barrier.

_________ 1 clearance ] 2creepage distance

su1566a
Example 9

2X

| IFC

Gap between head of screw and wall of recess wide
enough to be taken into account.

_________ 1 clearance 2 creepage distance

su1567a
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Example 10

| IEC

Gap between head of screwtand'wall of recess too
narrow to be taken into account.

Measurement of creepage distance is from screw to wall
when the distance Is equal to X mm.

————————— 1 clearance 2 creepage distance

su1568a
Example 11

IEC

Clearance is the distance d + D

Creepage distance s arso o+ D

C' conductive part interposed in the insulating path
between the conductors

_________ 1 clearance [ "1 2creepage distance

su1569b
Figure 1

Determination of creepage distances and clearances
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4.5 Printed wiring boards with conformal coating, Level of Protection “ec”

For Level of Protection of “ec”, the reduced distances under coating shown in Table 2 are permitted for
printed wiring boards with a working voltage not greater than 1 100 V. If applied, the coating shall have the
effect of sealing the conductive parts and the insulating material in question against ingress of moisture. It
shall adhere to the conductive parts and the insulating material. If the conformal coating is applied by
spraying then two separate coats are to be applied. Other methods of application need only one coat, for
example dip coating, brushing, vacuum impregnating, but the intention is to achieve an effective, lasting,
unbroken seal. A solder mask alone is not considered as a conformal coating, but may be accepted as one
of the two coats when an additional coat is applied, provided the solder mask is not damaged during
soldering.

NOTE It is not]the intent of 4.5 to increase the requirements for conformal coatings beyond those of general industfial equipment.

4.6 Solidlelectrical insulating materials

NOTE There pre no specified distances through solid insulation in this standard, as the specified\distances for normal industrial
equipment, the requirements for the thermal stability of the insulating material, and dielectric_tests"are considered tp provide the
required level pf safety for the applicable EPL.

4.6.1 Specification

ThI specification for insulating material relied upon for compliance with requirements in
this standard shall include the following:

a) the name or registered trademark of the material manufacturer;
b) the identification of the material;

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

d) long-term thermal stability.of the material (such as the Tl per IEC 60216, RTI pgr ANSHUL
746B, or other rating systems establishing long term continuous operating tempierature, e.
g. 20 000 hour, ratings‘of the material),

e) when applicable, the comparative tracking index (CTI) determined in accordance with
IEG 60112 or UL\ 746A;

corresponding to the 20 000 h point on the thermal endurance graph without loss of
flexural strength exceeding 50 %, determined in accordance with IEC 60216-1 and IEC
60216-2 and based on the flexing property in accordance with ISO 178. If the material does
not break in this test before exposure to the heat, the index shall be based on the tensile
strength in accordance with ISO 527-2 with test bars of Type 1A or 1B. As an alternative to
the TI, the relative thermal index (RTI — mechanical strength or RTlI — mechanical impact)
may be determined in accordance with ANSHUL 746B.

f) when the“insulating material is part of the external enclosure, the temperaturEI index TI,

The specification of the solid insulating material does not apply to interconnecting wiring
or printed wiring board mounted components.

NOTE It is not a requirement of this standard that conformity to the manufacturer’s specification of the insulating
material needs to be verified.
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4.6.2 Long-term thermal stability
The long-term thermal stability rating of the materials shall be:

a) for Level of Protection “eb”, at least 20 K above the maximum service temperature, and at least
80 °C,

b) for Level of Protection “ec”, at least the maximum service temperature, or for insulated windings,
see 4.8.3 and Table 4.

The long-term thermal stability rating of the materials do not apply to printed wiring board mounted
componengs.

Insulating parts made of plastics or laminates, where the original surface is removed during mlanufacture,
shall be copted with an insulating varnish having at least the same grading according to CTI as|the original
surface. This requirement does not apply to materials where these actions have, not affected the grading
according fo CTI or where the specified creepage distance is provided by other parts not subjected to
these actigns.

4.7 Windings
471 General

The requirgments of 4.7.2 to 4.7.5 apply to Level of Protection “eb” only. For Level of Protection “ec”, there
are no addjtional winding requirements beyond those of nermal industrial equipment.

4.7.2 Insplated conductors
Insulated donductors shall conform to either.one of the following requirements:

a) The corlductors shall be covered with*at least two layers of insulation, only one layer of which may be
enamel; or|

b) Enamelled round winding.wifes shall be in accordance with either:

—grade 1 of IEC'60317-3, IEC 60317-8, IEC 60317-13, or IEC 60317-46 provided that:

» when tested in accordance with Clause 13 of IEC 60317-3, IEC 60317-8, IEC 60317-13, or
IEC*60317-46 there shall be no failure with the minimum values of breakdown voltage listed
for grade 2; and that

» when tested in accordance with Clause 14 of IEC 60317-3, IEC 60317-8, IEC 60317-13, or
IEC 60317-46 there shall be not more than six faults per 30 m of wire irrespective of
diameter; or

—grade 2 of IEC 60317-3, IEC 60317-8, IEC 60317-13, or IEC 60317-46; or

—grade 3 of IEC 60317-3, IEC 60317-8, IEC 60317-13, or IEC 60317-46.

NOTE It is not a requirement of this standard that conformity to the specification of the enamel grade be verified.
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4.7.3 Winding impregnation

Windings, after having been fastened or wrapped, shall be dried to remove moisture before impregnation
with a suitable substance. Except as limited herein, dipping, trickling or vacuum pressure impregnation
(VPI) is acceptable. Coating by painting or spraying is not recognized as impregnation.

The impregnation shall be carried out in accordance with the specific instructions of the manufacturer of
the impregnating substance used and in such a way that the spaces between the conductors are filled as
completely as possible and that good cohesion between the conductors is achieved.

This does not apply to fully insulated coils and conductors of windings if, prior to their fitting into the
electrical gquipment, the slot portions and end windings of these coils and conductors,_have been
impregnated, provided with filling material, or otherwise insulated in an equivalent manrer, gnd if, after
assembly, they are no longer accessible for the stated insulating procedures.

If impregnaling substances containing evaporating solvents are used for dipping.or-trickling, thg dipping or
trickling angl drying processes shall be carried out at least twice.

4.7.4 Corjductor dimensions

The minimym nominal conductor dimension of wires used for windings’shall be 0,25 mm.
NOTE: The minimum dimension is the diameter of a round conductor or the smallest dimension of a rectangular conductor.
4.7.5 Sensing elements
Sensing elgments of resistance temperature detectors (RTDs) are not considered to be windings, but
when applig¢d to the windings of electrical machinges, they shall be impregnated or sealed with tHe windings
by the mangfacturer.
When RTD's are applied in electrical_ machines with a rated voltage exceeding 1 kV, the R[TD and its
connecting [leads shall be located in(or'adjacent to an earthed area. A means of satisfying this requirement
is to locate the RTD between two winding layers, each of which is bound by a conductive coveljing prior to
insertion in|the slots. The RTD-connecting leads could be routed adjacent to the core end ilnmediately
upon leaving the slot and reuted to the terminal box avoiding any winding connections.

4.8 Tempgprature limitations

4.8.1 General

No solid electrical insulating material shall attain a temperature in excess of that defined by 4.6.2 when
tested under rated conditions. Determination shall be in accordance with the procedure for the
determination of Service Temperature in IEC 60079-0.

Furthermore, no surface of any part of electrical equipment, including the surface of internal parts to which
the explosive gas atmosphere might have access, shall attain a temperature in excess of the maximum
surface temperature prescribed in IEC 60079-0 except for lamps in luminaires for which the requirement is
given in 5.3.7.2. The determination of the maximum surface temperature specified in IEC 60079-0 shall
consider the additional overload or malfunction conditions defined in Table 3 of this standard and
considering the test configuration described by the applicable industrial standard.
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Table 3

Conditions for the determination of maximum surface temperature

Type of electrical equipment

Overload or malfunction conditions in addition to the conditions of IEC 60079-0

Level of Protection “eb”

Level of Protection “ec”

Luminaires Per 5.3 Per 5.3
Electrical machines Per 5.2 None
Resistors None None
Terminals None None

Electromagnets

Worst-case air-gap

Worst-case air-gap

Other equipment

for industrial equipment

As specified by the applicable standard

operating conditions

AS Specified by the applicable standard
for industrial equipment-as‘nprmal

4.8.2 Conductors

In determining the temperature of the conductors, both the self-heating of the:conductors and

heating by|neighbouring parts shall be taken into account.

The permigsible temperature of conductors and other metal parts is fusther limited by:

a) reductiop of mechanical strength;

b) unacceptable mechanical stress due to thermal expansion; and

c) damage|to neighbouring electrical insulating parts.

4.8.3 Insplated windings

The maximjum temperatures of insulated'windings shall not exceed the values given in Table 4
account of|the thermal endurance of glectrical insulating materials, provided that the electrica

still compligs with the requirements of 4.8.1.

Table 4

Maximum temperatures for insulated windings

he effect of

which take
equipment

Method of Thermal class according to IEC 60085
temperature b
measurement (see b)
105 (A) T20(E) 130(B) 55(F) 180 (H)
“eh” “ec” “eb” “ec” “gh” “ec” “ep” “ec” “eh” “ec”
Maximum
service
temperature
(°C) under Resistance or
norma! thermometer 95 105 110 120 120 130 130 150 155 175
operation:
insulated single
layer winding
Maximum . 90 100 105 115 110 120 130 145 155 165
) Resistance

service

Table 4 Continued on Next Page
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Table 4 Continued
Method of Thermal class according to IEC 60085
temperature b
measurement (see b)
105 (A) 120 (E) 130 (B) 155 (F) 180 (H)
“eb” “ec!! “eb” “ec” “eb” “ec” “eb!! “ec” “eb” “ec”

temperature Thermometer
(°C) under (See a) 80 N/A 95 N/A 100 N/A 115 N/A 135 N/A
normal
operation: other Eg;z‘;?ded
insulated 95 105 110 120 120 125 135 150 160
windings OtHpt->—5-A 170

or 5 MVA

Embedded

sensor

>200 kW or 200 95 105 110 120 120 130 135 155 16p 175

kVA < Output< 5

MW or 5 MVA
Maximum magtor
winding
temperature
(°C) at end off
time t or at time | Resistance 160 N/A 175 N/A 185 N/A 210 N/A 23p N/A
of switch off Hy
embedded
temperature
sensor (see g

The sensor m
Electrical fau
faults.

2 Measureme
'thermometer]
resistance te

IEC 60085 ar

and the furthg
temperature i

b As an interith measure until values have been prescribed, the higher thermal classes of insulating material denoted b

ay be inside and/or outside the electrical equipment.

nperature detector (RTD) applied to the points accessible to the usual bulb thermometer).
b considered as subject to the limiting temperatures given for class 180 (H).

r increase of temperature, during time tz. Where the motor winding is protected by embedded sensors, th¢
5 determined at the timesthe'motor is switched off after the locked rotor.

ks in insulated windings are excluded. The requirements of 4.7 and 4.8 are intended to reduce the likelihopd of such

ht by thermometer is permissible only when megasurement by change of resistance is not possible. In this [context,
has the same meaning as in IEC 60034-1 (far-example, a bulb thermometer, or a nonimbedded thermocouple or

figures in

¢ These valugs result from the summation of.thé effects of ambient temperature, the temperature rise of the winding in fjated service

4.9 Wirin

Wiring whig
routed to a

j internal to ‘equipment

oid.insulation damage.

4.10 Degrees of protection provided by enclosures

4.10.1

41

0.1DV DR Modification of Clause 4.10.1 to replace with the following

h might.come into contact with a conductive part shall be mechanically protected, secured, or

The degrees of protection as defined in tests of enclosures of IEC-60079-0 UL 60079-0, as
applicable, shall be as prescribed in a), b), or ¢) unless otherwise specified in 4.10.2, 4.10.3,
or Clause 5. For Level of Protection “ec”, the tests of enclosures requirements of IEC
60079-0 UL 60079-0 are modified for the thermal endurance to heat preconditioning test to
replace the 20 K above the service temperature (7; + 20 K) with 10 K above the service
temperature (T + 10 K) and modified to remove the 80 °C minimum test temperature.
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a) Enclosures containing bare conductive live parts shall provide at least the degree of
protection IP54.

b) Enclosures containing only insulated conductive live parts as in 4.6 shall provide at
least the degree of protection IP44.

c) Enclosures for containing only insulated conductive live parts as in 4.6, can provide a
reduced degree of protection of IP23 for Group I, or IP20 for Group I, if solid foreign bodies
are prevented from falllng vertically through any openings mto the enclosure. Fer—tThls
eqmpment D &

shall be marked in accordance with the marking
requirements of UL 60079-0, and the Specific Conditions of Use listed on the| certificate
shhall detail the degree of protection provided by enclosure and provide gaidance on the
protection by location that is required. An example of an application where thjs reduced
degree of protection could be suitable is a clean environment.

Far Level of Protection “ec”, opening of the enclosure for mdaintenenace mflntenance
parposes, is not considered normal operation, and the opening-times requirement of {EC
UL 60079-0 does not apply.

NO
evy

TE: The degree of protection requirements from general industrial*standards are not applied directly for the

luation of the explosion protection of Ex Equipment.

T
d

e bars and rings of rotor cages are not.considered to be bare live parts when
ermining the degree of protection.

4.10.2DV DR Modification of Clause 4.10.2 to replace with the following:

ventilation
dependent

e enclosure of electrical equipment may be provided with drain holes or
openings to prevent the accumulation of condensation. The requirements are
upon the equipment grouping as follows:

a) Equipment Group.J = compliance with 4.10.1 is required.

b) [Equipment Group Il — the inclusion of the drain holes or ventilation openings n
the¢ degree of.protection provided by the enclosure according to 4.10.1, but s
ow IP44-for item a) of 4.10.1 or IP24 for item b) of 4.10.1.

When the presence of drain holes or ventilation openings reduces the degree of|

hay reduce
hall not be

protection

openings,

including position and dimensions, shall be stated by the manufacturer and included in the
descriptive documents in accordance with IEC-60079-0 UL 60079-0. For equipment with
drain holes and ventilation openlngs that reduce the degree of protectlon the certificate

600-7—9—0 marklng s and the Specnflc Condltlons of Use listed on the certlflcate shaII detall
the reduced degree (s) of protection provided by enclosure and note that environmental
dust may enter the enclosure and compromise the electrical creepage and clearance.

4.10.3 When there are circuits or apparatus with Type of Protection “i” where live maintenance has been
permitted by the instructions, in accordance with IEC 60079-11 within the enclosure, either:
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a) the covers of the enclosure permitting access to energized non-intrinsically-safe circuits or apparatus
shall have a label per item b) of Table 19; or

b) all bare live parts not protected by the Type of Protection “i” shall have a separate internal cover
providing at least the degree of protection IP30 when the enclosure of the equipment is open.

In addition, the internal cover shall have a label per item c) of Table 19 or other wording that would
otherwise be required by IEC 60079-0 to be on the cover of the enclosure of the equipment.

The cover of the enclosure of the equipment shall have a label per item d) of Table 19.

NOTE The purpose of the internal cover, when fitted, is to provide a minimum acceptable degree of protectign against the
access to energized non-intrinsically-safe circuits when the enclosure is opened for short periods to permit,livel maintenance
of intfinsically-safe circuits. The cover is not intended to provide protection from electrical shock.

411 Fastpners
4.11DV.1 DR Modification of Clause 4.1 to replace with the following:
For Group | electrical equipment containing bare live'\parts, special fagteners in
ac¢ordance with IEG-60079-0 UL 60079-0 shall be used.
4.1RADV.1 DC Addition of Clause 4.12ADV.1 as follows:
4.1R2ADV.1.1 Arcing or sparking contacts

For level of protection "eb" arcing or sparking contacts are not permitted.

For level of protection "ec", manually operated arcing or sparking components located
within an enclosure that are_nhot accessible in normal operation without the usé of a tool
neéd only comply with the-separation distances on the external connection points.

5 Supplementary requirements for specific electrical equipment
5.1 General

These requirements supplement those of Clause 4 of this standard which are applicable a|so, unless
otherwise stated, to the specific electrical equipment considered in 5.2 to 5.9 and also tq the other
electrical equiprmentconsidered 5. 10:

These requirements apply to both Levels of Protection “eb” and “ec”, unless otherwise noted.

5.2 Electrical machines

5.2.1 General

The requirements in this clause apply to rotating electrical 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.
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For non-rotating machines, for example linear motors, the requirements of this standard including those of
this clause, shall apply where they are appropriate.

NOTE 1 The requirements of this standard for Level of Protection “ec” assume that the occurrence of an explosive gas atmosphere
and a motor start sequence do not occur simultaneously, and Level of Protection “ec” is not generally suitable in those cases where
these two conditions do occur simultaneously. Motors of Level of Protection “ec” with an elevated risk of rotor sparking, see 5.2.7, are
not intended to be used where the probability of an explosive gas release cannot be totally disassociated with the start sequence as
an independent event. The oil seal systems of centrifugal compressors are known to produce such releases during starting.

NOTE 2 'Normal' operating conditions for electrical machines for Level of Protection “ec” are assumed to be rated full-load steady
conditions. Starting (acceleration) of rotating electrical machines is excluded as part of 'normal’ operation for Level of Protection “ec”
under duty S1, S2, S6, or SQ Due to the potentlal for more frequent starts of motors W|th duty 83 S4, S5, S7 S8, or S10, the
requirements fo pa itions of duty S1 to
S10 are in IEQ 60034-1.

NOTE 3 Motgrs (such as cooling fans and disc drive motors) with all of the following characteristics, are outside-of th¢ scope of IEC
60034-1;

— a brushless|motor with a power rating less than 100 W (as defined in IEC 60950)
— operating a] Extra Low Voltage levels (not more than 42,4 V peak or 60 V d.c. as defined in IEC-60950)
— used in Levgl of Protection “ec” electronic equipment.

