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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN IEC 60079-11:2024.
Itis identical to IEC 60079-11:2023, incorporating corrigendum June
2024. It supersedes BS EN 60079-11:2012, which will be withdrawn on
31 December 2027.

The start and finish of text introduced or altered by corrigendum is
indicated in the text by tags. Text altered by IEC corrigendum June 2024
is indicated in the text by (Ac].

The UK participation in its preparation was entrusted to Technical
Committee EXL/31/2, Intrinsically safe apparatus.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 580 99168 4
ICS 13.230; 29.260.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 December 2024.

Amendments/corrigenda issued since publication

Date Text affected
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EUROPEAN STANDARD EN IEC 60079-11

NORME EUROPEENNE
EUROPAISCHE NORM December 2024

ICS 29.260.20 Supersedes EN 60079-11:2012

English Version

Explosive atmospheres - Part 11: Equipment protection by
intrinsic safety "i"
(IEC 60079-11:2023 + COR1:2023)

Atmospheres explosives - Partie 11: Protection de Explosionsgefahrdete Bereiche - Teil 11: Gerateschutz
I'équipement par sécurité intrinséque "i" durch Eigensicherheit "i"
(IEC 60079-11:2023 + COR1:2023) (IEC 60079-11:2023 + COR1:2023)

This European Standard was approved by CENELEC on 2024-10-16. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.
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I |
EN IEC 60079-11:2024 (E)

European foreword

The text of document 31G/352/FDIS, future edition 7 of |[EC 60079-11 + COR1:2023, prepared by
SC 31G "Intrinsically-safe apparatus" of IEC/TC 31 "Equipment for explosive atmospheres" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 60079-11:2024.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2025-12-31
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2027-12-31
document have to be withdrawn

This document supersedes EN 60079-11:2012 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60079-11:2023 + COR1:2023 was approved by CENELEC
as a European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

NOTE  Approved as EN IEC 60068-2-14
NOTE  Approved as EN 60068-2-78
NOTE  Approved as EN IEC 60079-14
NOTE  Approved as EN 60079-18
NOTE  Approved as EN IEC 60079-19
NOTE  Approved as EN 60079-28
IEC 60364-4-41 NOTE  Approved as HD 60364-4-41
NOTE  Approved as EN 61086-1
NOTE  Approved as EN 61191-2

IEC 62133-1 NOTE  Approved as EN 62133-1

IEC 62368-1 NOTE Approved as EN IEC 62368-1
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I |
EN IEC 60079-11:2024 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content

the relevant EN/HD applies.

Publication Year Title EN/HD Year

EC 60079- - Explosive atmospheres - Part O: EN IEC 60079-0 -
Equipment - General requirements

EC 60079- - Explosive atmospheres - Part 7: EN 60079-7 -
Equipment protection by increased safety
llell

EC 60079-25 - Explosive atmospheres - Part 25: EN IEC 60079-25 -

Intrinsically safe electrical systems

- Electrical insulation - Thermal evaluation EN 60085 -
and designation

- Method for the determination of the proof ENIEC 60112 -
and the comparative tracking indices of
solid insulating materials

EC 6012 series Miniature fuses EN IEC 60127 series
EC 60317-0-1 - Specifications for particular types of EN 60317-0-1 -
winding wires - Part 0-1: General
requirements - Enamelled round copper
wire
- Degrees of protection provided by N 60529 -

enclosures (IP Code)

- Insulation coordination for equipment EN IEC 60664-1 -
within low-voltage supply systems - Part 1:
Principles, requirements and tests

EC 60664-3 - Insulation coordination for equipment EN 60664-3 -
within low-voltage systems - Part 3: Use of

coating, potting or moulding for protection

against pollution

m m m m
O O O O
(2] (2] (o)) (2]
(] [e] o (]
[o2] [$)] — o
[e)] N — [o3]
— N @) D X
N O
I

EC 6069 - Thermal-links - Requirements and EN IEC 60691 -
application guide
EC 60747-5- - Semiconductor devices - Part 5-5: EN IEC 60747-5-5 -

Optoelectronic devices - Photocouplers
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EN IEC 60079-11:2024 (E)

Publication Year
IEC 60747-17 -

-

IEC 61010-1 -

-

EC 61810-1 -

IEC 62133-2 -

ANSI/UL 248 series
ANSI/UL 746E -

UL 810A -
DIN VDE V 0884-11 -

Full document details: BS EN IEC 60079-11:2024

Title

EN/HD

Semiconductor devices - Part 17: Magnetic EN IEC 60747-17 -

and capacitive coupler for basic and
reinforced insulation

Winding wires - Test methods - Part 5:
Electrical properties

Safety requirements for electrical
equipment for measurement, control, and
laboratory use - Part 1: General
requirements

Industrial communication networks -
Fieldbus specifications - Part 2: Physical
layer specification and service definition

Electromechanical elementary relays - Part
1: General and safety requirements

Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Safety requirements for portable sealed
secondary lithium cells, and for batteries
made from them, for use in portable
applications - Part 2: Lithium systems

Standard for low-voltage fuses

Polymeric Materials - Industrial Laminates,
Filament Wound Tubing, Vulcanized Fibre,
and Materials Used In Printed Wiring
Boards

Standard for Electrochemical Capacitors

Semiconductor devices - Part 11: Magnetic
and capacitive coupler for basic and
reinforced isolation

EN 60851-5

N 61010-1

EN IEC 61158-2 -

EN 61810-1

EN 62133-2

series
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IEC 60079-11:2023/ISH1:2024
© IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 7.0 2023-01

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by subcommittee 31G: Intrinsically-safe apparatus,
of IEC technical committee 31: Equipment for explosive atmospheres.