For those mqtors, the requirements of this standard, excluding Clause 5, would\be applied where they are appropripte. Additional
information op separation distances is given in Annex A.

NOTE 4 Addifional guidance on temperature testing of electrical machines‘is given in Annex A.

5.2.2 Degrees of protection provided by electrical machines, Level of Protection “eb”
The requirgments of 4.10 apply.

5.2.3 Degrees of protection provided-by electrical machines, Level of Protection “ec”

The requirements of 4.10 apply, except that terminal boxes attached to electrical machines ¢perating at
voltages up to 1 kV, may be_opened to the interior of the machine, only when the degree of protection of
the electridal machine is at-least IP44. Covers and entries of the terminal box shall provide at I¢ast degree
of protectign IP54.

NOTE For tegt purposeS;\the interface of the terminal box to the electrical machine enclosure can be simulated with a|blanking plate
replacing the|electrical.machine enclosure. The normal seal or gasket is used in the interface. For the IP5X dust test,the volume to
be used for the extraction calculations is the free internal volume of only the terminal box.

5.2.4 Connection facilities for external conductors

The connection facilities of electrical machines shall conform to 4.2.2. The service temperature of terminal
box cover gaskets and seals, the cable branching point temperature, and the entry point temperature shall
be considered to be equal to the maximum temperature determined in the air space of the terminal box
during normal load temperature testing of the electrical machine. See A.2. If there is a gasket or seal
between the terminal box and the machine frame, the maximum service temperature of that gasket or seal
shall be determined.

NOTE 1 The use of the internal air space temperature to represent the service temperature of terminal box gaskets and seals, the
cable branching point 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.


https://ulnorm.com/api/?name=UL 60079-7 2021.pdf

54 UL 60079-7 JUNE 3, 2021

NOTE 2 Due to the size of cables and glands employed with large rotating electrical machines, a 'gland plate assembly’ is often
applied to allow the cable and glands to be removed from the terminal box as an assembly, thus avoiding damage to the terminal box,
damage to the cable sealing, damage to the cable gland, or subjecting the cable to stresses liable to damage the cable insulation or
the conductors.

5.2.5 Internal fans

Internal fans shall conform to the requirements for clearances and materials specified for external fans in
IEC 60079-0.

5.2.6 Minimum air gap

An air gap s$hall be specified in the documentation prepared in accordance with IEC 60079-0. This shall be
sufficient tq avoid contact between stator and rotor and compliance shall be demonstrated‘by|one of the
following means:

a) measurement of the air gap of the test sample;

b) calculati¢n of the minimum air gap;

NOTE 1 It is gcknowledged that, with assemblies, all parts will not exist at the worst,case dimensions simultaneously. A statistical
treatment of tHe tolerances, such as 'RMS', might need to be applied to demonstrate adequate minimum radial air gap.

NOTE 2 It is rjot a requirement of this standard that the manufacturer’s gap“calculations be verified. Also, it is not a requirement of
this standard that the gap be verified by measurement.

NOTE 3 Consjructions a) and b) are commonly applied to machines.employing either a radial flux path or an axial flux path.

NOTE 4 Wher] applied to linear motors, the “air gap” often include anti-frictional slides used to avoid contact.

c) machinep employing a radial flux path may have a radial air gap construction in accordange with the
following equation:

Minimum radial air gap, in mm:

(1)

D_
[ 50 b

0,15+ —[0,25—1—

0,75n ]
780

1000

where

D is the rotor diameter, in mm, which in the formula for the minimum radial air gap is subject to a
minimum value of 75 mm and a maximum value of 750 mm;

n is the maximum rated speed in r/min and is subject to a minimum value of 1 000;

r has the value given by the following formula and is subject to a minimum value of 1,0:
)

B core length
1,75 % rotor diameter, D n

r mm
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b has the value of 1,0 for machines with rolling bearings or 1,5 for machines with plain bearings.

NOTE 5 The minimum radial air gap is not directly proportional to the supply frequency or number of poles as can be seen from the
example of a 2-pole or 4-pole motor with rolling bearings designed for a 50 Hz/60 Hz supply and having a rotor with a diameter of 60

mm and a cor

D is then take

e length of 80 mm.

n as 75, the minimum value;

nas 3 600, the maximum value;

bas 1,0;

r=280/(1,75 %
when the min

3)

or approxima
5.2.7 Rof
5271 @G
In addition
apply to rg

starting or

NOTE Synch

5.2.7.2 Rpotor cages

5.2.7.21

The bars @

shall be brazed or welded and’compatible materials shall be used to enable high quality joints t

5.2.7.2.2

Cast rotor
otherwise 1

60), i.e. approximately 0,76 and therefore taken as 1,0

mum radial air gap becomes:

ely 0,25 mm.

ating electrical machines with cage rotors

eneral

to the requirements of 5.2.2, 5.2.3, 5.2.4, 5.2.5)and 5.2.6, the requirements of this

tating electrical machines with cage rotors, including synchronous machines with
Hamping windings.

onous machines include permanent magnet.machines with 'cage rotor' starting or damping windings, se€

Rotor cages built from’bars connected to end rings

f cage rotors shallffit tightly in the slots and the joints between bars and short-cirg

Cast rotor.cages

cages.shall be made by pressure die-casting or centrifugal casting, equivalent teg

subclause
'cage rotor'

5.2.9.

uiting rings
b be made.

hniques, or

ittightly in the slots.

The bars and rings of cage rotors are not considered to be bare conductive parts in applying 4.4, 4.10
5.2.2,and 5.2.3.

5.2.7.3 Assessment for possible air gap sparking

5.2.7.3DV DR Modification of Clause 5.2.7.3 to replace with the following:

Rotating electrical machines shall be assessed for possible air gap sparking as follows.
For Level of Protection “ec” this assessment shall only be required for machines with a
rated output exceeding 100 kW with duty types S3, S4, S5, S7, S8, or S10. If the total sum of
the factors determined by Table 5 is greater than 6, one of the following additional
protective measures shall be applied:
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a) The machine or a representative sample shall be tested in accordance with 6.2.3.2.

b) The machine design shall allow special measures to be applied during starting, to
ensure that its enclosure does not contain an explosive gas atmosphere at the time of

sta

rting.

In this case, thecertificate number—shall-include—the“X’—suffix marking, in

accordance with the marking requirements of IEC-60079-0 UL 60079-0 and the Specific
Conditions of Use listed on the certificate shall detail the special measures to be applied.

c) The starting current of the machine is required to be limited to 300 % of rated current, I.
When external current limiting is required, the—certificate humber-shall-inelude-the“X*
suffix marking in accordance with the marking requirements of IEC-60079-0 UL 60079-0 and

the
on
cut

NOT
(for|
of A
con
coo

NOT
of ¢

resfarting can be excluded. These special applications are carefully coordinated between the many

the

NOT
For
coo

Specific Conditions of Use listed on the certificate shall detail that the motor
y for reduced voltage starting which limits the starting current to 300 % of
rent.

[E 1 Special measures include pre-start ventilation to remove any ignitable accumulation of flam
example by applying the purging, but not pressurization aspects of IEC-60079-2-UL 60079-2 in res|
rotection “pzc”) or the application of fixed gas detection (see IEC 60079-29-2) inside the machine
firm that the machine is free of ignitable concentrations of flammable gases. Other methods

rdinated between the manufacturer and the user.

perating conditions away from torsional resonance of the c¢omplete drive train and where

user.

other reduced voltage starting methods, the motor and the reduced-voltage starter need to
rdinated.

s suitable
the rated

mable gases
ect of Level
nclosure to

E
re carefully

[E 2 For motors driving high inertia loads or intended to be auto resstarted, these tests are only regpresentative

put-of-phase
facturer and

[E 3 Operation of a motor with a converter to provide the’current limitation is generally an acceptgble solution.

be carefully

Potential air gap sparking risk asse-gil:ﬁgt for cage rotor ignition risk factors
Characteristic Value Factor
Uninsulated bar fabricated rotor cage 3
Open slot cast rotor cage = 200 kW per 2
pole
Rotor cage cpnstruction Open slot cast rotor cage < 200 kW per 1
pole
Closed slot cast rotor cage 0
Insulated bar rotor cage 0
2-pole 2
Number of poles 4-pole to 8-poles 1
> 8-pole 0
> 500 kW per pole 2
Rated output > 200 kW to 500 kW per pole 1
<200 kW per pole 0
Yes: L <200 mm (see a) 2
Radial cooling ducts in rotor Yes: L 2200 mm (see a) 1
No 0

Table 5 Continued on Next Page
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Table 5 Continued
Characteristic Value Factor
Yes: > 200 kW per pole 2
Rotor or stator skew Yes: <200 kW per pole 0
No 0
Non-compliant (see b) 2
Rotor overhang parts
Compliant (see b) 0
> 200 °C 2
Limiting temperature 135°C < T<200°C 1
2135°C 0
2 L is the length of end packet of core. Experimental tests have shown that sparking occurs predominantly in ducts near the ends
of the core.
b Rotor overhang parts should be designed to eliminate intermittent contact and to operate within the temperature clagsification.
Compliance|with this ruling gives a factor of 0, otherwise it is 2.
5.2.8 Limiting temperature
5.2.8.1 Ljmiting temperature of rotor
For rotating electrical machines with cage rotors, including synchronous machines with 'cage rator' starting
or dampin¥ windings, the limiting temperature of the rotor shall’not exceed 300 °C for uninsplated rotor
cage consfructions or the temperature limitation determined by 4.8 for insulated rotor cage copstructions.
For Level pf Protection “eb” motors of duty types S1 t0"S10 and Level of Protection “ec” mofors of duty
types S3, $4, S5, S7, S8, or S10, the limiting temperature of the rotor shall not be exceeded, [even under

starting co

NOTE 1 Parfs such as retaining rings, balance disks, eentring rings, fans or air shrouds located in the leakage flu

insulated or n)

NOTE 2 The
as demagnet

NOTE 3 Syng
5282 L

For rotatin
dependent
Ia/ly and th

hditions.

pbn-magnetic, often exceed the limiting temperature of the rotor during starting conditions

temperature of permanent magngt'rators are not expected to exceed the maximum temperature rating ¢
zation of the magnets could occur,*potentially changing the heating of the machine.

hronous machines include\permanent magnet machines with 'cage rotor' starting or damping windings, s
miting temperature by current-dependent safety device

g machines of Level of Protection “eb” intended for line starting protected by
safety device to protect against exceeding the limiting temperature, the starting ¢
e.fimé tz shall be determined in accordance with 6.2.1 and marked in accordance wi

K path, unless

f the magnets

e 5.2.9

a current-
urrent ratio
h9.1.

The length of time £z shall be such that, when the machine is stalled, it can be disconnected by the current-
dependent safety device before time tz has elapsed. In general, this is possible if the minimum values for
fe given in Figure 2 as a function of the starting current ratio /5//y are exceeded. Values of time #z below the
values in Figure 2 are permissible only if a suitable current-dependent safety device is used for the
machine and it is shown to be effective by test. The current-dependent safety devices shall be specified by
marking on the machine in accordance with item g) of 9.1.
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Figure 2

Minimum) values of the time #: (in seconds) of motors in relation to the starting current ratio /,/ly

In no case,
a) shall the [value of time tz be less than'5 s when using a current-dependent safety device,

b) shall the|value of the starting:current ratio /5/ly exceed 10.

NOTE 1 Information on the thermal protection of Level of Protection “eb” cage motors by overload protective devicgs is given in
Annex C.

NOTE 2 Therinal protéection of Level of Protection “ec” machines during expected malfunctions is provided by the general industrial
requirements @nd no additional safety devices are necessary to maintain the explosion protection.

5.2.8.3 Limiting temperature by temperature and other sensors

Even for rotating machines of Level of Protection “eb” intended for use with winding temperature sensors
associated with safety devices to protect against exceeding the limiting temperatures, the starting current
ratio I/ Iy shall be determined and marked in accordance with 9.1. Time tz is not required to be
determined and marked.

For polyphase machines, there shall be a minimum of one sensor per phase.

Winding temperature sensors associated with safety devices shall be considered adequate for the thermal
protection of the machine if the requirements of 4.8 are satisfied even with the rotor locked, other than duty
types S1, S2, S6, or S9 in Level of Protection “ec”. The requirements for associated safety devices shall
be specified by marking on the machine in accordance with item g) of 9.1.
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In no case shall the value of the starting current ratio /,/ly be more than 10.

A converter may serve as the safety device in conjunction with the winding temperature sensors. See
5.2.8.4.

Speed sensors, impedance relays, rate-of-rise sensors, etc. along with associated safety devices may
also be used to limit the rotor temperature.

NOTE 1 For machines that are rotor limited, it is not generally practical to limit the rotor temperature by the use of stator winding
temperature sensors alone. Additional considerations such as different rates of rise and selection of the tripping point of the sensor

might be relevant.

NOTE 2 Thel
requirements

mal protection of Level of Protection “ec” machines during expected malfunctions is provided by the ge
and no additional safety devices are necessary to maintain the explosion protection.

5.2.8.4 (Qperation with a converter or a non-sinusoidal supply

5.2.8.4.1

To prove th
methods m

5.2.8.4.2

Machines
comparabl
specificatiq
documentd
with a con

a) For Lev
operation 2

b) For Lev
normal op§g

General

at the limiting temperature (5.2.8) is not exceeded throughout'the operational speed
ay be used: a type test or verification by calculation.

Type test with a converter

ntended to be operated with a converter shall\be tested with the specified convert
converter with respect to the output veltage, output current, and switching
ns to confirm that the machine limiting temperatures (5.2.8) are not exceeded. The
tion for the machine shall include thetnecessary parameters and conditions requ
erter.

=)

-

bl of Protection “eb” machines of duty type S1 to S10, the test conditions shall incl
t rated conditions, continuols overload, and starting.

b| of Protection “ec” machines of duty type S1, S2, S6, or S9; the test conditions s
ration at rated conditions.

c) For Lev
include no

NOTE Additi
over-temper
currently no |

5.2.8.4.3

| of Protection “ec” machines of duty type S3, S4, S5, S7, S8, or S10, the test con
mal operation at rated conditions and starting.

nal information on the operation of motors with a converter can be found in IEC TS 60034-25. Major co

heral industrial

range, two

er or with a

frequency
descriptive
red for use

ude normal

hall include

ditions shall

hcerns include

ure Yhigh frequency and over-voltage effects, bearing currents and requirements for high frequency earth

Alternative type verification by calculation

ing. There are

The limiting temperature is not to be exceeded under the following conditions. This may be confirmed by
calculation which shall be based on previously established representative test data.

a) For Level of Protection “eb” machines of duty type S1 to S10, the conditions shall include normal
operation at rated conditions, continuous overload, and starting.

b) For Level of Protection “ec” machines of duty type S1, S2, S6, or S9; the conditions shall include normal
operation at rated conditions.
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c) For Level of Protection “ec” machines of duty type S3, S4, S5, S7, S8, or S10, the conditions shall
include normal operation at rated conditions and starting.

NOTE The temperature differential between stator and rotor of a machine operating with a non-sinusoidal supply, or generating into a
thyristor load, can vary greatly from the temperature differential that would occur on the same machine operating with a sinusoidal
supply, or generating into a linear load. Therefore the rotor temperature might become the limiting feature of the machine, particularly
in the case of rotor cage windings.

5.2.9 Machines with permanent magnet rotors

5.2.9.1 Construction

.2.4. If the
rance tests

all be secured to the rotor. Securing shall be confirmed by the overspeed test-in\g
e secured to the rotor solely by cement, the rotor shall be subjected to thermalendu
s service temperature prior to the overspeed test. For Level of Protection fec”, the tests of
requirements of IEC 60079-0 are modified for the thermal endurance to.heat precpnditioning
ace the 20 K above the service temperature (T, + 20 K) with_10-K above the service
(T, + 10 K).

Magnets sh
magnets arf
based on i
enclosures
test to rep
temperatur

bm a 50 Hz
nsors, one

Except for
or60 Hz s
per phase.

Tachines in Level of Protection “ec”, duty types S1, S2, S6, or'S9’supplied directly fr
pply, the stator winding system shall be protected with embedded temperature se

Permanent
supply star|
windings off

magnet synchronous motors usually require a starting winding for fixed frequency] sinusoidal
ing. Stable operation of permanent magnet synchronous motors may also require damping
some kind. For both of these windings, the requirements of 5.2.7.2 and 5.2.8.1 apply.

For motors
bpage and

magnet motors will operate as a generator while coasting after power is removed.
Protection “eb”, where the voltage<can be greater than the rated voltage, cre
nd the winding insulation system.shall be suitable for the voltages that will result.

Permanent
of Level of
clearance §

5.2.9.2 Operating from fixed frequency sinusoidal supply

The require
5293 O

The require

ments of 5.2.8 apply:
beration with a converter

ments 0f§:2.8.4 apply.

5.2.10 StTtor winding insulation system

For all stators with a rated voltage above 1 kV, the machine shall be fitted with anti-condensation heaters.

For Level of Protection “eb” machines, if the rated voltage exceeds 1 kV, type tests in accordance with
6.2.3.1.2 and 6.2.3.1.3 shall be conducted.