The text of this interpretation sheet is based on the following documents:

DISH Report on voting
31G/392/DISH 31G/397/RVDISH

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

IEC 60079-11:2023 (Edition 7.0)

Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”
Background

5.4.1 of IEC 60079-11:2023 states, in part:

All surfaces of intrinsically safe apparatus that come into contact with explosive atmospheres
shall be assessed to ensure that, under the conditions specified in 5.2, the apparatus complies
with the maximum surface temperature requirements of [JEC 60079-0Q.

Question

Is "all surfaces of intrinsically safe apparatus that come into contact with explosive
atmospheres”, as referenced in 5.4.1 for thermal ignition compliance, intended to mean the
junction temperature of a sealed semiconductor?
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IEC 60079-11:2023/ISH1:2024
© IEC 2024

Answer

No. It is not necessary to consider temperatures within a sealed semiconductor for thermal
ignition compliance. It is not necessary to test a packaged component to confirm sealing. It is

not necessary for the packaging of such a component to conform to the encapsulation
requirements of JEC 60079-11.

An example of a sealed semiconductor is one which is fabricated into a package by the
semiconductor manufacturer using moulding or an equivalent process, such that the explosive
atmosphere is excluded, such as SOIC, DIP, QFN, SOT.
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IEC 60079-11:2023/1SH2:2024
© IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 7.0 2023-01

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety

INTERPRETATION SHEET 2

This interpretation sheet has been prepared by subcommittee 31G: Intrinsically-safe apparatus,
of IEC technical committee 31: Equipment for explosive atmospheres.

The text of this interpretation sheet is based on the following documents:

DISH Report on voting
31G/393/DISH 31G/398/RVDISH

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

IEC 60079-11:2023 (Edition 7.0)
Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”
Background

Table 22, "Rating and failure modes of PPTC devices used to limit current”, includes ITRIP as
a parameter requiring a safety factor of 1,0.

Question 1

Where Table 22 applies a safety factor of 1,0 for ITRIP, is external current limitation required
to achieve the safety factor?
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IEC 60079-11:2023/ISH2:2024
© IEC 2024

Answer 1

No. A PPTC may be considered to self-limit the current for the purpose of achieving the required
safety factor. Faults still need to be applied according to Table 22.

Question 2

Does |[EC 60079-11] permit a PPTC device to be used to limit current for the purpose of spark
ignition compliance?

Answer 2

No. Subclause 7.16.3 only permits the use of a PPTC device to limit current for the purposes
of thermal ignition compliance, power rating of components, and the determination of P.
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IEC 60079-11:2023/1SH3:2024
© IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11

Edition 7.0 2023-01

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety “i”

INTERPRETATION SHEET 3

This interpretation sheet has been prepared by subcommittee 31G: Intrinsically-safe apparatus,
of IEC technical committee 31: Explosive atmospheres.

The text of this interpretation sheet is based on the following documents:

DISH Report on voting
31G/400/DISH 31G/403/RVDISH

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

EC 60079-11 Edition 7.0 2023
EXPLOSIVE ATMOSPHERES - Part 11: Equipment protection by intrinsic safety “i”

Background

Devices which read from memory during operation are clearly programmable components and
need to be considered according to 7.7.8. |JEC 60079-11 is not clear whether a component which
only reads from memory or internal registers during initialisation — such as a digital

potentiometer — is a programmable component according to 7.7.8 or a simpler semiconductor
which can be considered according to 7.7.2.

Question

Can a digital potentiometer (or other similar device) which relies on reading from memory or an
internal register only during initialization to set the resistance value be used as a component
on which intrinsic safety depends for Levels of Protection “ia” and “ib”?
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IEC 60079-11:2023/ISH3:2024
© IEC 2024

Answer

No. Such a device is considered a programmable component according to 7.7.8 and its failure
modes should be considered accordingly. Memory is fundamental to the main function of the
component.

Digital potentiometers (or other similar devices) which can be used as components on which
intrinsic safety depends according to 7.7.2 include those which:

1) have their resistance (or other value) set during manufacture of the equipment or component
(for example configuration fuse bits or laser trimming),

2) do not rely on reading from memory or internal registers which are designed to be
reprogrammable to set the resistance, and;

3) cannot be modified by the end user of the equipment.

NOTE Requirements for components which read from memory during initialization are under consideration for the

next edition of JEC 60079-11.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 11: Equipment protection by intrinsic safety "i"

FOREWORD

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 dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

EC 60079-11 has been prepared by subcommittee 31G: Intrinsically safe apparatus, of IEC
technical committee 31: Equipment for explosive atmospheres. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2011. This edition
constitutes a technical revision.
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The significance of changes between JEC 60079-11, Edition 7 (2023) and JEC 60079-11,
Edition 6 (2011 + Corrigendum 1 (2012)) are as listed below:

Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
A significant number of editorial changes including re- All X
structuring of sections. These are too numerous to list in
this table.
Protection of catalytic elements for Group IIC or Group IIB 1 Cc2
+ H, excluded from the scope of the standard.
7.14.2
Extension, with requirements, of ambient pressure down to 1 B1
60 kPa.
6.5.6.1
Modification to Table 1 showing Clause 14 of |JEC 60079-Q 1 X
as 'Applies’. This does not affect the technical
requirements.
Definitions removed as they are now in JEC 60079-Q. 3 X
(References are from Ed.6)
3.2 coating
3.3 conformal coating
3.7.1 countable fault
3.7.3 non-countable fault
3.18 recurring peak voltage
3.20 encapsulation
3.21 casting
3.23 galvanic isolation
Definitions removed as they are no longer 3 X
considered necessary.
(References are from Ed.6)
3.7.2 fault
3.10.3 Infallible separation
Diode safety barriers no longer refers to devices 3.1.7 X
that provide galvanic isolation.
7.7.5
Intrinsic safety parameters and Uy, can have brief 3.1.12 X
transients above the stated values, and these do not 773
need to be taken into account. o
New definition — spark test apparatus. 3.1.14 X
New definition — electrochemical capacitor. 3.1.15
New definition — transient rating. 3.1.16.1
New definition — transient energy (previously let-through 3.1.16.2 X
energy).
New definition — non-hazardous area accessory. 3.1.17
Clarification that it is not a requirement of this standard 5.1 X
that conformance to industrial standards be verified.
Clarification of conditions for the assessment added. 5.2.1 X
Clarification relating to the application of service 5.2.19) C1
temperatures.
Statements that Level of Protection "ia" and "ib" 5.2.2 X
requirements are always sufficient for Level of Protection
"ieh
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes

For Level of Protection "ic", faults are only considered for 5.2.4 C3
spark ignition assessment and the determination of U, I, 6.5.43
L,, C;and L/R,. A short circuit fault, and subsequent T
component faults arising, are now termed non-countable 6.5.4.4
faults. 6.5.4.5
For Level of Protection "ic", the types of components on 5.2.4 X
which intrinsic safety depends are limited.
Clarification of the requirements for non-shock hazard 5.2.5 A1
equipment or systems (for example SELV / PELV) for
declaration of U,_. 12.1¢)
Clarification of where spark ignition assessment should 5.3.1 X
and should not be applied.
Clarification that spark ignition assessment may be 5.3.1 X
performed on a representative circuit. 9.1.1
Spark ignition assessment at normal ambient is suitable for 5.3.1 X
service temperatures between -60 °C and 100 °C.
Spark ignition testing of mains apparatus is at U, rather 5.3.4.2d) X
than 110 % of the mains nominal voltage.
Annex G added as option for spark ignition assessment. 5.3.4.1 X

5.3.4.2

9.2.6 ¢)

Annex G
Clarification of the requirements for circuits with controlled 5.3.6 C4
semiconductor limitation, including need to consider both
steady state and transient spark ignition compliance for Annex D
circuits with controlled semiconductor limitation.
The exclusion of the JEC 60079-0 10 % safety margin on 5.4.1 X
voltage for thermal ignition assessment extended to
Groups | and Il.
The 1,3 W limit for T4 for tracks on a printed circuit board 5.4.1 C5
now only applies to 40 °C ambient.
The 5K and 10K margin required for temperature tests 5.4.2 C6
from |JEC 60079-0Q now apply for Level of Protection "ic".
Corrected the formula for thermal assessment of wires. 5.4.3 Cc7
Clarified that only circuit board tracks exposed to the 5.4.4 X
explosive atmosphere require temperature classification.
Added a note identifying examples of available data for 5.4.4 X
determining temperature rise in PCB tracks (From IPC-
2221 and IPC-2152).
Clarified which dimensions can be reduced by 5.4.4 X
manufacturer's tolerance (track width, board thickness, and
conductor thickness).
Clarified the use of Table 4 by introducing reduction 5.4.4 X
factors for board thickness, number of layers, copper
thickness, track under component, and ambient
temperature.
Added allowance for linear interpolation of allowed current, 5.4.4 X
track width, track thickness, ambient temperature, and
board thickness.
Extrapolation of Table 4 is prohibited. 5.4.4 C1
Reduced the default board thickness for application of 5.4.4 X
Table 4 from 1,6 mm to 1,55 mm to reflect industry
standard. __Documents
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
Clarified that the track under component reduction factor 5.4.4 X
only applies if the portion of the track underneath the
component is greater than 10 mm.
Use of the 1,3 W limit for thermal ignition compliance for 5.4.5 X
Group Il extended to include Group |.
Board thickness, copper thickness and ambient 5.4.4 X
temperature factors extended in use of Table 4.
Enclosure requirement for Groups IllIA and IIIB aligned with 6.2.1 X
Group | and Group II.
Clarification that the |EC 60079-( enclosure requirements 6.2.4 a)1) C1
apply for Group IlIC equipment with separations according
to Table 7 (Ed 6 Table 5) that are reliant on an enclosure
providing IP5X.
Requirement for a Specific Condition of Use added when 6.2.5.1 Cc8
use of reduced separations is reliant on an enclosure
providing IP54.
Plugs and sockets can comply with reduced separation 6.3.3 X
requirements.
Use of an enclosure to protect battery charging 6.3.5.2 X
connections from spark ignition (Ed.6 clause 7.4.9)
extended to include all non-hazardous area connection
facilities.
It is no longer necessary to define U, for the connection 6.3.5.3 X
from non-hazardous area connection facilities to 1115
accessories listed in the certificate provided the accessory o
is suitably marked and listed in the instructions. 12.1])
It is no longer necessary to assess a non-hazardous area 6.3.5.3 X

accessory in accordance with this standard.

Clarification that charging of cells and batteries in the non- 6.3.5.3 X
hazardous area has to be within the limits specified by

their manufacturer, and JEC 60079-0.

Conductors, connectors and PCB tracks have to be 6.4.1 C9
suitably rated for their failure to be a countable fault.

It is now a stated requirement that circuits remain 6.4.1 C1
intrinsically safe after disconnection of a connector.

It is now a requirement that infallible connections remain 6.4.2.2 C10
capable of carrying the current following considered fault
disconnections. 6.4.2.3

Infallible PCB connection achieved with two 1 mm wide 6.4.2.4 C11
tracks now have copper thickness requirements.

The options for infallible PCB connections have been 6.4.2.4 B2
extended.

Clarification that connections complying with |EC 60079- 6.4.2.5 X
Level of Protection "eb" can be considered infallible.

Clarification that insulation of component packaging cannot 6.5.1 X
be relied upon for separation of conductive parts unless it
is specified by the component manufacturer, except for
shorts to its solder pads where they are similar to the
recommendations of the component manufacturer.

Alternate spacing requirements from the previous edition A2
Annex F have been transferred to the main body of this
document.

Specific Condition of Use only required for Overvoltage 6.5.3.2 X
Category (OVC) /Il when using Table 8 — Reduced
separations.

Dielectric strength requirements have been clarified in 6.5.3.2
Table 8 — Reduced separations. Oéﬁments
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
Specific Condition of Use required when OVC I/l is 6.5.3.3 C13
required for mains apparatus when using Table 9 —
Reduced separations for Level of Protection "ic".
Table 8 — Reduced separations is derived from Ed.6 Table 6.5.3.2 X
F.1 but with additional requirements.
Routine tests when using Table 8 — Reduced 6.5.3.2 X
separations no longer have to be performed at the most
onerous ambient condition. ACq
Table 9 — Reduced separations for Level of Protection "ic" 6.5.3.3 X
is derived from Ed.6 Table F.2 but with additional
requirements.
Additional options for infallible separations when exposing 6.5.4.2 X
connection facilities.
Separations tables clarify that the voltages do not need to Table 7 X
include non-repetitive transients.
Table 8
Table 9
Determination of type and routine testing required when Table 8 C14
using reduced separations tables. 6.5.6.2
6.5.6.3
6.5.6.5
9.7
Additional separation distance options. Table 8 X
Table 9
Dielectric strength test is no longer required for all 6.5.6.2 X
separations through casting compound and solid 6.5.6.3
insulation.
When Comparative Tracking Index (CTIl) Is unknown, a CTI 6.5.6.4 X
of 100 may be assumed, and some materials are identified
as non-tracking.
Extended and clarified requirements for assessing 6.5.6.4 X
creepage distances.
Two coats of conformal coating no longer required when 6.5.6.5 X
spraying.
Consideration of composite separations extended to 6.5.7 X
reduced distances tables.
Metal parts used for separation no longer have to be 6.5.9 X
earthed.
Where metal parts connected to the frame or earth are 6.5.9.1 C15
used to separate two circuits, a Specific Condition of Use
is now required.
Clarification that separation by metal parts requires 6.5.9.1 C1
infallible connection.
Relaxation of requirements for non-metallic insulating 6.5.10 X
partitions for Level of Protection "ic".
Added requirements for insulation between internal wiring 6.5.11.3 X
of separate intrinsically safe circuits.
Encapsulation requirements have been separated and 6.6 X
extended according to the purpose of the encapsulation.
Routine verification of encapsulation added. 6.6.1 Cc16
10.4
The specified COT for encapsulation shall not be exceeded 6.6.1 a) c17
in normal operation. Tighter requirements for damage to
compound for temperature greater than COT. 5
Doecuments
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Type

Explanation of the significance of changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Free space within encapsulation other than within
components is now permitted.

6.6.1
6.6.7

Requirements for specification of coating, encapsulation
and moulding materials.

6.7

C18

Components used to protect against polarity reversal have
to be rated to 7.1.

6.8

C1

It is now stated that there are circumstances where 2/3™
rating for all three of voltage, current and power are not
applicable for Levels of Protection "ia" and "ib".

71

Power rating for Level of Protection "ic" does not require a
1,5 safety factor following the application of faults.

71

Components for Level of Protection "ic" are
considered to fail if they are not within their
manufacturer's rating following the application of faults.

7.2

C19

Clarification of the application of manufacturing variations
added.

7.3

Resistors of types not listed (film, wire wound and printed)
cannot now be considered to fail as a countable fault, nor
to limit their own temperature.

7.4.2

C20

Clarified that the voltage rating to which the safety factor is
applied is that of the resistor series, and not that based on
the resistance.

7.4.2

Clarification of the power rating of resistors in series with
supercapacitors.

7.4.2

Cold resistance of a fuse, filament of a bulb or infra-red
source is assessed at the service temperature rather than
the ambient temperature.

7.4.2

C21

The filament of an infra-red sensor can be used as a
resistor for limitation.

7.4.2

Clarification that self-heating of capacitors need not be
considered.

7.5.1

An arrangement of two series blocking capacitors need
have only half of the infallible separation across each when
using Table 7 and Table 9 (this was already permitted for
Table 8).

7.5.3

Clarification of the failure modes for inductors
and transformers.

7.6.1

7.8.1

References to IEC 60317 updated.

7.6.3

Added requirements and tests for common mode chokes
which provides allowances to consider only the leakage
inductance of common mode chokes, or the inductance of
only one coil.

7.6.5
9.15

Clarification that assessment of semiconductors cannot be
based on failure rates.

7.7.1

C1

An enhanced voltage generated by an integrated circuit
does not need to be considered as being present on other
connected pins.

7.7.1¢c)

Added an allowance for low complexity semiconductors to
avoid being considered to fail so as to dissipate maximum
power.

7.7.1.d)2)

Transient rating of semiconductors only applied to
transients caused by current limitation.