For Level of Protection “ec” machines, if the rated voltages exceed those shown in Table 6 for the
applicable equipment groups, type tests of the stator winding insulation system shall be conducted in
accordance with 6.2.3.1.3.
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Table 6
Stator insulation system tests of Level of Protection “ec” machines
Rated Voltage Equipment Group
> 1kV IIB or lIC
>1Kv
. A
with random-wound stator
> 6,6 kV
A
with form-wound stator
It is recommended that partial discharges be minimized for all high-voltage windings. For windlings with a
rated voltage of 6,6 kV, or greater, the use of partial discharge suppressant materials is recommended.
5.2.11 Sypplemental winding requirements Level of Protection “eb”
For polyphase windings rated 200 V or higher, supplemental phase insulation.(in addition to vgrnish) shall
be providefl between the phases of random windings.
The minimum clearance between a stator winding overhang and the enclosure shall not be |ess than 3
mm.
For windings rated <1 000 V, the requirements for coil impregnation shall be either those of 4.7.3 or those
applying td windings rated >1 000 V.
For windings rated >1 000 V, coils shall be from a form-wound and VPI insulation system or [a resin-rich
insulation gystem.
5.2.12 Bearing seals and shaft seals
5.2.12.1 Machines of Level of Protection “eb” shall conform to the requirements of 5.2.12.2 and 5.2.12.3.
Machines ¢f Level of Protection “e¢” have no additional bearing seal and shaft seal requiremgnts beyond
those of ndgrmal industrial equipment.
5.2.12.2 Non-rubbing seals' and labyrinths
For rolling|element bearings the minimum radial or axial clearance between the stationary and rotating
parts of any non-rdbbing seal or labyrinth seal shall be not less than 0,05 mm. For sliding element (sleeve)
bearings, this clearance shall be 0,1 mm. The minimum clearance shall apply for all possible positions of

the shaft within the bearings.

NOTE The axial movement in a typical ball bearing is likely to be up to 10 times the radial movement.

5.2.12.3 Rubbing seals

Rubbing seals shall be either lubricated or made of material having a low coefficient of friction, for example

polytetrafluoroethylene (PTFE). In the former case, the design of the bearing shall be such that
lubricant to the seal is maintained.

a supply of

Bearings with covers supplied as an integral part of the bearing by the bearing manufacturer (that is to say,

'sealed for life' bearings) are exempt from this requirement.

Rubbing seals shall be assessed in accordance with 4.8.
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Rubbing seals which reduce their cross-section when ageing (for example felt sealing rings) are
considered to meet the requirements when the temperature is assessed to be within the limits during new
condition. Elastic seals which lift off during rotation (for example V rings) are also considered to meet the
requirements.

NOTE At the present time, no suitable experimental test exists to demonstrate that a given type of bearing has a very low risk of
failing in service. It is therefore paramount that the manufacturer pays attention to good design, construction, lubrication, cooling,
monitoring and/or maintenance procedures, in an attempt to minimize the risk of a potential ignition source arising from a rolling
bearing failure.

5.2.13 Neutral point connections

In the case|of neutral point connections which are not intended for use as an alternative supply, connection
to the machine, the minimum creepage and clearance requirements shall be determinedcaceording to the
assumed voltage given in Table 7.

Table 7
Assumed voltage of neutral points
voltage Assumed.voltage of neutral point
Ua.c.,,rm.sord.c.
Vv \'
<1000 u
1000<U<3200 1000
3200<U<6300 3200
6300 < U<10000 6 300
10 000 < U< 15000 10 000

When deternining the required values for creepage and clearance, the working voltage may be higher than the voltagg in the
table by a fagtor of 1,1.

In the case|of neutral point connections within the enclosure of the machine, the neutral connéction shall
be fully insulated unless the ingress-protection is IP44 or greater and the machine is not intehded to be
connected {o an earthed line supply.

5.3 Luminaires, hand lights, or caplights
5.3.1 General

The supplemental requirements given in 5.3 apply to all luminaires (fixed, portable, or transportable), hand
lights, and eaplights(etherthanforGroup-b-intended-to-be-supplied-by-mainrs—{with-orwithelut galvanic

LLAC LEAS = et A3 P oy et

isolation) or powered by batteries.

NOTE 1 Hand lights include battery-powered lights which are also referred to as torches or flashlights.
The whole of the lamp(s) shall be enclosed within the light transmitting cover as part of the luminaire.

For luminaires with more than one field wiring entry, where the entries are to be used for looping the supply
and earthing conductors, those looping connections shall be provided.

Light sources mounted within other equipment shall conform to the relevant requirements of this clause.
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5.3.1DV.1 DR Modification of Clause 5.3.1, fifth paragraph to replace with the following:

5.3.1DV.1.1 Luminaires with lampholders are intended to be resistant to vibration. The tests
for bi-pin luminaires, in Level of Protection “eb”, are given in this standard. For other
luminaires, the manufacturer shall provide a declaration confirming that the vibration tests
for “rough service luminaires” in IEC 60598-1 or the vibration test in either UL 1598 or UL
844 have been conducted with satisfactory results.

NOTE 2 The construction and testing requirements for Group | caplights are given in IEC 60079-35-1.

NOTE 3 Vibn
arrangement

NOTE 4 The
See 5.3.5.5.

53.2 Lig

ption tests of lampholders are conducted on complete luminaires as the results are dependent upon
of the lampholders.

minimum spring forces for screw-type or bayonet-type lampholders provide a degree of protection ag

ht source

5.3.2.1 General

Lamps wit
ignitors. S

53.22 L
5.3

Un

n internal ignitors can cause high-voltage transients which can damage ballasts g
ch lamps shall not be specified for use with luminairés having Level of Protection “el

amps

.2.2DV.1 DC Modification of Clause 5.3:2.2, first paragraph to replace with the

less alternatively specified in 5.3.2.3, 5.3.2.4, or 5.3.2.5, the lamp specified fq

the luminaire shall be one of the following:

a)
ac

b)

for Level of Protection\“eb” or “ec”, fluorescent lamps of the cold starti
cordance with IEC 60084 with single-pin caps (Fa6) in accordance with IEC 600

for Level of Protection “eb” or “ec”, tubular fluorescent bi-pin lamps in accor

IE
m
c
T

c)

C 60081 with G5 or G13 lamp caps in accordance with IEC-61195 ANSI C78.1
de of brass:‘Lampholders and sockets shall conform to 5.3.5.3. Such lam{

the mounting

hinst vibration.

r electronic
b” or “ec”.

following:
)r use with
hg type in
61-1;
dance with

| with pins
s shall be

nected-in a circuit in which they start and run without preheating of the cathodes; only
T10, or-T12 lamps shall be used. T5 lamps shall be permitted only up to 8 wat

S.

with IEC

60081 with G5 or G13 lamp caps in accordance with IEC61195 ANSI C78.1 with pins made
of brass. Lampholders and sockets shall conform to 5.3.5.3. Such lamps may be connected
in a circuit in which they start and run with preheating of the cathodes; only T5-type HE
according IEC 60081 sheet 6520 (14 W), sheet 6530 (21 W), sheet 6640 (28 W), sheet 6650
(35 W), T8, T10, or T12 lamps shall be used.

d) For Level of Protection “eb” or “ec”, tungsten filament lamps in accordance with IEC
60064-andHEC60432-1 ANSI C81.61 and ANSI C78.60432:1.

e) For Level of Protection “eb”, a tungsten-halogen lamp in accordance with IEC-60432-2
ANSI C78.60432:2, restricted to max. 100 W
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f) For Level of Protection “ec”, a tungsten-halogen lamp in accordance with IEC-60432-2
ANSI C78.60432:2.
g) For Level of Protection “ec”, a discharge lamp in accordance with {EC62035 ANSI
C78.62035.
5.3.2.2DV.2 DR Modification of Clause 5.3.2.2 to delete the NOTE. It does not apply.
5.3.2.3 Lamps for rated voltages not greater than 50 V
5.312.3DV DC Modification of Clause 5.3.2.3 to replace with the following:
In addition to those lamps permitted by 5.3.2.2, the following are.also permitted:
— Tungsten-halogen lamps with additional outer bulb in accordance with IEC-60432-3 ANSI
C78.60432:3 with screw lampcap with minimum size of E14.in accordance with IEC 60061-1;
or
— Tungsten-halogen lamps without additional outer bulb in accordance with lEf—G(M%Z-%
ANSSI C81.63 and with screw lamp cap with minimum size of E10 in accordance with IEC
60061-1.
5.3.2.4 Lamps for rated voltages not greatérthan 12V
5.312.4DV DC Modification of Clause 5.3.2.4 to replace with the following:
In addition to those lamps permitted by 5.3.2.2 or 5.3.2.3, the following are also permitted:
— Tungsten filament lamps with screw lamp cap with minimum size of E10 in a¢cordance
with IEC-60061-1 ANSI C81.63;
— Tungstenfilament lamps in accordance with IEC-60432-14 ANSI C81.61 with baylonet lamp
cap B15d-/BA15d in accordance with IEC 60061-1; or
- i iti i i 32-3 ANSI
C78.60432:3 and with bayonet lamp cap B15d / BA15d in accordance with IEC 60061-1.
5.3.2.5 Light Emitting Diodes (LED)

LEDs and combination of LEDs such as LED packages and LED modules shall be permitted for Level of
Protection “ec”. The external electrical spacings shall comply with O.

NOTE LEDs and combination of LEDs such as LED packages and LED modules are not currently a permitted light source for Level
of Protection “eb” as these semiconductor devices are not yet considered to be sufficiently defined (with respect to the frequency and
mode of failure) and therefore would require protection by another suitable type of protection.
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5.3.3 Minimum distance between lamp and protective cover

For fluorescent tubes, the distance between the lamp and a protective cover shall be not less than 5 mm
unless the protective cover is a concentric cylindrical tube, in which case the minimum distance is 2 mm.

For other lamps, the distance between the lamp and the protective cover shall be not less than the value
given in Table 8, according to the lamp wattage.

Table 8
Minimum distance between lamp and protective cover

. amp wattage, P Minimum distance
w mm
Level of Protection “eb” Level of protection|“ec”

P<10 1 1
10<P<60 3 3
60<P<100 5 5
100 < P <200 10 75
200 < P<500 20 10
500 < P 30 20

5.3.4 Elegtrical spacings

5.3.4.1 General
5.3.4.1DV DR Modification of Clause 5:3.4.1 to replace with the following:

Far luminaires in Level of Protection “eb”, all electrical spacings shall conform to the
requirements of 4.3 and 4.4, except for those of the lamp and the internal parts of the screw
or|bayonet lampholders at the contact with the lamp.

Far luminaires in Lével of Protection “ec”, with exception of the field wiring tefminals for
which the creepage and clearance of 4.3 and 4.4 apply, the creepage distance and

cIeLarance requirements of the relevant clause of IEC 60598-1 or UL 1598 or UL 8750 are not
chianged.

5.3.4.2 Creepage distances and clearances at peak values of pulse voltages greater thqn 1,5kV

Where circuits include ignitors that can subject lamps, lampholders and other components to high-voltage

impulses in excess of 1,5 kV peak, the relevant minimum creepage distances and clearances shall
conform to Table 9.
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Table 9
Creepage distances and clearances at peak values of pulse voltages greater than 1,5 kV
Peak pulse voltages V,
kV kV kV kV
Part Above 1,5 and up | Above 2,8 and up | Above 1,5 and up | Above 2,8 and up
to2,8 to 5,0 to 2,8 to 5,0
Creepage Clearances
mm mm
Lamp cap 4 6 4 6
Inside parts qﬁamprmerb 9 7 6
External partls of lampholders 8 12 9
Other built-if components? that are 12 9
subject to the pulsed voltage of the ignitor

@ Unless the

Component itself is an encapsulated device or a sealed device.

5.3.4.3 Li

The interna
Clause 4. H

If type of p
the driver d
LED array 3
NOTE 1 Therq

NOTE 2 Addit

5.3.5 Lampholders and lamp caps

5.3.5.1

Lampholde
relevant ing

Plastics materials.used for Level of Protection “eb” lampholders shall conform to the requiremen

General

pht Emitting Diodes (LEDs) for Level of Protection “ec”

electrical spacings through the insulating material of each<LED package need not @
owever, the external electrical spacings shall comply with'€lause 4.

otection “i” is employed for the driver circuitry to permit reduced external electrica
ircuitry shall be evaluated as associated intrinsically safe apparatus and the sing
hall be evaluated as intrinsically safe apparatus in accordance with IEC 60079-11.

is a potential risk of ignition from optical radiation.\Further guidance can be found in IEC 60079-28.

onal information is given in Annex J.

s, as far as applicable, shall conform to the safety and interchangeability requirem
ustrial standard.

Plastics materials used for “ec” lampholders shall conform to the requirements of 4.6.2.

omply with

spacings,
e LEDs or

ents of the

ts of 4.6.

NOTE Normal operation does not include, for Level of Protection “ec”, the removal and insertion of lamps when their circuits are

energized.

5.3.5.2 Screw lampholders and lamp caps

5.3.5.2.1

General

Where a screw-type lampholder is used, the centre contact of the lampholder shall be connected directly
or indirectly to the live terminal of the supply connection in the luminaire.
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5.3.5.2.2 Screw lampholders and lamp caps in Level of Protection “eb”

Unless the removal or inserting is intended to be made only outside the hazardous area as indicated by
9.4 i), screw lampholders together with the appropriate lamp caps shall conform to the test requirements
for non-transmission of an internal ignition of IEC 60079-1 for Equipment Group | or Equipment Group I,
as appropriate, both when inserted and at the moment of making or breaking of the electrical contact, or
the electrical contact between the lampholder and the lamp cap shall be such that on insertion or removal
of the lamp cap, the making or breaking of the current occurs only in a separate enclosure complying with
the constructional and test requirements of Equipment Group | or Equipment Group Il of IEC 60079-1, as
appropriate.

Screw lampholders shall be designed to avoid self-loosening of the lamp after insertion. For lamp caps
other than E10, this shall be shown by meeting the mechanical test of 6.3.3.

At the monpent of contact separation during unscrewing of the lamp, at least two complete threads shall be
engaged.

Screw lampholders and lamp caps provided as part of a luminaire need not Gonform to the reqyirements of
4.4.2 and 4.3 if they conform to the minimum requirements for creepage distances and clearan¢es in Table
10.

NOTE The ingulating material of the lamp cap typically conforms to material group*in Table 1.

Creepage distances and clearan?ebsk;c;lroscrew lampholder and lamp cap
Voltage, U Creepage distance and clearance
\% mm
us10 1
10<U<63 2
63 < U<250 3

When deterpining the required values for créepage and clearance, the voltage value in the table may be increased by a factor of
1,1 in order fo recognize the range of rated voltages in common use.

The creepage distance and clearance values shown are based on a maximum supply voltage tolerance of £10 %.

At 10 V and pelow, the valuewof €Tl is not relevant and materials not meeting the requirement for material group | may|be
acceptable.

5.3.5.2.3 [Screwlampholders for screw lamp caps in Level of Protection “ec”

Screw lampholders specified for use in the Tuminaire shall be one of the non-swiiched types according to
IEC 60238.

NOTE It is not a requirement of this standard that conformity to the lampholder type specification, according to IEC 60238, be
verified.

Screw lampholders shall prevent self-loosening of the lamp after insertion. For lamp caps other than E10,
this shall be shown by meeting the mechanical test of 6.3.3. The spring elements used shall ensure a
contact force of at least 10 N between lamp cap and lampholder. Screw lampholders and screw lamp caps
provided as part of a luminaire need not conform to the requirements of 4.4.2 and 4.3 if they conform to the
minimum requirements for creepage distances and clearances in Table 10.
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5.3.5.3 Lampholders for bi pin lamps

5.3.5.3.1

5.3

General

.5.3.1DV DC Modification of Clause 5.3.5.3.1 to replace with the following:

The maximum values for torque and/or force at each end of the lamp occurring when fitting
or removing the lamp in the luminaire shall be, for Level of Protection “eb” not more than
50 % and for Level of Protection “ec” not more than 75 %, of the limit values for unused
lamps that may be applied to the pins of the lamp specified in IEC-614195 ANSI C78.1.

ThL mechanical dimensions and the mounting conditions in the luminaire shali take into

acg¢ount the mechanical values and the tolerances for the lamp specificationslac
1EQ-60061-1-andHEC 61195 ANSI C78.1.

NOTE 1: It is not a requirement of this standard that conformity to the lamp specifications, acco
600p1-1 and IEC 61195 be verified.

Bigin lampholders specified for use in the luminaire shall be G5 or G13 accord
60400 ANSI C81.62.

NOTE 2: It is not a requirement of this standard that conformity to.the lampholder type specification,
IEC|60400, be verified.

5.3.5.3.2
Lampholde

a) The two
adjacent w

_ampholders for bi-pin lamps in Level of Protection “eb”
s for bi-pin lamps shall conform to thesfellowing requirements when mounted in the |

pins on each lamp cap shall be‘connected in parallel, either within the lampholder,
thin the luminaire wiring. Theteurrent-carrying capacity of each single pin connecti

rated for th¢ whole current of the lamp;.to achieve redundancy.

b) The elec

c) The ping|

rical contact system for each lamp pin shall be independent of the presence of the o

contact side pressure:

d) The eleg
corrosion a

nd vibration conditions. The type tests are given in 6.3.5 and 6.3.6.

of the lamp shall be supported in a manner that minimizes distortion when they arg

cording to

rding to IEC

ing to IEC

laccording to

uminaire.

or directly
bn shall be

her pin.

subject to

tricalscontact between each pin of the lamp and the lampholder shall be reliable ¢ven under

5.3.5.3.3 Lampholders for bi-pin lamps in Level of Protection “ec”

In addition to the general industrial requirements, they shall also be designed to make and maintain
contact on the barrels of the lamp pins. Contact pressures shall be adequate and the pins of the lamp shall
be supported to prevent distortion when they are subject to contact side pressure.
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5.3.5.4 Other lampholders and lamp caps
5.3.5.4.1 Single pin lampholder and lamp caps in Level of Protection “eb”

The enclosure formed by the lampholder and the lamp cap, both when inserted and at the moment of
making or breaking of the electrical contact, shall conform to the test requirements for non-transmission of
an internal ignition of IEC 60079-1 for Equipment Group | or Equipment Group I, as appropriate.

Lampholders and lamp caps, which together after mounting provide a suitable type of protection are also
permitted

Lampholdgrs for these tubular fluorescent lamps shall be type Fa6 of IEC 60061-2.

NOTE It is npt a requirement of this standard that conformity to the lampholder type specification, according to IEE 60061-2, be
verified.

5.3.5.4.2 |Bayonet lamp holders

Bayonet lampholders specified for use in the luminaire shall be of the typéaccording to IEC 61184.

NOTE It is npt a requirement of this standard that conformity to the lampholder type specification, according to I[EC 61184, be
verified.

Bayonet lampholders shall incorporate spring contacts sodesigned that the springs are not the principal
means of ¢arrying the current. The connecting wires and\their insulation shall not be subject|to damage
when the lamp is inserted or removed. The spring eleMents used shall ensure a contact forcg of at least
10 N betwgen lamp cap and lampholder.

Bayonet lampholders in Level of Protection “eb™shall only be used for a rated voltage not greater than 12
V and a rated current not greater than 4 A.

5.3.5.5 Requirements for electrical.contact between the lampholder and lamp cap in Leyel of
Protection “eb”

The electrifal contact to thelamp cap shall be:

5.3.5.5DV.1 DE Modification of Clause 5.3.5.5, item a) of the first paragraph to repface with
the following:

~to the bottom contact of the lamp cap through resilient or spring contagt elements
— with-a-ferce-of atleast45-N-when-tested-inaccordance-with-6-4-4-16-3-3-4+/and

— to the lamp cap through at least two threads or through one or more spring
elements with a minimum removal torque prescribed in Table 15 when tested in
accordance with 6:4-4.2 6.3.3.2;

a) in the case of screw caps:

b) in the case of cylindrical pin caps through spring elements having a contact force of at least 10 N;

c) in the case of cylindrical plug-in caps, where the design shall not allow electrical sparking in or external
to the joint between the cap and holder, through spring elements having a contact force of at least 10 N;
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d) in the case of caps where, on removal from the respective lampholder, the circuit is interrupted in a
separate flameproof enclosure (complying with IEC 60079-1) in such a way that the contact force exerted
by the spring elements on the caps is not less than 7,5 N at the moment of circuit interruption;

e) in the case of bayonet lampholders, the spring elements used shall ensure a contact force of at least 10
N between lamp cap and lampholder.

The above minimum values prescribed for the contact force apply with the lamp fitted to the holder and
ready for use.

5.3.6 Auxiliaries for Luminaires in Level of Protection “ec”

5.3.6.1 Glow-type starters

Glow-type
envelope (f
hermeticall

5.3.6.2 EI

Electronic s
in accordar
made of meq
are sealed,
Protection”’

Circuits wh

the insulatign is satisfactory for such impulses, shall meet the electric strength test of 6.3.7.

5.3.6.3 Starter holders

lectronic starters and ignitors

starters shall be of the type in which the contacts are enclosed in-a, hermetic
br example, glass bottle inside a metal or plastic enclosure; the encloSure does not
sealed).

tarters and ignitors shall have a starting pulse voltage’not’exceeding 5 kV and sha
ce with 6.3.9. Creepage and clearances shall meetdhge' requirements of Table 9. If
tal, it shall be bonded to the earth terminal of the luminaire. Electronic starters and i
potted or moulded in a case shall additionally, cenform to the relevant requirements
mc”.

ch include ignitors that subject internalwwiring to high-voltage impulses shall be cho

blly sealed
have to be

| be tested
the case is
gnitors that
of Level of

5en so that

Contacts shall be resilient and shall provide adequate contact pressure. Compliance shall be ¢hecked by
the test spdcified in 6.3.9.
5.3.6.4 Ballasts

Electromagnetic ballasts which are used with ignitors that have a working voltage above 1,5 K
be of the type which.can only be used with ignitors having a timed cut-out.

Electromagnetic ballasts subjected to only the 30 day voltage impulse type test shall only bg

\V shall not

used with

timed cut-out ignitors.

If ignitors without timed cut-out are used, the 60 day voltage impulse test procedure based on product
standard shall be used.

When conducting the tests to determine maximum surface temperature, the malfunctions to be considered
are those defined as the “abnormal conditions” in the general industrial standards for electronic ballasts.

IEC 61347-1 permits certain exemptions to electrical spacings under conditions which are not acceptable
for Level of Protection “ec” without further protection. If those reduced electrical spacings are employed,
the ballast shall be protected by an internal over current device on the circuit board. However, the
electrical spacings, within the ballast, on the supply side of the over current device shall be in line with 4.3
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and 4.4. The over current device, if employed, shall have a rated voltage not less than that of the circuit

and shall h

ave a breaking capacity of at least 1,5 kA.

NOTE 1 The relevant industrial standard for electronic ballasts is IEC 61347-1.

NOTE 2 The rating of the fuse is normally selected based on the current of the ballast in normal operation, but is sometimes
increased due to inrush impulses or transients due to EMC protection devices.

5.3.7 Surface temperatures

53.71 L

Under both
Protection
luminaire,

tested in a

53.72 L

The maxin
exemption

However, €
normally g
exceeded

the auto-ig
This shall

gas atmos
the specific

NOTE Measy
temperatures
shown in IEC|

53.73 L

As the ph
measurem

determinatjon shall be done using one of the following methods:

a) an indire
then used

uminaires

normal, and in case of Level of Protection “eb”, at expected malfunctions or in €asq
“ec” at regular expected occurrences, the surface temperature of any infernal
br the external surface of the luminaire, shall not exceed the marked temperature
ccordance with 6.3.4.

amp

um surface temperature of the lamp may exceed the temperature class if the small
5 of IEC 60079-0 are applied.

ven for lamp surfaces with an area greater than 1000’'mm?, the maximum surface t
ermitted based on the auto-ignition temperature of the specific gas atmosphe
f the highest surface temperature of the lamp ‘surface inside the luminaire is at least
hition temperature of the specific explosive.gas atmosphere for which the luminaire
be determined by tests made in the most'easily ignitable concentration of the specif]
bhere. No ignition of the surrounding atmosphere shall occur. This dispensation is 0
explosive gas atmospheres indicated’in the marking.

rements on existing luminaires employing lamps with convex glass outer envelopes have established tH
of the lamp at which ignition will occur inside the luminaires are considerably higher than the auto-ignition]
60079-20-1 for the same gas.

EDs

bton emissions.Can affect thermocouple readings, care should be taken when t
ents are 4anade inside of the focused light emission region. Maximum surface t

ct méthod, by measuring the solder point and then calculating the junction temperat

of Level of
part of the
class when

component

emperature
re may be
50 K below
s intended.
c explosive
nly valid for

at the surface
temperatures

emperature
emperature

ire which is

S the surrace temperature or the LED;

b) thermocouple method involving [copper — constantan], no larger than 0.1 mm diameter, adhered with a
small drop of silicone adhesive in accordance with the adhesive manufacturer’s instructions for application
and curing;

c) thermocouple method involving shielded [iron — constantan] or [chromel — alumel] thermocouples
adhered with a small drop of silicone adhesive in accordance with the adhesive manufacturer’s
instructions for application and curing.

NOTE The effect of irradiation on thermocouples can result in temperature measurements that are higher than the actual
temperature of the surface being measured if the thermocouples are not shielded from the direct effect of such irradiation.
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5.3.7.4 Temperature of lamp caps for tungsten-filament and tungsten-halogen lamps

The temperature at the rim of the lamp cap and at the soldering point of the lamp cap shall not exceed the
limiting temperature. The limiting temperature is the lesser of 195 °C or the value specified in 4.8.

5.3.8 Limiting temperatures

The limiting temperature of ballasts, lampholders and lamps shall not be exceeded even in the case of
ageing lamps. The luminaire shall be subjected to the type test of 6.3.4. The stabilized temperature of the
ballast, lampholder, and the lamp itself shall be less than the limiting temperature, or a cut-off device shall
be used to switch off the power before the limiting temperature is exceeded. Resetting of the cut-off device
shall only bp possible manually (e.g. by switching off the power for resetting).

5.3.9 Luminaires for tubular fluorescent bi-pin lamps
5.3.9.1 General
Luminaires|for tubular fluorescent bi-pin lamps shall additionally conform to the following requirdgments.

5.3.9.2 Maximum ambient temperature

The maximum ambient temperature for a luminaire with tubular fluorescent bi-pin lamps|employing
electronic hallast shall not exceed 60 °C.

NOTE This limitation is to achieve a specific temperature class even under the end-of-life conditions for the lamp.
5.3.9.3 Tgmperature class

As the limifing temperature of a luminaire with tubular fluorescent bi-pin lamps employing ar| electronic
ballast will exceed the temperatures appropriate for temperature classes T5 and T6, those teémperature
classes shall not be permitted. See 6.3.4.3.

5.3.9.4 Disconnection device

5.319.4DV DR Modification of Clause 5.3.9.4 to replace with the following:

If 3 device-which automatically disconnects all poles of the lampholder is provided in
acc¢ordance’with IEC-60079-0 UL 60079-0, it shall de-energize each lampholder| when the
prqtective cover is removed. When such a device is provided:

a) the device shall be specified as

1) an isolator in accordance with IEC—60947-1 UL 60947-1 and IEC 60664-1,
overvoltage category llI; ;

2) a manual switch per UL 508 rated Category lll per UL 840; or

3) the contact clearance in the neutral and/or the supply lines shall be at least 2,5
mm each for a maximum supply voltage of 300 V (d.c. or r.m.s.) to achieve the
clearance of 2,5 mm, two separate clearances of at least 1,25 mm each may be
added together.

b) the contacts shall open upon removal of the protective cover of the luminaire;
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c) the device and its operation shall not be capable of being readily defeated without the

us

d)

e of a tool;

NOTE One solution might be IP2X protection according to IEC 60529 of the operating part of the device.

Another solution might be that the device can only be closed (after operating) by means of a

the device shall be protected using a suitable type of protection.

tool.

If a disconnection device is not provided, the luminaire shall be marked per item c) of Table

19

to indicate that the luminaire is not to be opened when energized.

5.3.9.5 §

If an enhg
starter/igni
used in Ta|
pins.

If a device
period of 5
\2 may be

5396 S
If an enhd
starter/igni

in Table 2.

If a device
period of 5

2 may be increased to 3. As the minimum the supply voltage is to be used.

5.3.10 T¢d
For all lum

For portab
are modifig

tarting voltage for Level of Protection “eb” lamps

or), the peak value of that voltage divided by V2 shall be used to detefmine the r
ble 2. The metal ring of the lamp tube shall be assumed to be at the)electrical pots

s and that a reset is only possible after switching off the Supply of the luminaire, the
increased to 2,3.

tarting voltage for Level of Protection “ec” lamps

or), the peak value of that voltage divided by 2 shall be used to determine the r.m.s.
The metal ring of the lamp tube shall be"assumed to be at the electrical potential of t

s and that a reset is only passible after switching off the supply of the luminaire, the

sts for resistance‘to impact
naires intended for fixed installation, the tests for resistance to impact of IEC 60079-

e and tfansportable luminaires and handlights the tests for resistance to impact in I
d as shown in 6.3.2.2.

nced voltage is used to initiate discharge within the lamp (for example. from an electronic

m.s. value
ential of the

Wwithin the electronic ballast ensures that starting impulses willbe stopped after a maximum time

n the factor

nced voltage is used to initiate discharge-within the lamp (for example from anf electronic

value used
e pins.

Wwithin the electronic ballast ensures that starting impulses will be stopped after a maximum time

n the factor

D apply.

FC 60079-0

5.4 Analog measuring instruments and instrument transformers

5.41 General

The requirements of 5.4.2 through 5.4.7 apply to analog measuring instruments and instrument

transforme

rs in Level of Protection “eb”.

The requirements of 5.4.7 apply to analog measuring instruments and instrument transformers in Level of

Protection

“ecu.
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5.4.2 Limiting temperature

Analog measuring instruments and instrument transformers shall be able to withstand continuously 1,2
times their rated current and/or their rated voltage, as appropriate, without exceeding the limiting
temperatures according to 4.8.

Terminals used in conjunction with measuring instruments and instrument transformers are evaluated
based on 1,1 times their rated current and are not permitted to exceed the limiting temperature according

to 4.8 at that current.

5.4.3 Short-circuit currents

Current tra

circuits) shall be able to withstand thermal and dynamic stresses resulting from currents equa

the values
against exp

nsformers and the current-carrying parts of analog measuring instruments (exclud

stated in Table 11 for the periods as indicated in 6.4 with no reduction in their level
losions.

Table 11
Resistance to the effect of short-circuit currents

ng voltage
to at least
of security

Current
instruments

Current transformer and current-carrying parts of analog meas

uring

2 1,1% Is; (see 3.14 and Note 2)
2,25 x 2,5 I (see Notes 1 and 2)

Iy

I dyn

NOTE 12,5

NOTE 2 Fac
may not excs

;. is the maximum peak value of the short-circuit current:

ors 1,1 and 1,25 are safety factors. It follows that the f.m.s. value of the permissible short-circuit current in]
ed Iy/1,1 and its peak value may not exceed /yg/4,25.

service

5.4.4 Shart time thermal current

The tempe
shall not ex|

5.4.5 Meg
Where the

the values
the current

ature attained during thé passage of a current equal to the rated short-time therma
ceed the limiting temperature specified in 4.8 and in no case shall it exceed 200 °C.

suring instruments supplied by current transformers

current-carrying parts of analog measuring instruments are supplied by current trg
of Iy, and_ly,, need only equal the current flowing in the short-circuited secondary
fransfermer with its primary windings carrying the currents Iy, and /y,, applicable to th

current /y,

nsformers,
vindings of
em.

5.4.6 Moving coils

Analog measuring instruments with moving coils are not permitted.

5.4.7 External secondary circuits

5.4.7DV DR Modification of Clause 5.4.7, first paragraph to replace with the following:

If the secondary circuit of the current transformer extends outside the equipment, the
certificatenumber-shall-inelude-the “X”suffix equipment shall be marked in accordance
with the marking requirements of IEC-60079-0 UL 60079-0 and the Specific Conditions of
Use listed on the certificate shall detail the need to guard against the secondary circuit
becoming open-circuited in service.
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If current transformers are fitted, under open-circuit secondary conditions they can be capable of
producing voltages which are significantly in excess of the voltage rating of the terminals employed in the
current transformer circuit. Dependent upon the circumstances of a particular installation, it might be
appropriate to take precautions to ensure that dangerous voltages associated with open-circuits cannot
OcCCur.

For equipment having current transformers connected to matching transformers in the switchgear (for
example a differential protection system), consideration should be given to the effect at the equipment of
any possible disconnection of either set of transformers.

5.5 Transformers other than instrument transformers

Transformgrs other than instrument transformers for which the requirements are given.in 5.4 shall be
tested in a¢cordance with 6.5.

5.6 Supplementary requirements for equipment incorporating cells and batteries
5.6.1 Type of cells and batteries
5.6.1.1 General

Cells and patteries are differentiated according to the construction and the likelihood of the evolution of
electrolytic| gases (for example, hydrogen and/or oxygen). This standard places restrictions on the use of
cells and bptteries according to their type, see Table 12.

Some celld and batteries are, by design, a specific type, i.e. sealed cells, valve-regulated cells ¢r batteries,
or vented gells or batteries. For cells and batteries.that are valve-regulated by design, they may be able to
be applied|as if they were sealed in the end-application if abnormal conditions that could cause|venting are
avoided.
NOTE 1 Examples of such abnormal conditions to consider include:

1) Abnormal @ambient conditions, including'high ambient storage or use, and extreme low ambient charging.

2) Abnormal ¢harging conditions,.including excessive charging or overcharging rate, and extended overcharging.

3) Abnormal ¢lischarging conditions, including deep discharging.

4) Abnormal Battery/charger combinations due to incompatible charging issues.

For cells andbatteries that are vented by design, they cannot be considered any other type

NOTE 2 In general, Nickel-cadmium and Nickel metal hydride cells and batteries are not, by design, always any one specific type

NOTE 3 IEC 60079-0 includes standard atmospheric conditions that may be exceeded unintentionally should cells or batteries, of
any type, vent into a well-sealed enclosure resulting in an elevated pressure flammable mixture with elevated oxygen content. This
can occur when the volume of the battery or cell represents a high percentage of the volume of the enclosure a situation commonly
occurring in equipment such as hand-held torches. A pressure relief vent is often used to maintain the internal pressure within the
limits of the standard atmospheric conditions of IEC 60079-0.

5.6.1.2 Sealed cells
This includes sealed primary cells and sealed secondary cells where the operating parameters are within

the manufacturer’s recommended limits and any required safety devices are either part of the equipment,
or the requirements for them are defined in the equipment documentation in such a way as to give
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equivalent protection against abnormal conditions that could cause venting. The maximum capacity is 25

Ah.

These types of cells or batteries constructed from these cells may be used in Level of Protection “ec”
equipment without additional precautions. The maximum capacity is 25 Ah for either cells or batteries.

The technical requirements and special precautions for Level of Protection “eb” are given in 5.6.2 and
5.6.4 and the verification and tests in 6.6.

5.6.1.3 Valve-regulated cells and batteries

When thest valve-regulated cells are applied in Level of Protection “eb” equipment, the cell's

control sys

When the ¢
cell require
which in no
batteries in
directly to
precautions

The techni
verification

m shall be fully specified.

ell’'s recommended limits and the control system are not fully specified.in,accordan
ments, they may be used in Level of Protection "ec” equipment which does not co
rmal operation produce arcs or sparks. It is, however, acceptable terincorporate thg

the atmosphere external to the enclosure. When using these cells or batter
shall be taken into account.

Cal requirements and special precautions are givehyin 5.6.2, 5.6.2.11, and 5.6

limits and

ce with the
ntain parts
se cells or

such equipment provided that they are in a separate compartméent in the equipment, vented

es special

4 and the

and tests are given in 6.6.

5.6.1.4 V

These typep of cells and batteries shall be designed to avoid accumulation of gas in the compa
venting thgm to the atmosphere external to the enclosure. The compartments shall contai

electrical p
cells and ba

The techni
verification

nted cells and batteries

rtments by
n no other

rts employing Type of Protection “e”, except those necessary to make the connections to the
tteries.
Cal requirements and special precautions are given in 5.6.2, 5.6.2.11, and 5.6|4 and the

and tests are given in 6.6.