7.7.3
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
Clarification that a safety factor of 1,0 is required when 7.7.3 X
assessing the transient power rating of a semiconductor on
which intrinsic safety depends.
For Level of Protection "ic", transient rating of 7.7.3 X
semiconductors is only necessary for diode safety barriers.
Where two diodes are used in a safety shunt for Level of 7.7.6 X
Protection "ia", the failure of only a single diode has been
extended to the failure of a single shunt path. This means
that the tracking from the diode to reference voltages (for
example, ground) no longer have to be infallible.
Controlled semiconductor current limitation is permitted for 7.7.7 X
Level of Protection "ia".
Clarification of the requirements for programmable 7.7.8 C1
components.
Statement that transformers need not be considered to 7.8.1 X
increase the voltage or current beyond that defined by their
turns ratio.
Table 17 extended with a 10 A column. 7.8.3 X
Foil / screen thickness for 10 A added. 7.8.3 X
Clarification that the requirement for mains transformers 7.8.4.1 C1
includes any transformer that is not galvanically isolated
from the mains.
Reduced requirements for transformers that are 7.8.4.2 X
galvanically isolated from the mains.
Clarification of requirements for transformers for Level of 7.8.5 X
Protection "ic". 9.17.4
Requirements for transformers for Level of Protection "ic" 7.8.5 C22
added.
Clarification of the rating requirements for relays. 7.9.2 X
Countable fault separation between the coil and contacts 7.9.2 a) C23
of a relay is no longer permitted.
Addition of option for relays depending on reduced 7.9.2 X
separation distances internally to comply with
EC 61810-1.
Relays in Level of Protection "ic" need only comply with 7.9.2 X
the relevant industrial standards.
Clarified that |EC 60079-2§ does not apply to self- 7.10.1 X
contained optical isolators.
Addition of options for non-optical signal isolators. 7.10.2 X
Clarified that a single fuse is sufficient. 7.1 X
Clarification that the cold resistance of a fuse cannot be 7.1 C1
used to limit the breaking current.
A fuse in Level of Protection "ic" shall be considered an 7.1 C24
ignition risk if its opening is an expected occurrence.
Clarification that the breaking capacity of fuses connected 7.1 C25
to U, may be less than 1 500 A provided that the 12.1j)
maximum prospective current is stated in the instructions.
Cells which may explode no longer require a statement 7.12.1 X
from the manufacturer of the cell that they are safe for use
in any particular apparatus.
Clarification that short circuit of a single cell is 7.12.2 C1
considered a non-countable fault.
Documents
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
Clarification that short circuit of a single cell is considered 7.12.1 C1
a non-countable fault.
Demonstration of the concentration of hydrogen can come 7.12.4 X
from the manufacturer, rather than the manufacturer of the
battery.
Containers for sealed cells and batteries no longer need 7.12.4 X
the pressure test of 9.14.4.
Clarification of conditions for determining cell voltages 7.12.5 X
Clarified that the requirements only apply to replaceable 7.12.8
batteries.
Crystal oscillators are excluded from the requirements for 7.13 X
piezoelectric devices, and there are extended requirements
for Level of Protection "ic".
Clarified that thermal assessment of catalytic sensors shall 7.14.2 C1
take into account heating due to the catalytic reaction.
Clarification that supercapacitors shall be treated as 7.15 C26
batteries with a limited capacity but without the ability to
limit their own voltage. 9.14
Requirements and tests for thermal devices added, 7.16 cz7
including PTCs. 9.12
Clarification that mechanical switches do not require 717 X
thermal ignition assessment.
Clarification that the protective diodes in diode safety 8.1.1 X
barriers shall be protected by a fuse or resistor(s) and not
controlled semiconductor limitation.
Additional options for earth facilities for diode safety 8.1.2.2 X
barriers.
Requirement for 110 % of the mains supply voltage when 9.1.1 X
applying the spark test apparatus removed as the
conditions for test are specified in 5.2.
Clarified that all circuits (not just capacitive) need to have 9.1.2 X
time to recover where applicable during spark testing.
Added allowance for slowing the spark test apparatus 9.1.2 X
down when removing wires is not sufficient to allow rest of
the circuit under test.
Clarified that the effect of temperature on an inductor's 9.1.2 C1
resistance shall be taken into account during spark testing.
Clarified that the sensitivity of the spark test apparatus 9.1.2 X
may be checked if there is an unexpected failure.
Minimum ignition current for calibration of the spark test 9.1.3 X
apparatus added.
Added formula option for reducing effective capacitance 9.2.3.3 X
with a resistor.
Clarification that consideration of the combination of 9.2.6 X
inductance and capacitance is required internal to
equipment and not just at connection facilities.
An assessment that demonstrates that the safety factor is 9.2.6 b) X
maintained with a combination of both inductance and
capacitance is allowed.
Where parameters are specified for combined lumped 9.2.6 X
inductance and capacitance, that shall be stated in the
certificate or documentation.
30 N test for casting compound and partitions are not 9.4.1 X
applicable for Level of Protection "ic". 9.4.3 r
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Type

Explanation of the significance of changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Test temperature for immersion in water for encapsulated 9.4.2 X
fuses has been lowered by 2 °C for compatibility with other

testing.

Parameters for loosely specified components shall be
determined taking into account the service temperature,
not just the ambient temperature.

Clarification and modification of the tests for optical
isolators.

Clarified that tests on piezoelectric devices need be
performed on only a single sample, unless that sample is
damaged during the testing.

Clarified that primary cells shall be unused and limiting 9.14.1 X

devices shall be removed for the electrolyte leakage test.

Clarified that the current shall be continuous when 9.14.1 C1

discharging during the tests.

Cells that have essential features that limit their current 9.14.1 X

may be used for Level of Protection "ia".

Cells that explode or catch fire during short circuit test 9.14.1 X

shall not be used for Levels of Protection "ia" and "ib".

Electrolyte leakage and surface temperature test 9.14.1 C28
requirements for cells and batteries modified to cover the
number of samples tested, the test temperature, and

testing with dust layers.

Added option to conduct short circuit until discharge 9.14.2 a) X

testing for Level of Protection "ic" to establish compliance
with the electrolyte leakage requirement.

Added alternative assessment of damage to encapsulation 9.14.2 X

from leaked electrolyte.

Spark ignition of batteries may be carried out following 9.14.3.2 X

current limitation where separation is maintained.

Requirement added to consider the spark ignition risk of 9.14.3.2 C29
single lithium cells of less than 4,5 V with high short circuit

current.

For single cells, it is sufficient to measure the temperature 9.14.3.3 X
in the middle of the cell rather than having to locate the

highest temperature point.

For thermal ignition assessment of cells and batteries with
Level of Protection "ib", added an alternative test for
lithium-ion rechargeable cells where it is not possible to
obtain samples with current limiting devices disabled.
There is an assumption that these cells will leak electrolyte
so 7.12.3 applies.

9.14.3.3 b) X
9.14.2

Where limiting devices are removed from a cell for testing, 9.14.3.3 X
it is no longer necessary to also test with 10 samples with

the limiting devices still in place.

Only a single sample need be tested for thermal ignition
compliance testing of cells or batteries for Level of
Protection "ic".

9.14.3.3 ¢) X

Transient test for diode safety barriers and safety shunts
has been extended to include controlled semiconductor
current limitation.

Clarify that transformer dielectric strength test is a test at 9.17.1 X

room temperature.

Reduced testing requirements for transformers 9.17.3 X
that are galvanically isolated from the mains. ACq
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Type
Explanation of the significance of changes Clause Minor and | Extension Major
editorial technical
changes changes
Transformer windings requiring galvanic separation 10.3.1 C30
between different intrinsically safe circuits are to be tested
for a dielectric strength of 2U if that is greater than 500 V.
Transformers for Level of Protection "ic" shall be 10.3.2 C31
routine tested where there is no applicable industrial
standard, or the applicable industrial standard does not
specify a routine test.
Marking of IP rating no longer required as this is now a 11 X
Specific Condition of Use.
Flowchart for testing of enclosures added. Annex | X
List of voltage limiting techniques has been deleted. former 8.7.3 A3
Requirements for handlights and caplights removed as former 9.3 X
these are covered elsewhere (including in other
standards).

NOTE The technical changes referred to include the significance of technical changes in the revised IEC Standard,
but they do not form an exhaustive list of all modifications from the previous version.

Explanations:
A) Definitions

Minor and editorial changes clarification
decrease of technical requirements
minor technical change
editorial corrections

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

Extension addition of technical options

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

Major technical changes addition of technical requirements
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 shoul

ot norm?qlﬁ
have an influence on equipment already placed on the market. oCuU entS
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B) Information about the background of Changes

A1 U, is to be applied across galvanic isolations.

A2 The Annex for 'Alternative separation distances for assembled printed circuit boards and
separation of components' in the previous edition is now incorporated in the main text
and the alternate spacing tables are now Table 8 and Table 9.

A3 Except for c) batteries for which there is no longer a suggestion that they can be used
as voltage limiting shunt devices. Nonetheless, there is no intent to change their use as
such.

B1 Apparatus may be used at lower atmospheric pressure than the default 80 kPa specified

in |JEC 60079-0 with additional requirements such as an increase in clearance for
associated apparatus operated at less than 80 kPa.

B2 The values used were based on those in IPC-6012B and tolerances have been taken
into account.

C1 It is recognized that the clarified requirements were, in many cases, already applied.
The change is to ensure that they are uniformly and consistently applied.

C2 Catalytic sensors have been demonstrated to auto-ignite hydrogen without electrical
stimulus so are not suitable for protection by intrinsic safety.

C3 Failure of separations and subsequent failure of components are considered non-
countable faults for "ic". This is expected to be a change in terminology only but is
highlighted here as it could change the assessment methodology in some instances.

C4 The steady state maximum voltage and current presents a different spark ignition risk
than a transient. A transient is where either of these (voltage or current) is exceeded.
Therefore, steady states and transients need to be considered separately. The Annex
on transients has been revised.

C5 Modified to align with assessment for wires.

C6 Since thermal assessment for Level of Protection "ic" is substantively under normal
operation, the margin is considered a required safety factor.

c7 The formula used for calculating the temperature rise of wiring has been corrected.

C8 Where reduced separation distances rely on an enclosure providing an ingress
protection of IP54, and cable glands, thread adapters and blanking elements are
necessary to complete the enclosure to maintain the Ingress Protection (IP) rating these

also need to comply with [EC 60079-0.

C9 Conductors, connectors and PCB tracks have to be suitably rated for their failure to be
a countable fault.

C10 Itis now arequirement that infallible connections remain capable of carrying the current
following considered fault disconnections.

C11 Infallible PCB connection achieved with two 1 mm wide tracks now have copper
thickness requirements.

C12 The safety of reduced separations relies on a suitable dielectric strength for the
insulating materials, and these have been added to Table 8.

C13 A Specific Condition of Use is required when Over Voltage Category ll/I is required for
mains apparatus when using Table 9 — Reduced separations for Level of Protection "ic".

C14 The previous edition made references to the tests in |[EC 60664-1 and |[EC 60664-3,
however, it did not state which tests applied. This edition clarifies which tests apply by
including them in the text.

C15 This is to be compatible with the Specific Condition of Use already required where
insulation between an intrinsically safe circuit and the frame or earth does not meet the
dielectric strength requirements.

C16 A routine inspection requirement was added for encapsulated parts to ensure that the
application of the encapsulant is acceptable during manufacture.
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C17 The Continuous Operating Temperature requirements are a modification of those
specified in . When temperatures higher than the COT are possible, there
must be no damage internally or externally, whereas for Ed.6 the requirement was no
visible damage.

C18 The specifications required for coating, encapsulation and moulding are a modification
of those detailed in [EC 60079-0.

C19 Ed.6 did not state how to consider failure of components where the application of failure
of separation resulted in them being operated outside of their manufacturer's
specification. This is considered necessary, but for spark ignition only.

C20 This is a consequence of the re-organisation of the requirements for components.

C21 The cold resistance was previously permitted to be measured at the minimum ambient
temperature.

C22 It was recognised that when the requirements for Ex nL were transferred into
IEC 60079-11 as Ex ic not all components were addressed. This meant that an Ex ia
transformer construction was required for Ex ic equipment.