Table 12
Types and use of cells and batteries
Permitted activity in hazardous area
T f cell Capacity of
ype of ce cell or Charai £ Additional
or battery| o bde Discharging arging o equipmentin the R S
vauery o secondary cells - Hhdhia
same compartment
sealed <25Ah Yes Yes Yes —
Yes Equipment with Type of
Only Protection “d”, “i” or “q” shall
be located in a separate
valve- L ‘e” compartment and their
regulated No restriction Yes No® “m” with “e” integral connections shall not
connections be in same compartment as
. the battery
“0” with “e”
connections
vented No restriction Yes No? No -
& For charging in hazardous areas, special precautions are required.
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5.6.2 Requirements for cells and batteries <25 Ah
5.6.2.1 Encapsulation of cells or batteries

Where cells or batteries are subject to encapsulation, care shall be taken to ensure that any pressure relief
facilities are not obstructed. The vent size shall be sufficiently large to prevent dangerous pressurization of
the encapsulated assembly at the most onerous predictable release rate from the battery. A minimum of
one vent for each cell is required.

If the encapsulation of cells or batteries is used to maintain the type of protection, the encapsulation shall
allow for possible expansion of the cells during charging.

NOTE 1 For the purpose of this standard, the terms 'encapsulate’ and 'encapsulation’ do not imply conformity with IEC p0079-18.

NOTE 2 The|physical characteristic of vents will depend upon the type and capacity of the battery arfangements. [The effects of
ageing on batftery capacity can affect the rate of gas evolution from the battery.

5.6.2.2 Use of secondary cells or batteries

Secondary] cells or batteries shall not be used in equipment designed fer’primary cells or battgries or vice
versa unlegs the equipment is designed specifically for use with both¢

5.6.2.3 Clell connection

Batteries for Level of Protection “eb” shall be made only 6fcells connected in series. Batteries|for Level of
Protection [‘ec” shall be made of cells connected in sefies except for the specific case where tyo cells are
permitted tp be connected in parallel with no further, cells connected in series.

5.6.2.4 Djischarge mode
5.6.2.4.1 |General
5.6.2.4.1.1 Connecting cells in series

No more than three sealed cells or valve-regulated cells shall be connected in series, unless precautions
are taken tp prevent reverse charging.

NOTE The agtual capdcity of a cell might be reduced with time. If this occurs, cells of higher actual capacity can causg cells of lower
capacity to rejerse.

5.6.2.4.1.2 Deep-dischargeprotection

If a deep discharge protection is installed to prevent reverse charging of cells, the minimum cut-off voltage
shall conform to the cell manufacturer's specification. For Level of Protection “eb”, the current in amperes
from the battery after switching off the load shall be less than 0,1 % of the rated capacity in Ah.

NOTE Generally, a maximum of six cells can be protected by one deep discharge protection circuit. If too many cells are connected
in series, there might be no safe protection due to the tolerances of individual cell voltages and of the deep discharge protection
circuit.

5.6.2.4.2 Discharge conditions for Level of Protection “eb”

Where a load current drawn from an Ex Component cell or battery can cause such damage to the battery
as to invalidate the type of protection increased safety, the load or safety device shall be specified by the
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manufacturer. Where the type of protection increased safety is not invalidated, the load need not be
specified or safety device provided.

NOTE 1 Specifying the permitted load is only practical for an Ex Component battery as a battery supplied as part of equipment will
need to be capable of supplying the connected load of the equipment without invalidating the type of protection increased safety.

For verification and tests of the maximum surface temperature rating, the highest discharge current
permitted by the maximum load specified by the manufacturer or by the protection device shall be taken
into account, for example 1,7 x rating of the fuse, or at short-circuit if neither load nor protection device is

specified.

The safety[devices required by this standard jorm saiety related parts of a control system. It is the
responsibility of the manufacturer to assess that the safety integrity of the control system iscconsistent with
the level of safety required by this standard.

NOTE 2 Safety related parts meeting the requirements of category PL c of ISO 13849-1 would satisfy thexabove.

5.6.2.4.3 DPischarge conditions for Level of Protection “ec”

Cells and hatteries in discharge mode shall be used as specified by the_¢ell or battery manufacturer. For
verification [and test of the temperature rating, the highest discharge-current in normal operatipn shall be
taken into pccount. If during discharging an excessive load drawn from the cell or battery |can cause
damage to [the cell or battery affecting the Level of Protection~ec”, the maximum load or a safety device
shall be spgcified.

5.6.2.5 Service temperature

The servicq temperature of the cell or battery shallnot exceed the value specified by the manufacturer.
5.6.2.6 Creepage and clearance

5.6.2.6.1 |evel of Protection “eb”

The electrigal connections between cells and to batteries shall conform to 4.2 and shall bg of a type
recommended by the manufacturer of the cell or battery.

The following clearaneeand creepage distances shall apply between the cell poles.

a) For an |inherently safe single cell, that is where the short-circuit current and maximym surface
temperature.aredimited to a suitable value by its internal resistance, the clearance and creepag¢ distances
between the—eeH—pelee—ma-y—b&igﬁefed.+T

b) For a single cell, with a maximum open-circuit voltage of 2 V or less, not forming part of a battery, the
clearance and creepage distances between the cell poles shall be not less than 0,5 mm.

c) For batteries where the battery voltage does not exceed 10 V, and both the cells and inter-cell
connections are fixed, no additional creepage and clearance distances between the cells are required.
The creepage and clearance distances for the external terminals of a battery shall be as given in Table 2.

d) For all other batteries and for all cells having a voltage exceeding 2 V, the clearance and creepage
distances shall be those appropriate for the voltage, as given in Table 2.
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5.6.2.6.2

Level of Protection “ec”

Creepage and clearance distances between the poles of a cell shall be in accordance with the relevant
industrial standards for cells and batteries.

5.6.2.7 C

onnections

The electrical connections between cells and batteries shall conform to 4.2 and be of a type recommended
by the manufacturer of the cell or battery to ensure there is no excessive stress to the cell or battery.

5.6.2.8 Tplaneablghanqupanks
Cells or batteries shall be securely connected when assembled as a replaceable battery-pack.

NOTE This rq

duces the likelihood of faulty connections, connections of cells with different status of charge,or different 4

5.6.2.9 Replaceable battery pack connections

If cells and
against in
precaution
Provision g

5.6.2.10
5.6.2.10.1

If there is
provision S
cells and
compartmg
of the equ
inside the

5.6.2.10.2

If electroly}
contamina

batteries do not form an integral part of the equipment, precautions shall be taken t
borrect connection between cells or the battery with the equipment and charg
5 include polarized connectors, or those which are clearly'-marked to indicate correg
hall also be made for safe interconnection of the circQit;

Release of electrolyte
Level of Protection “eb”

A risk of electrolyte being releasedfrom cells under normal or single malfunction

patteries. Vented cells or valve=regulated cells or batteries shall be enclosed in
nt to avoid electrolyte whichimay be released from the cell causing contamination tg
pment. Additionally, for{these types of cells or batteries, the creepage and clears
ell or battery compartment needs to be at least 10 mm.

Level of Protection “ec”

fe can bécreleased from cells as a normal occurrence, provision shall be made
ion of live'parts. Sealed cells or valve-regulated cells do not need additional protecti

ge.

b safeguard
er. Suitable
t assembly.

conditions,

hall be made to prevent contamination of live parts. There is no need for protection for sealed

a separate
other parts
nce values

to mitigate
DN.

5.6.2.11

Disconnection and transportation

If a battery in Level of Protection “eb” has to be disconnected in the hazardous area then it shall be
capable of being disconnected safely. Unless the live parts are protected to at least IP30, the cells and
batteries shall be marked as shown in item €) of Table 19 to warn that they shall not be taken through the

hazardous

area.

5.6.3 Requirements for valve-regulated or vented cells or batteries >25 Ah

5.6.3.1 Types of permissible batteries

Vented batteries shall be of the lead-acid, nickel-iron, nickel-metal hydrides or nickel-cadmium type. The
capacity of vented batteries is not restricted. For liquid filled monobloc batteries, typically used for internal
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combustion engine starting or small standby applications, the relevant clauses and design principles shall
be applied but connection arrangements can be appropriate to the method of construction in a unit.

The tests and verification are given in 6.6.

5.6.3.2 Battery containers

5.6.3.2.1

Internal surfaces

Internal surfaces shall not be adversely affected by the action of the electrolyte.

5.6.3.2.2

Battery cor
when in ug
necessary {

5.6.3.2.3
5.6.3.2.3.1

If necessar
as insulatin
developme
constructeqg
height of th

Figure 1, e

The creepa
container s
24V, these

5.6.3.2.3.2

For battery
poles of ad
non-metalli
between ag
1 mm for e

Mechanical requirements

tainers including covers shall be designed so as to withstand mechanical stress
e, including that due to transportation and handling. In order to achieve this,
o incorporate partition walls in the containers.

Creepage distances
Level of Protection “eb”

y, battery containers shall be provided with insulating-barriers. Partition walls may b

nt of a nominal voltage exceeding 40 V in~any section. The insulating barrier
in such a manner that the required creepage distance in service will not be reqg

e insulating barriers shall be at least two-thirds the height of the cells. The method i
amples 2 and 3, shall not be used in the‘calculations of these creepage distances.

ge distance between the polescof adjacent cells and between these poles and
hall be at least 35 mm. Where nominal voltages between adjacent cells of the batt
creepage distances shall be.increased by at least 1 mm for each 2 V in excess of 24

Level of Protectiontec”

containers that_are metallic without an insulating barrier, the creepage distance b
acent cells<and between these poles and the battery container shall be at least 35

5
9

jacentcells of the battery exceed 24 V, these creepage distances shall be increased
ery.2'V in excess of 24 V.

Anticipated
it may be

b accepted

g barriers, if suitably constructed. Insulating barriers shall be positioned so as to prevent the

s shall be
uced. The
ndicated in

he battery
bry exceed
V.

ctween the
mm. For a

enclosare; the creepage distances shall conform to Table 2. Where nominal voltages

by at least

5.6.3.2.4 Cover

The cover of a battery container shall be fixed in such a way that any inadvertent opening or displacement,

while in nor

mal operation, is avoided.

5.6.3.2.5 Cell assembly

The cells shall be built into the battery containers in such a way that there is no significant displacement
likely in service. The materials of terminal mountings and other built-in items (for example, packing and

insulating b

arriers) shall be insulating, non-porous, and resistant to the action of the electrolyte.
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5.6.3.2.6

Liquid extraction

The extraction of liquid, which may have entered battery containers that do not have drain holes, shall be
possible without the removal of the cells.

5.6.3.2.7

Ventilation

The battery container shall be provided with adequate ventilation. As an exception to the limits for degrees
of protection given in 4.10 for protection against the ingress of solid foreign bodies and water, a degree of
protection of IP23 in accordance with IEC 60529 is sufficient for a battery container.

If a practic
then the in

5.6.3.2.8

In addition
not be inte

5.6.3.2.9

The polari
manner.

5.6.3.2.10

Any other
intended a

5.6.3.2.11

New batte
between th

bl test for IPX3 according to IEC 60529 is carried out and if water enters the batter|

Plugs and sockets

to the requirements in IEC 60079-0, single-pole positive and negative plugs and s
changeable.

Polarity marking

y of the battery connections and of plugs and sockets shall be marked clearly i

Other equipment

blectrical equipment affixed to or incorporated in the battery container shall be suit
bplication.

Insulation resistance

ies, fully charged and.ready for service, shall have an insulation resistance of at
e live parts and the battéry container.

5.6.3.3 Cells

5.6.3.3.1

The cell lid

Lids

shall’be sealed to the cell container so as to prevent detachment of the cell lid and

Sulation resistance test as described in 6.6.2 may be used to judge a harmful amaunt.

y container,

bckets shall

N a durable

able for the

least 1 MQ

leakage of

the electro

AWi Fay
S ANl

5.6.3.3.2

Support

The positive and negative plates shall be supported to restrict movement.

5.6.3.3.3

Electrolyte maintenance

Each cell requiring maintenance of the electrolyte level shall be provided with a means of indicating that
the electrolyte level lies between the minimum and maximum permissible levels. Precautions shall be
taken to avoid excessive corrosion of the plate lugs and the bus bars when the electrolyte is at the
minimum level.
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5.6.3.3.4 Expansion space

In each cell sufficient space shall be provided to prevent the cell overflowing due to expansion of the
electrolyte and also for deposition of slurry where this is likely to occur. These spaces shall be related to

the anticipa

ted life of the battery.

5.6.3.3.5 Filling and vent plugs

Filling and vent plugs shall be designed to prevent any ejection of the electrolyte under normal conditions
of use. They shall be located in such a manner that they are easily accessible for maintenance.

5.6.3.3.6

A seal shal

5.6.3.4 Connections

5.6.3.4.1

The interce
rigid conne

a)welded g
b) crimped
c) crimped
post. The in

connection
requiremen

In cases b
termination

the effectivé contact area, na’account shall be taken of the area of male and female threads in ¢

Although th
(for examp|

Electrolyte seals

be provided between each pole and the lid of the cell to prevent leakage of the’elect]

ntercell connections

| connectors between cells that can move relative to one another shall be nonrigid.
ctions are used, each end of the connection shall be:

r soldered into the terminal post; or
nto a copper sleeve cast into the terminal post; or

nto a copper termination screwed by g threaded fastening to an insert cast into the G
sert may be copper or other materials if the mechanical and thermal/electrical props

ts of this subclause. The threaded joints shall be secured against loosening.

and the cell terminalpost shall be at least equal to the conductor cross-section. In

e word 'copper’ is used in item c) above, copper alloyed with a small amount of an

properties
Where suc

to counteragtany decrease in electrical conductivity caused by the other metal.

Df the ‘connection (for example to prevent stripping of screw threads in the cop
alloys are used, it may be necessary to increase the contact area of the inter-cell

rolyte.

When non-

ell terminal
rties of the

are found acceptable by the,bushing torque test of IEC 60079-0, and by satisfying the

and c), the conductar ‘shall be copper. In case c), the effective contact area bgtween the

calculating
pntact.

bther metal

e chromiym or beryllium) is acceptable where it is necessary to improve the mechanical

per insert).
connection

5.6.3.4.2 Temperature assessment

5.6.3.4.2.1

Level of Protection “eb”

The connectors shall be able to carry the current required for the duty without exceeding the limiting
temperature (see 4.5, 4.8.1 and 4.8.2). Where the duty cannot be defined, the battery shall be assessed at
the discharge rate used by the battery manufacturer to determine the battery capacity. Where double
connectors are used, each single connector shall be capable of carrying the total current without
exceeding the limiting temperature.

5.6.3.4.2.2 Level of Protection “ec”
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The connectors and terminations shall be able to carry the current required for the application without
exceeding the temperature class. Where the application is not specified, the battery shall be assessed at
the 1 h discharge rate specified by the battery manufacturer.

5.6.3.4.3 Connector protection

All connectors exposed to attack by the electrolyte shall be suitably protected; for example, for lead-acid
batteries, non-insulated connectors of metals other than lead shall be lead coated. This does not apply to
screw threads.

Live parts shall have insulating protection to avoid accidental contact when the battery container cover is
open.

5.6.4 Charging of cells and batteries
5.6.4.1 Charger specifications
5.6.4.1.1 |Level of Protection “eb”

If the cells|and batteries are intended to be recharged in hazardous:areas, the charging circyits shall be
fully specified as part of the equipment. The charging system¢/shall be such that, even wlth a single
malfunction in the charging system, the charger voltage and cudrrent do not exceed the limits $pecified by
the manufgcturer. No additional requirements apply to the charging of valve-regulated cells.

Charging i$ only permitted within the safety limits specified by the manufacturer.

5.6.4.1.1DV DR Modification of Clause.5:6.4.1.1, third paragraph to replace with the
following:

If the transportation of batteries or cells in or into hazardous areas while charging is not
mitted by the manufacturer, the product shall be marked with-an“X” in accorfdance with

UL 60079-0_and the Specific Conditions of Use shall be sho;Tvn on the
Cartificate. The equipment shall be marked as shown in item f) of Table 19 to warn that they
Il not be chargedin the hazardous area.

If the charper is anlintegral part of the equipment and is not protected by a suitable type of protection
(intended anly foruse in a non-hazardous area) it will need to be de-energized and protected frEm reverse

current cajised by the cell or battery. If a time is required, for a charger that is not protected by a suitable
type of proféction, for the temperature of parts to cool below the limiting temperature, the equipment shall
be marked as shown in item e) of Table 19 to warn that they shall not be transported into the hazardous
area for ‘X’ minutes after completion of charging.

Where there is another voltage source in the same enclosure, the battery and its associated circuits shall
be protected against charging by other than the circuit specifically designed to do so. For example, this
may be achieved by separating the battery and its associated circuits from all other voltage source (s)
inside the enclosure using the creepage and clearance distances specified in Table 2 for the highest
voltage encountered.

5.6.4.1.2 Level of Protection “ec”

If cells and batteries which are an integral part of the electrical equipment are to be charged in the
hazardous area, the charger shall be fully specified as part of the equipment design. The charging system
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shall be designed so that, in normal operation, the charge voltage and current do not exceed the limits
specified by the manufacturer based on the service temperature range of the equipment.

5.6.4.2 Outgassing during charging of valve-regulated or vented cells or batteries
5.6.4.2.1 Level of Protection “eb”

For the charging of valve-regulated cells, the maximum concentration of hydrogen in the battery container
shall not exceed 2 % by volume while continuously measured for the duration of the test described in 6.6.4
using the charging apparatus specified as part of the equipment.

5.6.4.2.2 |evel of Protection “ec”

The charging system should not normally cause gassing. However, if gassing does occurthe cpnstruction
of the battery container shall be such that the H, level in it shall not exceed 2 % V/V after 48 h| This shall
be verified by the test of 6.7.4

NOTE These [requirements do not apply to sealed cells which can be used in Level of Protection “ec” without gny additional
protection, se¢ 5.6.1.2.