C23 Countable fault separation between the coil and contacts of a relay is no longer
permitted.

C24 A fuse in Level of Protection "ic" shall be considered an ignition risk if its opening is an
expected occurrence.

C25 Fuses connected to the mains supply are permitted to have a breaking capacity of less
than 1 500 A. However, it is necessary that users and installers are made aware when
this is the case and therefore it is a requirement to include the maximum prospective
current in the instructions.

C26 Requirements for supercapacitors added.
C27 Requirements for the use of thermal devices (PTCs etc.) have been added.

C28 Electrolyte leakage, surface temperature test and test under dust requirements for cells,
batteries and supercapacitors modified, increasing the number of samples tested and
defining the temperature at which the tests are conducted.

C29 Spark ignition has been demonstrated during short circuit of some lithium cells.

C30 Routine tests for transformers with primary and secondary windings in an intrinsically
safe circuit changed.

C31 Addition of a specific routine test for transformers used in Ex ic circuits.

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

Draft Report on voting

31G/352/FDIS 31G/359/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

This document supplements and modifies the general requirements of [EC 60079-0, except as
indicated in Table 1.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts of the IEC 60079 series, under the general title: Explosive atmospheres, can

be found on the IEC website. Documents
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety "i"

1 Scope

This part of IEC 60079 specifies the construction and testing of intrinsically safe apparatus
intended for use in explosive atmospheres, and for associated apparatus which is intended for
connection to intrinsically safe circuits which enter such atmospheres.

This Type of Protection is applicable to electrical equipment in which the electrical circuits
themselves are incapable of causing ignition of a surrounding explosive atmosphere. This
includes electrical equipment which contains circuits that are intrinsically safe only under certain
conditions, for example under battery supply with mains supply removed.

This document is also applicable to electrical equipment or parts of electrical equipment located
outside the explosive atmosphere or protected by another Type of Protection listed in
, where the intrinsic safety of the electrical circuits in the explosive atmosphere
may depend upon the design and construction of such electrical equipment or parts of such
electrical equipment. The electrical circuits exposed to the explosive atmosphere are assessed
for use in such atmospheres by applying this document.

This document applies to sensors connected to intrinsically safe circuits but does not apply to
the protection of catalytic elements for Group IIC or Group IIB + H,.

This document does not apply to Ex Equipment cable glands.
The requirements for intrinsically safe systems are provided in |[EC 60079-25.

This document supplements and modifies the general requirements of [EC 60079-0, except as
indicated in Table 1. Where a requirement of this document conflicts with a requirement of
EC 60079-0, the requirement of this document takes precedence.

Unless otherwise stated, the requirements in this document are applicable to both intrinsically
safe apparatus and associated apparatus, and the generic term "apparatus” is used throughout
the standard.

As this document applies only to electrical equipment, the term "equipment" used in the
standard always means "electrical equipment".

This document applies to apparatus for use under the atmospheric conditions of JEC 60079-0
with additional requirements for use at extended atmospheric pressures in the range from
60 kPa (0,6 bar), up to 110 kPa (1,1 bar).
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Table 1 — Applicability of specific clauses of JEC 60079-0
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |JEC 60079-0 Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group I

(informative) | (informative) (normative)

3 3 Terms and definitions Applies Applies Applies

4 4 Equipment grouping Applies Applies Applies

5 5 Temperatures

5.1 5.1 Environmental influences |Applies Applies Applies

5.2 5.2 Service temperature Applies Applies Applies

5.3 5.3 Maximum surface Applies Applies Excluded

temperature

6 6 Requirements for all

electrical apparatus

6.1 6.1 General Applies Applies Applies

6.2 6.2 Mechanical strength Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is

applied

6.3 6.3 Opening times Excluded Excluded Excluded

6.4 6.4 Circulating currents in Excluded Excluded Excluded

enclosures (e.g. of large
electric machines)