5.7 General purpose connection and junction boxes

General purpose connection and junction boxes shall be allocatéd a rating determined by thel method in
6.7.4 to engure that the limiting temperature of 4.8 is not exceeded in service.

The rating (see Annex E) shall be expressed as either:
a) the rated maximum dissipated power; or

b) the set of values comprising, for each terminal size, the permissible number and size of conductor and
the maximym current.

Information| on the use of the ¢ating in determining safe combinations of terminals and cohductor for
particular values of current is.given in Annex E.

5.8 Resistance heating equipment (other than trace heating systems)

5.8.1 General

This subclgduse specifies supplementary requirements for the resistance heating devices and|resistance
heating units (other than trace heating systems) defined in 3.13. It does not apply to induction heating, skin
effect heating, dielectric heating or to any other heating system which involves passing current through a
liquid, an enclosure or pipework. The requirements for the type tests are given in Clause 6.

5.8.1DV.1 DC Modification of Clause 5.8.1, NOTE 1 to replace with the following:
NOTE 1 The requirements for trace heating systems are given in IEC/IEEE 60079-30-1.
NOTE 2 Additional measures for increased safety have been applied to resistance heating by the required temperature limit device,

sealed containment, residual current detection (30 mA to 100 mA) with an acceptable grounded housing or an insulation monitoring
system, and thermal stability tests of the insulation system.
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5.8.2 Heating resistors
Heating resistors are not considered to be windings and 4.7 does not apply.

The non-metallic material requirements of IEC 60079-0 do not apply to the electrical insulating materials of
heating resistors.

NOTE For parts of a heating system which are not the heating resistor itself, 4.5 applies

5.8.3 Temperature coefficient

The heatinf resistor shall have a positive temperature coefficient. The manufacturer shall spécify the value
of the resigtance at 20 °C and its tolerance.

5.8.4 Insplating material
The insulaling materials used in a resistance heating device shall be tested inaceordance with 5.9.
5.8.5 Cold-start current

The cold dtart current of the resistance heating device when tested in accordance with 6.9{5 shall not
exceed the manufacturer's declared value by more than 40 )% at any time after the figst 10 s of
energizatign.

5.8.6 Elegtrical safety device
5.8.6.1 General

The functign of this protection, which is additional to the overcurrent protection, is to limit the hegating effect
and possible arcing due to abnormal«earth fault and earth leakage currents. The manufacturer shall
specify a gafety device for use with each resistance heating device or unit. Unless the resistapce heating
device or unit is intended to be mechanically protected by the manner in which it is incgrporated in
electrical dquipment, (for example-an anti-condensation heater in an electric machine), the safety device
shall comply with 5.8.6.2.

5.8.6.2 Method of protection

5.8.6.2.1 |General

The method of protection will depend on the type of system earthing (see IEC 60364-5-55 for définitions).

5.8.6.2.2 TTand TN systems

A residual current operated safety device with a rated residual operating current not exceeding 100 mA is
intended to be used at the time of installation.

NOTE 1 Preference is be given to protective devices with a rated residual operating current of 30 mA. This protective device should
have a maximum break time not exceeding 100 ms at the rated residual operating current.

NOTE 2 Typically, this system will disconnect all non-grounded phases at a residual operating current of 30 mA or higher.

NOTE 3 Additional information on residual current operated protective devices is given in IEC 61008-1.
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5.8.6.2.3 IT system

An insulation monitoring device is intended to be installed at the time of installation to disconnect the
supply whenever the insulation resistance is not greater than 50 Q/V of rated voltage.

5.8.7 Electrically conductive covering

When an electrically conductive covering ensures the function of the protective device foreseen in 5.8.6, it
shall extend over the whole of the surface of the insulating sheath and consist of an evenly distributed
conductive layer with a coverage of at least 70 % of the insulating surface. The electrical resistance of the
conductive covering shall be sufficient to ensure operation of the protective device foreseen in 5.8.6.

5.8.8 Excjusion of explosive atmosphere

The electrigal insulation shall ensure that the heating resistors cannot be in contact with the explosive
atmospher¢, unless the surface temperature is below the temperature class.

NOTE Beadeq insulation would not satisfy this requirement.

For the determination of the temperature class of a resistance heating device in Level of Protgction “eb”,
any additiopal thermal insulation intended to be installed shall net nermally be considered ag excluding
access of the explosive gas atmosphere.

5.8.9 Corlductor cross-section

The cross-section of the conductors for connections'to the resistance heating device shall bg at least 1
mm? for mechanical reasons.

5.8.10 Limiting temperature

The resistance heating device or unit.shall be prevented from exceeding the limiting temperature when
energized.

This shall be ensured by one-of'the following means:
a) a stabilized design using the temperature self-limiting characteristic of the resistance heating |device ;

b) a stabilized design’ of a heating system (under specified conditions of use);

c) a safety device according to 5.8.11

For b) and c), the temperature of a resistance heating device is dependent on the relationships between
various parameters:

— its heat output;
— the temperature of its surroundings: gas, liquid, workpiece;
— the heat transfer characteristics between the resistance heating device and its surroundings.

The necessary data regarding these relationships shall be provided by the manufacturer in the
documentation prepared in accordance with IEC 60079-0.
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NOTE For b) and c), the temperature of a resistance heating device is dependent on the relationships between various parameters
which can include, but is not limited to:

— ambient temperature range
—inlet and outlet temperature of the medium or temperature of the workpiece

— medium to be heated, with its physical properties (thermal conductivity, specific heat capacity, kinematic viscosity, Prandtl number,
relative density)

— temperature class

— heat output

— heat flux, dependent on the physical properties of the medium, its flow velocity, the supply voltage and the-perm|ssible surface
temperature

— geometry of the heating unit (arrangement of the individual heating elements, angle of incidence, heat transfer)
5.8.11 Safety device

The protedtion offered by a safety device shall be achieved by sensing:

a) the temperature of the resistance heating device or, if appropriate, of its immediate surroundings;

b) the temperature of the resistance heating device or thésurrounding temperature; and one ormore other
parameters.

NOTE 1 Examples of such parameters include:

— in the case| of liquids, a covering of the heating device of at least 50 mm can be ensured by means of a level mpnitor (dry run
protection); ol

—in the case pf flowing media such as gas and;air, the minimum throughput can be ensured by means of a flow monitof, or

— for the healing of workpieces, the heat'transfer can be ensured by the fixing of the heating device or with auxiliary| agents (heat-
conducting cgment).

60079-0 UL 60079-0 and the Specific Conditions of Use listed on the certificate shall detail
the restrictions of use. For example, when the resistance heating unit is supplied with a
safety device that is intended to be connected to other devices, functioning together as a
safety system, the selection and interconnection information of the associated equipment
shall be detailed in the Specific Conditions of Use. Where additional information is
necessary for the selection and installation of equipment functioning as part of the safety
system, the details shall be included in the Instructions.

A reset shall only be possible by hand after the previously defined process conditions have returned,
except when the information from the safety device is continuously monitored. In the event of failure of the
sensor, the heating device shall be de-energized before the limiting temperature is reached. Resetting or
replacement of a manually re-armed safety device shall be possible only with the aid of a tool.
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The adjustment of the safety devices shall be locked and sealed and shall not be capable of being
subsequently altered when in service.

NOTE 2 Thermal fuses are intended to be replaced only by parts specified by the manufacturer.

The safety device shall operate under the abnormal conditions and shall be additional to and functionally
independent of any regulating device which may be necessary for operational reasons under the normal
conditions.

For Level of Protection “eb”, the safety device shall de-energize the resistance heating device or unit either
directly or indirectly.

For Level of Protection “ec”, the safety device shall:

— de-energiize the resistance heating device or unit either directly or indirectly; or

— provide ap output for an alarm intended to be located in a constantly attended-location.
5.9 Supplementary requirements for fuses

5.9.1 General

Fuses are permitted to be used in Level of Protection “ec”. Qnly non-renewable types, applied within their
ratings, are|permitted as they are not considered to open in normal operation and become an arging part.

NOTE 1 A norl-renewable fuse is a fuse without a replaceable fuseelement.

NOTE 2 For gquipment in Level of Protection “eb” requiring‘asfuse for short circuit or thermal protection, the fuse is located outside
the hazardouq area or is protected by another type of protection suitable for EPL Gb. Level of Protection “eb” is only spitable for the
connections td the fuse.

5.9.2 Temperature class of equipment

The maximum surface temperature of the equipment shall consider each fuse mounted in the [equipment
based on the normal current of the fuse in the specific application. The maximum surface temperature for
the fuse shall be measured:

— for un-fillgd fuses;an the fuse element;

— for filled flfses on the surface of the fuse cartridge.

5.9.3 Fuse mounting

Fuses shall be mounted in enclosed holders or spring holders or shall be soldered in place. Fuse-to-fuse
holder connections shall be in accordance with 4.2.3.5.

5.9.4 Fuse enclosures

Enclosures containing fuses shall be interlocked so that the fuses can only be removed or replaced with
the supply disconnected. Alternatively, the enclosure shall carry the warning given in item h) of Table 19.
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5.9.5 Replacement fuse identification

Unless the fuses are of a non-interchangeable type, provision shall be made for the correct type and value
for replacement fuses to be marked adjacent to the fuse holders.

5.10 Other electrical equipment

6 Type verifications and type tests

6.1

Dielectric gtrengthi'shall be verified by test:

5.10DV DR Modification of Clause 5.10 to replace with the following:

Electrical equipment not completely defined in 5.2 to 5.9 shall conform to the
i i i inci lementary

requirements in Clause 5.

The ecertificate—number—shall-include—the X~ suffix equipment shall- be marked in
accordance with the marking requirements of IEC-60079-6 UL 60079-0 and the Specific
Canditions of Use listed on the certificate shall detail:

— the concept, method and unique aspects applicable to the equipment;

— ipstallation instructions including full connection details.

The documentation required by IEC-60079-0 UL 60079-0 shall include a full degcription of
hgw the intent of this clause is satisfied.

NQTE 1 This subclause is intended to provide opportunities for the incorporation of new technology. The
manufacturer is expected to conduct an analysis\of. potential faults of the equipment to ensure|the required
degree of safety during operation over the foreseeable life. This is normally based on equivalence to those
increased degrees of safety achieved over normalindustrial equipment as specified in this standard.

NQFTE 2 IEC 60079-33, Explosive atmospheres — Part 33: Special protection “s”, provides normative fequirements
that can be applied to these types of equipment. It is anticipated that IEC 60079-33 will replace the requirements of
5.1p as the method of evaluatiom for this type of equipment. A certification process is cufrently under
deyelopment by IECEX. It is notintended that part 33, Special protection "s" will be adopted in the US.

Dielectric strength

a) either as given in a relevant industrial standard Tor the individual items of elecirical equipment; or

b) if no such test requirement exists, at the test voltage according to 1), 2) or 3) below, and maintained for
at least 1 min without dielectric breakdown occurring.

1) For electrical equipment and Ex Components with rated voltages not exceeding 90 V peak or in
which working voltages not exceeding 90 V peak are present: 500 V r.m.s. *5; %.

2) For resistance heating devices and resistance heating units to which additional requirements of
5.8 apply: (1 000 + 2U,) Vr.m.s. *3, %, where U, is the rated voltage.

3) For other electrical equipment and Ex Components, where working voltages exceeding 90 V
peak are present: (1 000 + 2U) V r.m.s. *°; % or 1 500 V r.m.s. *°y %, whichever is greater, where U
is the working voltage.
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D.C. test voltages are permitted as an alternative to the specified a.c. test voltage and shall be 170 % of
the specified a.c., r.m.s. test voltage for insulated windings, or 140 % of the specified a.c., r.m.s. test
voltage for situations where air or creepage distance is the insulating medium.

For equipment or Ex Components with galvanically isolated parts, the test shall be applied separately, at
the appropriate voltage, to each part.

Dielectric tests are not required when:

— the equipment contains only Ex Components, with connections complying with IEC 60079-7;

—thereisn

— all creepd

NOTE A typic

6.2 Rotat

6.2.1 Determination of starting current ratio /,/ Iy and the time t¢

Where mad
the starting
with Annex

Alternativel

rise in rateq service and stalled conditions along.with time fr may be determined. It is preferr

calculation
concerning

6.2.2 Moy
Provided th
be tested v

positions.

6.2.3 Add

b factory installed interconnecting wiring; and

ge and clearance dimensions are rigidly controlled by the mounting of the Ex Compq

| example is a terminal box

ng electrical machines

hines with cage rotors are to be subjected to tests with'their rotors locked in order tg
current ratio /5/ Iy and the time tz, the methods of test or of calculation shall be in &
A.

method be used only to supplement the test method. See the bibliography for
the calculation of locked-rotor temperature.

nting of machine for test

at the test conditionsyare equivalent to the service conditions, rotating electrical ma
ith the axis only/insthe horizontal position, even if they are intended for use with

itional tests for machines

6.2.3.1 Sllator winding insulation system

nents.

determine
ccordance

y, where it is not practical to make tests'on*a machine, calculated figures for the t¢mperature

ed that the
references

hines may
it in other

6.2.3.1.1 Test samples

The tests shall be carried out on one of the following test samples:

a) one complete stator;

b) one stator with machine enclosure;

¢) one machine; or

d) a partially wound stator.
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In all cases, the test sample shall be in 'as new' condition and shall be representative of a complete stator
with, where appropriate, corona shield, stress grading, packing and bracing, impregnation and conductive
parts such as the stator core. All exposed conductive parts shall be earthed.

Typical stator connection cables arrangements shall be tested either on one complete stator or in a
representative model. Particular care shall be taken with the spacing of the cables, both from each other
and from adjacent conductive parts. All such exposed conductive parts shall be earthed. There shall be no
interconnections between the phase windings.

6.2.3.1.2 Impulse ignition test for Level of Protection “eb” stator insulation systems

Insulation gystems and connecting cables shall be tested in an explosive test mixture as shown in Table
13. They ghall be subjected to 10 voltage impulses of not less than three times peak.phase to earth
voltage anfl with a voltage rise time between 0,2 ps and 0,5 ps, and with a time to halfi value| which is at
least 20 y$. The impulse voltage shall be applied between one phase and earth with the other phases
earthed, and repeated for each phase.

NOTE 1 Thif is a non-standard waveform but it is believed that it is necessary to use as shert/a rise time as can| practically be
achieved to |nitiate discharge with a sufficient length to contain enough energy for ignition. This is based on [the results of
experiments ¢onducted by Physikalisch-Technische Bundesanstalt (PTB), in Germany.

NOTE 2 Thisf|test is representative of wye (star) connected machines with the supply midpoint earthed or delta connefted machines
with the virtupl midpoint near system earth. Other supply connections wouldneed to be the subject of discussion$ between the
manufacturerjand the user to determine suitable insulation system tests.

No ignition|of the explosive test mixture shall occur.

6.2.3.1.3 [Steady state ignition test for Levels of Protection “eb” and “ec” stator insulatipn
systems

Insulation $ystems and connection cablesshall be tested in an explosive test mixture as shown(in Table 13
with a sinugoidal voltage of at least 1,5times the rated r.m.s. line voltage for at least 3 min. The maximum
rate of voltage rise shall be 0,5 kV/s."TFhe voltage shall be applied between one phase and egrth with the
other phasgs earthed, and repeated-for each phase.

No ignition|of the explosive.test mixture shall occur.

Table 13
Explosion test mixtures
Equipment Group Test mixture in air
VIV
IIc (21 £ 5) % hydrogen
1B (7,8 £ 1) % ethylene
1A (5,25 £ 0,5) % propane

6.2.3.2 Cage rotor

6.2.3.2.1 The test shall be carried out using a machine which has a stator and rotor that are
representative of a finished machine in terms of the stator core and windings, and the rotor core and cage.
This shall include ducts, centring rings, rings under the end rings and balance discs, where appropriate.
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6.2.3.2.2 The rotor cage shall be subject to an ageing process comprising a minimum of five locked rotor
tests. The maximum temperature of the cage shall cycle between the maximum design temperature and
less than 70 °C. The applied voltage shall be not less than 50 % of the rated voltage.

6.2

.3.2.3DV DE Modification of Clause 6.2.3.2.3 to replace with the following:

6.2.3.2.3 After the ageing process of 6:3:3:2.2 6.2.3.2.2, the machine shall be filled with, or
immersed in, an explosive test mixture as shown in Table 13. Motors shall be subjected to
10 direct-online uncoupled starts or 10 locked rotor tests. These tests shall have a duration
of at least 1 s.

No

6.2.3.2.4
concentrati

ignition of the explosive test mixture shall occur.

During the tests, the terminal voltage shall not fall below 90 % of the ‘rated va
bn of the explosive test mixture shall be confirmed after each test.

6.2.4 Overspeed test of cemented magnets

Prior to the
shall be su
temperatur

In all cases
overspeed
no contact

Alternativel
magnets, th
representat
rotor, includ

overspeed test, the rotor of a permanent magnet machine_ tising cement to secure th
bjected to thermal endurance tests, in accordance with 1fEC 60079-0, based on
b of the rotor.

, the rotor shall be rotated at 1,2 times the maximum rated speed for at least 2 mi
est shall be considered satisfactory if there is no visual displacement of the rotor m
between the rotor and the stator.

y if testing of the actual equipment&is not practical, to confirm the securing of|
e thermal endurance and “overspeed” testing with cemented magnets can be cond
ive model taking into consideration the forces that would occur in the actual perman
ing overspeed.

For the thefmal endurance testsy.it is not recommended that the magnets be magnetized.

Externally g

NOTE Additio

riving the rotor(for the overspeed test is permitted.

al information-en conducting overspeed tests can be found in IEC 60034-1.

Itage. The

e magnets
he service

nutes. The
bgnets and

cemented
ucted on a
ent magnet

6.3 LumiTaires

6.3.1 Battery operated luminaires

If the luminaire is supplied by cells or batteries, all tests shall commence with a fully charged battery.

6.3.2

6.3.2.1

Impact and drop tests

General

The lamp filament need not remain intact after the impact or drop tests, conducted in accordance with IEC
60079-0, but the outer bulb shall remain intact.
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6.3.2.2 Tests for resistance to impact (portable and transportable luminaires and handl

ights)

For portable and transportable luminaires and handlights, the applicability of the tests for resistance to

impact in IEC 60079-0 are modified as shown in Table 14.

Table 14
Tests for resistance to impact
Portable and transportable luminaires and handlights Drop height h°+0,001 with 1 °+07001 kg mass

m

Guard havirlg maximum individual openings up to 2 500 mm?, 0,7

Light-transnitting parts protected by a protruding rim with a minimum height of 2 0,4

mm without lguard and light transmitting part less than or equal to 5 000 mm?

Light-transnjitting parts without guard and light transmitting part greater than 5 0,7

000 mm?

Light-transnjitting parts with guard having individual openings up to 2 500 mm?; 0,2

(tested withgut guard)

prevent impgct.

NOTE A guard for light-transmitting parts having individual openings up to 2 500 mm? reduces the risk of impact, but does not

6.3.3 Meghanical tests for screw lampholders other than E10
6.3.3.1 Testing the force on the bottom contact of the lamp/lampholder
These insdrtion and withdrawal tests do not have to be'carried out with E10 lampholders.

For type Efl4, E27 and E40 lampholders, a testdamp cap in accordance with the dimensions

specified in

IEC 60238 shall be fully inserted into the lampholder, applying an insertion torque as prescrijed in Table

15. The tept lamp cap shall then be partly~withdrawn by rotating through at least 15°. The fi
bottom conptact of the lamp shall be_not'less than 15 N for Level of Protection “eb” or 10 N

brce on the
for Level of

Protection |“ec”. For type E13, E26,;and E39 lampholders, the test shall be performed based on the
dimensional requirements of IEC ‘60238, modified for differences between related lamp caps given in IEC

60061-2.
6.3.3.2 Testing the minimum removal torque of the lamp/lampholder

For type E[l4, E27 and E40 lampholders, a test lamp cap in accordance with the dimensions

specified in

IEC 60238 shall"be fully inserted into the lampholder, applying an insertion torque as prescried in Table
15. For type E13, E26, and E39 lampholders, the test shall be performed based on the dimensional
requiremer ; ift ' i i 061-2.

The test lamp cap shall then be partly withdrawn by rotating through at least 15° and the torque then
required to remove the cap shall be not less than the minimum removal torque prescribed in Table 15.
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Table 15
Insertion torque and minimum removal torque

Lamp cap size

Insertion torque

Minimum removal torque

Nm Nm
“eb” “ec” “eb” “ec”
E14/E13 1,0+0,1 1,0+£0,1 0,3 0,3
E27 / E26 1,5+0,1 1,5+0,1 0,5 0,5
E40/E39 3,0+0,1 2,25+0,1 1,0 0,75

NOTE Where vibration is severe, special mounting is typically provided for the luminaires.

6.3.4 Abn

ormal operation of luminaires

6.3.4.1 Abnormal operations of ballasts for discharge lamps

6.3.4.1.1

The ballast
resistor, in

twice the n
without cha
exceeded t

_evel of Protection “eb”, rectification test

ne temperature class.

is supplied at rated voltage with the lamp replaced by a test Cireuit consisting of a diode and a
barallel. By varying the resistance, the test circuit current is*adjusted to a value at least equal to
ormal lamp current. The supply voltage is then increased to not less than 110 % of rating
nging the test circuit. When temperatures have stabjlized, the temperatures shall not have

With the dipde and resistor in circuit, the ballast is then-supplied at rated voltage and when tefperatures

have stabili

NOTE 1 A dio

NOTE 2 A vari

NOTE 3 Althd
permitted to b

6.3.4.1.2

6.3

zed, the limiting temperature shall not be éxceeded.
e rated 600 V / 100 A is typically used.

able resistor, 0 to 200 ohms, with a rating:at least half the lamp wattage is typically used.

b protected by Level of Protection“eb” or “ec”.

|_evel of Protection “ec”

4.1.2DV DR:Modification of Clause 6.3.4.1.2 to replace with the following:

ugh such lamps are not permitted to be used in luminaires of Level of Protection “eb” or “ec”, the ballast itself is

The temperatures determined during the tests shall not exceed the limiting tempgrature.

The—temperatures—shall- not—exceed—the—values—given—in—the—thermal—test{(abnormal
operation) of IEC 60598-1 or UL 1598 or UL 8750 under conditions representing abnormal

service conditions (where applicable but not representing a defect in the luminaire or
misuse) using a test voltage as specified in IEEC-60079-6 UL 60079-0.

For windings, the maximum winding temperatures permitted by IEC 60598-1 or UL 1598 or
UL 8750 shall be reduced by 20 K.

The temperature of windings containing thermal protective devices may exceed these
temperatures by up to 15 K for 15 min, prior to operation of the protective device.
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6.3.4.2 Abnormal operation of luminaires with tubular fluorescent lamps

6.3.4.2.1 Level of Protection “eb”

6.3.4.2.1.1 Rectification test

The luminaire is supplied at a voltage of not less than 110 % of its rated voltage and a diode is then
introduced in series with the lamp. When temperatures have stabilized, the temperature shall not have
exceeded the temperature class.

With the

tures have

stabilized,
It may be 1
6.3.4.2.1.2

The luming
necessary

temperatufe shall not be exceeded.

6.3.4.2.2
6.3
T
st

6.3.4.3 P

6.3.4.3.1

The asymn
conducted
Table 16.

The tests S

iode in circuit_the luminaire js then innlnlind at rated \/nl’rqgn and when h:mlm:xr
he limiting temperature shall not be exceeded.

ecessary to introduce the diode into the lamp circuit after the arc is initiated.
Inoperative lamp test

ire is supplied at a voltage of not less than 110 % of its rated voltage and lamps are
to cover all possible combinations and, when temperatures have stabilized,

Level of Protection “ec”
.4.2.2DV DR Modification of Clause 6.3.4.2:2.to replace with the following:

ere are no additional type test requirements beyond those of the relevant
ndard, IEC 60598-1 or UL 1598 or UL '8750.

pwer dissipation of cathodes-of lamps supplied by electronic ballasts
Luminaires in Level of Protection “eb”

hetric pulse test-and the asymmetric power dissipation test in accordance with Anne
The maximum-cathode power observed during the test shall not exceed the vall

hall be-eonducted at the minimum and maximum ambient temperature of the lumina

6.3.4.3.2

femoved as
the limiting

industrial

X G shall be
es given in

I . . . I I f P I I- I b“

The asymmetric pulse test and the asymmetric power dissipation test shall be conducted in accordance
with IEC 61347-2-3.

The maximum cathode power observed during the test shall not exceed the values given in Table 16.

The tests shall be conducted at the minimum and maximum ambient temperature of the luminaire.

NOTE The relevant industrial standard for electronic ballasts is IEC 61347-2-3.
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Table 16
Power dissipation of cathodes of lamps supplied by electronic ballasts
lamp type Level of protection ambient temperature maximum
temperature for class cathode power
the luminaire
Eieb” Eiec” OC W

T8 /T10/T12 Permitted Permitted <40 T4 10

T8 /T10/T12 Permitted Permitted <60 T4 8

T8/T10/T12 Permitted Permitted <60 T3 10

T5 (8 W) Permitted Permitted <40 T4 4

T5 (8 W) Permitted Permitted <60 T3 4

T5-HE (8 W {o 35 W) Excluded Permitted <60 T4 5
6.3.5 Sulthur dioxide test for Level of Protection “eb” for the connection of bi<pin lamp [caps to
lampholdefs
The connegtions shall be tested in accordance with IEC 60068-2-42 for a period of 21 days with the
contacts fully assembled.
After the tegt, the contact resistance shall not have increased by mare than 50 % of the initial vajue.
Representgtive lamp cap pins shall be made of brass with a minimum 0,8 um finish, and [chemically
brightened.
6.3.6 Vibration test for Level of Protection “eb” for luminaires with bi-pin lamps
The lumina|res shall be submitted to a vibration‘endurance test in accordance with IEC 60068-2}6.
A complete| sample of the luminaire is mounted by its normal fixings to a rigid test fixture, and gxposed to
frequencieq between 1 Hz and 100 Hz:
Between 1 Hz and 9 Hz, the amplitude shall be not less than 1,5 mm; between 9 Hz and 100 Kz, the test
unit shall bg subjected to an acceleration of not less than 0,5 g.
The frequency sweep-rate shall be 1 octave per minute with an endurance exposure of 20 cycles in each
of the orthogonal planes.
After the eXposure, there shall be no visible mechanical damage on all parts of the luminaire. Fyrthermore,

current sha

re 3. If the

lampholder contacts are mechanically asymmetrical, the test shall be repeated with the active contacts

reversed.
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| | | |
| | | |
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| 2 |
| — 7 |
I | 3 |
4
6
L 5 ®
S4562
Key
1 lampholdgr 4 oscilloseope
2 lamp 524 \Vd.c.
3 connectio 6 resjstor
Figure 3
Arrangement for.the luminaire vibration test
A special [test lamp is prepared (by“disrupting the cathodes using a high current and a|lightweight
connectionl made across the lamp.
The current during the test'shall be the rated r.m.s. value for the lamp.
During thg test, no{evidence of current interruption or significant change in contact voltage shall be
observed.

6.3.7 Tegtfor wiring of luminaires subject to high-voltage impulses from ignitors

The test voltage at a nominal frequency of 50 Hz or 60 Hz is applied for not less than 1 min between the
conductor and a metal foil of width of at least 25 mm wrapped around the external surfaces of the test
sample insulation but not nearer than 25 mm to the bare conductors. The test sample is at least 500 mm

long.

The voltage is to be not less than 3 kV r.m.s. in circuits using ignitors marked with 2,8 kV, or not less than 5
kV r.m.s. in circuits using ignitors marked 5,0 kV.

No flashover or breakdown shall occur during the test.
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6.3.8 Tests for electronic starters for tubular fluorescent lamps and for ignitors in Level of

Protection

6.3.8.1

“ec” for discharge lamps

General

Ignitors and electronic starters are categorized according to the following features:

a) the peak

pulse voltage (Vpk) generated at the lamp does not exceed 1,5 kV, 2,8 kV or 5,0 kV;

b) the ignitor is or is not fitted with a cut-out device to inhibit repeated starting attempts should the

associated

c) the ignitg

6.3.8.2 Cuit-out device test

Where an ¢

air temperattures of (-25 _,*?) °C, (25 _,*?) °C and a temperature that is the maximum service te

+(10 ™2
checked as|

a) For starters for tubular fluorescent lamps, the test sample shall consist of the full luminaire

the lamps 1
occasions
prevent furt

b) For ignit
removed. Tl
attempts. T

If all three
cut-out dev,
"without cu
isolated or
where the i

6.3.8.3 Li

6.3.8.3.1

amp either fail to start or fail di |ring nlnnm’rinn;

r does or does not cause the peak pulse voltage to be applied to the ballast winding.

lectronic starter or ignitor is fitted with a cut-out device, three individual units shall b

K (unless operating temperature limits are explicitly stated_otherwise). Compliang
follows:

eplaced by resistors to simulate the cathodes. Thetest sample is energized on ten
vith at least 15 s between starting attempts.The cut-out device shall operate wit
her lamp starting attempts.

brs for discharge lamps, the test sample‘shall consist of the full luminaire circuit with
he test sample is energized on tenssuccessive occasions with at least 15 s betwe
he cut-out device shall operate within 125 % of the rated time shown on the ignitor.

ndividual units comply withthe requirements, the starter or ignitor shall be classifi
ce". If any of the three individual units fail to comply, the starter or ignitor shall be ¢
t-out device" and subsequent tests shall be carried out on samples with the cuf
removed so as te-render the device inoperative and the ignitor deemed unsuita
hnitor stresses the-ballast winding.

fe test (failed lamp)

gnitor thermal endurance test

e tested at
emperature
e shall be

circuit with
successive
hin 10 s to

the lamps
en starting

bd as "with
assified as
out device
ble for use

A further three individual ignitors shall pass the following thermal endurance test.

a) Ignitors without a cut-out device

1) Place the ignitors in a draught-free oven or enclosure and raise the ambient temperature to not

less

than 60 °C.

2) Energize at the maximum rated operating voltage, at highest operating frequency (or lowest if
this produces the highest temperature rise within the ignitor) in a circuit simulating the failed lamp
condition.

3) Leave the ignitor in a stable state for not less than 60 days.

4) De-energize, remove the ignitor from the oven or enclosure and cool to room temperature.
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b) Ignitors with a cut-out device

1) Place the ignitors in a draught-free oven or enclosure and raise the ambient temperature to not
less than 60 °C.

2) Energize at the maximum stated operating voltage, at the highest operating frequency (or lowest
if this produces highest temperature rise within ignitor), in a circuit simulating the failed lamp

con

dition for a nominal 30 min on 30 min off cycle.

3) Continue the test until 500, 30 min on / 30 min off, cycles are complete.

4) Dn-nnnrgi7n, remove the ignifnr from the oven ar enclosure and cool to room temperature.

6.3.8.3.2
The electrq

a) exhibit
condition,

b) have fai
other mech

Evaluation criteria
nic starter/ignitor shall be examined and shall either:

no mechanical or electrical defect likely to render the unit inoperative in other th
br likely to generate an ignition hazard, or

ed to a "safe" condition without passing through an incendive mode and without ex
anical or electrical defect.

6.3.9 Tedt for starter holders for luminaires in Level of Protection “ec”

Three sam
maintained

After a totd
cool for at
dimension

The contad

an a “safe”

hibiting any

ples of the starter holder are placed in a héating cabinet in which the ambient temperature is

at (85 £ 2) °C.

| of not less than 72 h, the starter holders are removed from the heating cabinet ang
east 24 h. The contact pressure(s then measured by means of a device made accqg
of the gauge detailed in IEC 60400.

t force shall be not less than 5 N.

6.4 Meaduring instruments and instrument transformers

The tempg

rature rise,"of ‘current transformers with their secondary windings short-circuited

current-cafrying parts. of measuring instruments when the current /I, flows for approximately
established by ealculation or test. In making these calculations, the temperature coefficient o
shall be taken.into account but heat losses shall be ignored.

| allowed to
rding to the

and of the
1 s may be
F resistance

The dynamic strength of current-carrying parts shall be verified by testing. Current transformers shall be
subjected to the test with their secondary windings short-circuited. The duration of the dynamic test shall

be at least

0,01 s with a primary current peak value not less than /g, for at least one peak.

The duration of the thermal test shall be at least 1 s with an r.m.s. value of primary current not less than /..

The dynamic test may be combined with the thermal test provided that:

a) the first major peak current of the test is not less than the dynamic current (/y,,); and

b) the test is made at a current / for a time ¢ so that (/°t) is not numerically less than (/,)? and provided t has
a value between 0,5 s and 5 s.
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An inter-turn overvoltage test shall be carried out on current transformers by the method given in IEC
60044-6 but with an r.m.s. value of primary current equal to 1,2 times the rated value of primary current.

6.5 Transformers other than instrument transformers

The temperature rise of transformers shall be determined by test while connected to the specified load.
Any integral or fully-specified protective device shall be in circuit.

Additionally, if the specified load does not form part of the equipment for which compliance with this
standard is claimed, the transformer shall be tested under the most adverse load conditions, including
short-circuit of secondary windings. Any integral or fully-specified protective device shall be in circuit.

6.6 Verification and tests for cells and batteries of Level of Protection “eb”
6.6.1 General

These type|tests are applied to secondary batteries with rated capacity >25 Ah
6.6.2 Insylation resistance

Test conditipns are as follows:

a) the meaguring voltage of the ohmmeter shall be at least 100'V;

b) all conngctions between the battery and the external circuits and, where fitted, the battery container
shall be disponnected;

c) the cells ghall be filled with electrolyte up to the maximum permissible level.
The insulation resistance is considered satisfactory if the measured value is equal to at least 1 MQ.
6.6.3 Meghanical shock test
6.6.3.1 General

6.6/3.1DV DR Modification of Clause 6.6.3.1, first paragraph to replace with the following:

Batteries which are subject to mechanical shocks in normal service shall be supmitted to
this test. Other batterles are not to be submltted to this test but—the—eert#matemnber—shau
i = ancew e ements of IEC
6007—9-0 UL 60079 0 and the Specmc Condltlons of Use listed on the certificate shall detail
this restriction.

The test shall be carried out only on samples of cells and their connections. Where cells of similar
construction are foreseen in a range of capacities, it is not necessary to test every capacity but only a
sufficient number of them to allow assessment of the behaviour of the complete range.

6.6.3.2 Test conditions

A test shall be carried out on each sample, comprising at least 2 x 2 new and fully-charged cells complete
with intercell connectors, installed in a suitable container. Each sample shall be in ready-for-use condition.


https://ulnorm.com/api/?name=UL 60079-7 2021.pdf

JUNE 3, 2021 UL 60079-7 101

Each sample shall be mounted in its normal operating attitude and by its normal means of attachment,
either directly or by means of a rigid fixture, to the mounting surface of the shock machine. The mounting
shall satisfy the requirements of 4.3 of IEC 60068-2-27:2008.

The shock machine shall generate a half-sine pulse as shown in Figure 2 of IEC 60068-2- 27:2008. The
velocity change tolerance, transverse motion and measuring system shall satisfy the requirements of
4.1.2, 4.1.3 and 4.2 respectively of IEC 60068-2-27:2008. The peak acceleration value shall be 5 g,, as
defined in Table 1 of IEC 60068-2-27:2008.

6.6.3.3 Test procedure

The test prpcedure for each sample shall be as follows:

a) the capgcity of each sample is determined;

b) a constgnt discharge current at the 5 h rate flows during the test;
c) 15 indegendent shocks are applied to each sample as follows:

— tHree successive shocks in the vertically upwards direction,

— three successive shocks in each direction along two perpendicular axes in the horizpntal plane.
Thgse axes are chosen so as to reveal possible weakfhgsses;

d) after redharging, the capacity is again determined.

6.6.3.4 Aicceptance criteria

The following three conditions shall be satisfied for each sample:

a) no abrupt change in voltage during the test,

b) no visible damage or deformation,

¢) no redugtion in capacity.of more than 5 %.

6.6.4 Tedt for ventilation of Level of Protection “eb” battery container

The purpoge-0f the test is the determination of the maximum hydrogen concentration within[the battery
container and-the adequate dimensioning of its ventilation openings. For this_hydrogen is released within

the battery container.

The flow rate of hydrogen to be released in the battery container shall be determined by the following
formula:

Hydrogen (m®h) = number of cells x capacity (Ah) x 5 x 10 (4)

NOTE The formula is valid when pure hydrogen is used. When impure hydrogen is used, the flow rate is typically increased to
compensate for the impurity of the hydrogen.

One of the following methods may be used. The test shall be carried out at atmospheric pressure in an
area free from appreciable draughts.
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a) Method 1

That part of the battery container which normally contains the cells shall be fitted with closed
boxes. The lids of the boxes shall be provided with filler and vent plugs identical in form, number
and location with those on the cells. The location of the boxes shall be such that the natural
ventilation normally existing between the cells is unchanged.

Into the space above the boxes, hydrogen shall be fed through the filler and vent plugs with a
constant flow corresponding to the type of construction of the cells and to their capacity. The

volu

me of hydrogen required shall be determined from the formula given.

a oL

Therh

b) Method 4

The

capacity intended to be used in service.

The

An
flow]

The

®)

whe

At th
the
mor

The test sh
hydrogen ¢
hydrogen ¢
considered

wdeaaan-challba dicteibiitad aciallh o act Sl L £11l andyvant nlioc
TyCOTrogeTroSam ot trStmootC U Cquan y armorgstan thc T arta v O prayg ST

battery container shall be equipped with a battery made up of cells ofythe numbe

cells shall be new, fully charged and connected in series.

bvercharging current shall be passed through the battery<to~produce hydrogen at
corresponding to the number, size, type of construction and capacity of the cells in t

hydrogen
number of cells % 0,44 x 107

overcharging current<s

re overcharging current is in amperes and hydrogen is in cubic meters per hour.

e beginning of the test, the~ambient temperature, the temperature of the battery co
emperature of the cells or of the boxes simulating the cells shall not differ from ea
b than 4 K. These temperatures shall be between 15 °C and 25 °C.

all be continued” until four consecutive measurements have shown that the incrg
pncentrationsdoes not exceed the mean of the four measurements by more than
bncentration decreases in the course of measurement, the maximum measured val

I, type and

a constant
he battery.

volume of hydrogen to be released shall be)determined by the formula given. The
ovefcharging current is determined by the following formula:

htainer and
th other by

ase in the
5 %. If the
ue shall be

The time ir

terval-between tonsecutive measurementsshattbe ot fesstham S6—mim it

e case of

continuous measurement, high concentration values are measured for short periods, these may be
omitted if the period is less than 30 min.

The measurement of the hydrogen concentration shall be made at different positions beneath the cover in
order to locate and measure the highest concentration in the container.

The measurement shall be made approximately central to the upper surface of the cells (or closed boxes)
and the cover of the battery container and at a distance from the filler and vent plugs.

The test shall be carried out at least twice.

The test is satisfactory if the hydrogen concentration thus determined does not exceed 2 %.
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6.7 Verification and tests for cells and batteries of Level of Protection “ec”

6.7.1 General

NOTE These

type tests apply to vented secondary batteries.

6.7.2 Insulation resistance

The requirements of 6.6.2 apply.

6.7.3 Me

The requirgments of 6.6.3 apply.

6.7.4 Tedt for ventilation of Level of Protection “ec” battery container

To verify

V/V in not fnore than 48 h by natural dissipation in still air at a constant tempeérature.

6.8 Geng
6.8.1 Ge

The gener
that are wi
conductor
internal din
test curren
effects of

arranged in groups of six, each with a length outside the box of at least 0,5 m.

A current ¢
circuit. Thg
reached. T

chanical shock test

bmpliance with 5.6.4.2.2, a H, concentration of greater than 90 %W/V shall be reduced to 2 %

ral purpose connection and junction boxes
neral

bl purpose connection or junction box shall be<fitted with a number of the 'worst casg' terminals
red using conductors of the maximum size Specified for that particular terminal. The length of
connected to each terminal and contained within the enclosure shall be equal to the maximum
nension (three-dimensional diagonal) of the enclosure. The wiring shall be arranged so that the
t is passed through each terminali\and its wiring in series. In order to represent the thermal
punching of conductors and alse~other effects of typical installations, the conductors shall be

qual to the rated current.of the terminal for the application shall be passed through the series
temperature of thethottest part shall be measured when steady state conditions|have been
[0 facilitate the substitution of alternative terminal types in accordance with Annex E, the

temperatu
shall be d

NOTE The'
conductor en

6.8.2 Maxi

e rise above lgcal"ambient (i.e. immediately surrounding the terminal inside the jynction box)
ermined for the worst case terminal.

orst case! terminal is that which has been found to exhibit the highest temperature rise. Varying the gonductor size,
ry location, terminal location / geometry, and terminal size has been found to affect the results.

If the limiting value of the maximum dissipated power has to be determined for a particular temperature

class, then

it is necessary to vary the number of terminals and repeat the test until the limiting temperature

is approached. The rated maximum dissipated power (see item a) of 5.7 and Annex E) shall be calculated

using the ¢

ircuit resistance at 20 °C and the rated current applied in the test.

NOTE The rated maximum dissipated power is calculated using the 20 °C resistance value to facilitate the calculation of permissible

combinations

of terminals, wiring and currents (see Annex E).
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6.8.3 Defined arrangement method

As an alternative to specifying only the rated maximum dissipated power, it is possible to specify a set of
values relating the junction box dimensions to the specific junction box attributes. Additional information is

givenin Annex E.

6.9 Resis

tance heating equipment

6.9.1 The tests shall be carried out on a sample or prototype of the resistance heating device.
6.9.2 Theerification of the electrical insulation of the sample or prototype shall be by immersion of the
relevant part in tap water at a temperature between 10 °C and 25 °C for not less than 30 _mip and then

subjecting t

a) Apply a
less than 1
is applied K
covering, th

Whe
app

covering or the water. Connections between conductors,inCluding those under insulatig

brok

b) Measur¢g
between th
The sample

6.9.3 The
a sample o

between —2
submitting i

6.9.4 The
equipment
used with 3
unless the
for enclosu

he sample or prototype to the test in a) followed by that in b):

boltage of (500 + 2U,) V r.m.s. *°, %, where U, is the rated voltage of-the equipm

etween the heating conductor and the conductive covering or, where there is no
e water.

n there are two or more conductors electrically insulated-from each other, the
ied between each pair of conductors and then between(each conductor and the

en if necessary, for example with parallel heating cable.

e heating conductor and the metallic covering, or where there is no metallic covering
or prototype shall have an insulation resistance of at least 20 MQ.

thermal stability of the insulating materials of the resistance heating device shall be

5 °C and —-30 °C for at Jeast’24 h. Compliance of the sample or prototype shall be
[ to the insulation integrity-test of items a) and b) of 6.9.2.

similar to that specified by IEC 60079-0. A hemispherical hardened steel impact he
n impact energy according to the degree of mechanical risk as prescribed in tha
esistaneeheéating device or unit is protected by an enclosure complying with the re
es in/IEE'60079-0.

6.9.5 The

min, with the conductive covering foreseen in 5.8.7 entirely exposed-to the water. T

the insulation resistance with a d.c. source voltage (nominal) of 500 V. The voltage

I prototype by conditioning it in'air at a temperature at least 20 K greater than thg
operating t¢mperature, but not less thap\80 °C, for at least 672 hours and subsequently at a te

test for resistance to impact shall be carried out on two new samples or protd

ent, for not
he voltage
conductive

voltage is
conductive
n, shall be

b is applied
the water.

verified on
maximum
emperature
verified by

types with
ad shall be
[ standard,
juirements

test for the cold start current shall be carried out on three samples or prototyipes of the

resistance heating device attached either to a thermal mass or to a heat sink in a cold chamber stabilized
at the manufacturer's declared cold start temperature 2 K.

The operating voltage shall be applied to the samples without removing them from the cold environment
and a continuous record is made of the current flow obtained during the first minute of energization.

6.9.6 Tests for specific forms of resistance heating devices or units shall be carried out in accordance

with Annex

B.

6.10 Terminal insulating material tests

A sample terminal shall be mounted as intended in service and shall then be subjected to the thermal
endurance tests of IEC 60079-0. A copper conductor of the maximum rated size (based on the rated cross
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section of the terminal) shall then be installed in each connection in accordance with manufacturer’s
instructions. A pulling force corresponding to the conductor size given in Table 17 shall be applied
gradually to each conductor in sequence and maintained at that value for at least 1 min. The conductor
shall not become dislodged from the clamping unit, the terminal assembly shall not separate from the
terminal insulator, and the terminal insulator shall not crack.

NOTE Dislodging of the terminal from a mounting rail is not considered a failure. Additional terminals or securing devices are typically
added to the mounting rail to support the terminal and allow the test to be conducted.

Table 17
Value for pull-out tests
SiZe of conductor ISO Size of conductor Pull-out-force
mm? AWG N
0,5 20 20
0,75 18 30
1,0 17 35
1,5 16 40
2,5 14 50
4 12 60
6 10 80
10 8 90
16 6 100
25 4 135
35 2 190
50 0 236
70 00 285
95 000 351
120 250 kemil 427
150 300 kemil 427
185 350 kemil 503
240 500 kemil 578
300 600 kcmil 578
350 700 kemil 645
380 750 kemil 690
400 800 kcmil 690
450 900 kemil 703
500 1 000 kemil 779
630 1250 kemil 966
750 1500 kemil 1175
890 1750 kemil 1348
1000 2 000 kemil 1522

NOTE 1 Values derived from IEC 60999-1, IEC 60999-2 and IEC 60947-1.

NOTE 2 Annex F gives the comparison between AWG and metric sizes.
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7 Routine verifications and routine tests

71

Dielectric tests

A dielectric strength test shall be carried out in accordance with 6.1. Alternatively, a test shall be carried
out at 1,2 times the test voltage, but maintained for at least 100 ms.

For Level of Protection “ec”, where there is a routine dielectric strength test in the relevant industrial
standard for the individual items of electrical equipment, this test is acceptable.

NOTE 1: In some _cases, the actual test period might be significantly longer than 100 ms, as a sample with a large distributed

capacitance c

When the
process, th
acceptanceg

Routine die
—the equip
—thereisn

— all creepd

NOTE 2: A typ
7.2 Dieleq
Contrary to
The insulat

7.3 Inter-

An inter-tun overvoltage\test shall be carried out on current transformers by the method gi

60044-6, w

8 ExConi

hn take longer to reach the actual test voltage.

creepage and clearance dimensions are rigidly controlled by tooling in the’ma
b routine tests may be performed on a statistical basis in accordance with\ISO 285
quality limit (AQL) of 0,04.

ectric tests are not required when:
ment contains only Ex Components, with connections complying with IEC 60079-7;
b factory installed interconnecting wiring; and

ge and clearance dimensions are rigidly controlled by the mounting of the Ex Compd

ical example is a terminal box
Ltric tests for batteries

7.1, the dielectric strength test for'batteries shall be carried out in accordance with 6]

urn overvoltage-tests

th an r.mf&value of primary current equal to the rated value of primary current.

ponent certificates

on resistance of a battery is considered satisfactory if the resistance is at least 1 MQ)|

nufacturing
D-1 with an

nents

6.2.

ven in IEC

8.1

General

As the application of increased safety 'e'’ Ex Components can often affect temperature rise and
creepage/clearance, Ex Component certificates shall include the necessary technical information to allow
the appropriate evaluation of the application of the Ex Component in equipment.

8.2 Termi

nals

The schedule of limitations on an Ex Component certificate for terminals shall include the following, where

applicable:

a) details on how the use of qualified terminal jumper accessories can affect the current rating;
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b) details on how the use of qualified terminal accessories can affect creepage and clearance;
c) details on how different mounting options of terminals can affect creepage and clearance;
d) details on specific mounting that may be required to provide the required torque resistance;
e) type and number of conductors per clamping unit;
f) the limiting temperature of the insulation;
g) temperat 2.2
h) resistange across the terminal with rated conductor cross-section (as determined by the manufacturer).
9 Marking and instructions
9.1 Gengral marking
9.1DV.1 DR Modification of Clause 9.1, first paragraph to replace with the following:
9.1DV1.1 These requirements supplement and ~modify the marking and |nstruction
requirements of IEC-60079-0 UL 60079-0 which are-applicable also to Type of |[Protection
in¢reased safety ”e”. The Level of Protection “eb™ or “ec”, shall be shown as tte Level of
Prptection. For level of protection “ec” the marking “nAc” or “nA” may be substituted.
NOTE 1 The 2017, and prior, National Electrical Code®, NFPA 70, does not recognize “ec” as a Type pf Protection.
Thé marking “nAc” or “nA” is substituted until this can be rectified.
NQOTE 2 This standard does not prohibit the use of a second EX marking string including either the “pAc” or “nA”.
Fof example:
Class |, Zone 2 AEx ec HCT6 Gc
Class |, Zone 2 AExnA'lIC T6 Gc
Electrical gquipment shall be additionally marked with the following:
a) rated vojtage;-along with rated current or rated power. If multiple voltage, current or power rgtings apply,
and all of these. ratings are not marked, then only the maximum ratings are required to be marked with the
complete rating details shown on the certificate;

For equipment or Ex Components effectively operating at other than unity power factor, both
current and power ratings are marked.

b) for rotating electrical machines in Level of Protection “eb”, the starting current ratio /,/ly and time fg;

c) for measuring instruments with current-carrying parts and for current transformers, the value of short-
circuit current Igc;

d) for luminaires, the technical data of the lamps to be used, for example, electrical rating and, if

necessary,

e) for gene

the dimensions;

ral purpose connection or junction boxes, the rating expressed as either:
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— the rated maximum dissipated power, or

— the set of values comprising for each terminal size, the permissible number and size of conductor

and

the maximum current;

f) restrictions in use, for example use in clean environments only;

g) the characteristics of special protective devices where required, for example for temperature control or
for arduous starting conditions, and special supply conditions, for example for operation only with a

converter;

h) for battefiies in accordance with 5.6:

type
numn
rate

If th
mar

If th
toc
Tabl

i) for Ex Co

—th
—th
Whd

As t
be s

j) fo
of 5|

9.2 ExCgd

of construction of cells,
ber of cells and nominal voltage,
i capacity with the corresponding duration of discharge.

e charger is not protected by a suitable type of protection,\the equipment shal
King per item f) of Table 19;

b battery charger is not protected by a suitable type of.protection and requires a pe
bol below the marked temperature class, the equigment shall carry the marking pe
e 19;

mponent terminals:
b conductor range,
b rated voltage;

re marking space is insufficient, this information may appear in the instructions.

ne Type of Protection.“e” ratings can be different from the industrial ratings, such rati

carry the

iod of time
- item g) of

ngs should

juirements

DV.

egregated to the extent possible.
resistance heating devices and resistance heating units to which the additional re
8 apply, the @éperating temperature.
mponent enclosures
T DR Modification of Clause 9.2, first paragraph and NOTE to replace with the |

following:

The enclosure shall be marked in accordance with the requirements for marking of Ex
Components given in IEC-60079-0 UL 60079-0, but the marking shall be internal and need
not be permanent. The Ex marking string shall not be marked externally.

NOTE A typical Ex marking string for an Ex Component enclosure is Class |, Zone 1 AEx eb IIC Gb.

Only manufacturer’s name and enclosure identifier information (such as type or serial number) may be
marked external to the enclosure. This marking need not be permanent.
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These markings may be omitted if the Ex Component enclosure manufacturer is also intended to be the
holder of the equipment certificate, and indicated as such in the Ex Component certificate Schedule of
Limitations.

9.3 Instructions for use
9.3.1 Battery operated equipment

Instructions for use (instructions for maintenance), for display in the battery charging station, shall be
supplied with each battery. These shall include all instructions necessary for charging, use and
maintenance.

The instrugtions for use shall include at least the following information:
a) the namg of the manufacturer or supplier or his registered trade mark;
b) the manpfacturer's type identification;

c) the numper of cells and the nominal voltage of the battery;

d) the rated capacity with the corresponding duration of discharge;

e) the charging instructions; and

f) any othef conditions concerning the safe operation ofthe battery, for example restrictions on the lifting of
the cover quring charging, the minimum time beforeclosing the cover because of the release pf gas after
terminationy of charging, the checking of the electrolyte level, the specifications for the ele¢trolyte and
water for tqpping up, the mounting position.

9.3.2 Terminals
The instrugtions for use shall include-at least the following information:
a) assignegl torque values, if the manufacturer assigns a value of tightening torque;

b) unless puitable markings are provided, the instructions shall indicate clearly any rearrapngement or
adjustment that is mecessary to adapt to various sizes of conductors, if the rearrangement or adljustment is
not obvious;

¢) instructionsforproperinstallation-of the-condustorfor terminal-constructionswhere-thewiring method is

not obvious;

d) conductor insulation stripping requirements.
9.3.3 Luminaires
The instructions for use shall include at least the following information.

a) For bi-pin luminaires, only lamps with brass pins shall be used when installing or replacing lamps.

NOTE Commercially available lamps normally use brass pins.
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