6.5 6.5 Gasket retention Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is

applied

6.6 6.6 Electromagnetic and

ultrasonic energy
radiating equipment

- 6.6.1 General Applies Applies Excluded

6.6.1 6.6.2 Radio frequency sources |Applies Applies Excluded

6.6.3 6.6.3 Ultrasonic sources Applies Applies Excluded

6.6.2 6.6.4 Lasers, luminaires and Modified Modified Excluded

other non-divergent
continuous wave optical
sources

7 7 Non-metallic enclosures

and non-metallic parts of
enclosures

71 71 General Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is

applied

7.2 7.2 Thermal endurance Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is

applied

7.3 7.3 Resistance to ultraviolet |Excluded except Excluded except [Excluded

light when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied

7.4 7.4 Electrostatic charges on | Applies Applies Excluded

external non-metallic
materials Docum
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |EC 60079-0 Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group Il
(informative) | (informative) (normative)
7.5 7.5 Attached external Applies Applies Excluded
conductive parts
8 8 Metallic enclosures and Applies Applies Excluded
metallic parts of
enclosures
9 9 Fasteners Excluded Excluded Excluded
10 10 Interlocking devices Applies Applies Excluded
11 11 Bushings Excluded Excluded Excluded
12 - Materials used for Excluded except Excluded except |Excluded
cementing when 6.2.5.1 is when 6.2.5.1 are |except when
applied applied 6.2.5.1is
applied
- 12 (Reserved for future use) |- -
13 13 Ex Components Applies Applies Applies
14 14 Connection facilities
14.1 14.1 General Applies Applies Applies
14.2 - Termination compartment | Applies Applies Applies
14.3 14.2 Type of Protection Applies Applies Modified
14.4 14.3 Creepage and clearance |Applies Applies Applies
15 15 Connection facilities for Excluded Excluded Excluded
earthing or bonding
conductors
16 16 Entries into enclosures
16.1 16.1 General Excluded except Excluded except |Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1 is
applied
16.2 16.2 Identification of entries Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
16.3 16.3 Cable Glands Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
16.4 16.4 Blanking elements Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
16.5 16.5 Thread adapters Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
16.6 16.6 Temperature at branching | Excluded except Excluded except [Excluded
point and entry point when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1 is
applied
16.7 16.7 Electrostatic charges of Applies Applies Applies
cable sheaths
Documents
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |EC 60079-0 Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group Il
(informative) | (informative) (normative)
17 17 Supplementary Excluded Excluded Excluded
requirements for electric
machines
18 18 Supplementary Excluded Excluded Excluded
requirements for
switchgear
19 - Supplementary Excluded Excluded Excluded
requirements for fuses
- 19 Reserved for future use - - =
20 20 Supplementary Excluded Excluded Excluded
requirements for external
plugs, socket outlets and
connectors for field wiring
connection
21 21 Supplementary Excluded Excluded Excluded
requirements for
luminaires
22 22 Supplementary
requirements for caplights
and handlights
22.1 22.1 Group | caplights Applies Excluded Excluded
22.2 22.2 Group Il and Group Il Excluded Excluded Excluded
caplights and handlights
23 23 Equipment incorporating
cells and batteries
23.1 23.1 General Applies Applies Applies
23.2 23.2 Interconnection of cells to | Excluded Excluded Excluded
form batteries
23.3 23.3 Cell types Modified Modified Modified
23.4 23.4 Cells in a battery Applies Applies Applies
23.5 23.5 Ratings of batteries Applies Applies Applies
23.6 23.6 Interchangeability Applies Applies Applies
23.7 23.7 Charging of primary Applies Applies Applies
batteries
23.8 23.8 Leakage Applies Applies Applies
23.9 23.9 Connections Applies Applies Applies
23.10 23.10 Orientation Applies Applies Applies
23.11 23.11 Replacement of cells or Applies Applies Applies
batteries
23.12 23.12 Replaceable battery pack |Applies Applies Applies
24 24 Documentation Applies Applies Applies
25 25 Compliance of prototype |Applies Applies Applies
or sample with documents
26 26 Type tests
26.1 26.1 General Applies Applies Applies
26.2 26.2 Test configuration Applies Applies Applies
26.3 26.3 Tests in explosive test Applies Applies Apprk
mixtures Kbecuments
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |EC 60079-0 o Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group Il
(informative) | (informative) (normative)
26.4 26.4 Tests of enclosures
26.4.1 26.4.1 Order of tests Excluded except Excluded except |Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
26.4.2 26.4.2 Resistance to impact Excluded except Excluded except [Excluded
see 2 see? except see 2
26.4.3 26.4.3 Drop test Applies Applies Applies
26.4.4 26.4.4 Acceptance criteria Applies Applies Applies
26.4.5 26.4.5 Degree of protection (IP) |Applies Applies Applies
by enclosures
26.5 26.5 Thermal tests
26.5.1 26.5.1 Temperature
measurement
26.5.1.1 26.5.1.1 General Applies Applies Excluded
26.5.1.2 26.5.1.2 Service temperature Applies Applies Applies
26.5.1.3 26.5.1.3 Maximum surface Modified Modified Excluded
temperature
26.5.2 26.5.2 Thermal shock test Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1 is
applied
26.5.3 26.5.3 Small component ignition |Applies Excluded Excluded
test (Group | and Group
1)
26.6 26.6 Torque test for bushings |Excluded Excluded Excluded
26.7 26.7 Non-metallic enclosures Excluded except Excluded except |Excluded
or non-metallic parts of when 6.2.5.1 is when 6.2.5.1 is except when
enclosures applied applied 6.2.5.1 is
applied
26.8 26.8 Thermal endurance to Excluded except Excluded except |Excluded
heat when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
26.9 26.9 Thermal endurance to Excluded except Excluded except [Excluded
cold when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1 is
applied
26.10 26.10 Resistance to UV light Excluded except Excluded except |Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
26.11 26.11 Resistance to chemical Excluded except Excluded Excluded
agents for Group | when 6.2.5.1 is
equipment applied
26.12 26.12 Earth continuity Excluded Excluded Excluded
26.13 26.13 Surface resistance test of [Applies Applies Excluded
parts of enclosures of
non-metallic materials
26.14 26.14 Measurement of Applies Applies Excluded
capacitance ~
LUGUITI]
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |EC 60079-0 Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group Il
(informative) | (informative) (normative)
26.15 26.15 Verification of ratings of [Excluded Excluded Excluded
ventilating fans
26.16 26.16 Alternative qualification of | Excluded except Excluded except [Excluded
elastomeric sealing O- when 6.2.5.1 is when 6.2.5.1 is except when
rings applied applied 6.2.5.1is
applied
NR 26.17 Transferred charge test Applies Excluded Excluded
27 27 Routine tests Applies Applies Applies
28 28 Manufacturer's Applies P Applies ° Applies
responsibility
29 29 Marking
29.1 29.1 Applicability Applies Applies Applies
29.2 29.2 Location Applies Applies Applies
29.3 29.3 General Applies Applies Applies
29.4 29.4 Ex marking for explosive |Applies Excluded Applies
gas atmospheres
29.5 29.5 Ex marking for explosive |Excluded Applies Applies
dust atmospheres
29.6 29.6 Combined types (or Applies Applies Applies
levels) of protection
29.7 29.7 Multiple types of Applies Applies Applies
protection
29.8 29.8 Ga equipment using two | Applies Excluded Excluded
independent Gb types (or
levels) of protection
NR 29.9 Boundary wall Applies Applies Excluded
29.9 29.10 Ex Components Applies Applies Applies
29.10 29.11 Small Ex Equipment and |Applies Applies Applies
small Ex Components
29.11 29.12 Extremely small Applies Applies Applies
equipment and extremely
small Ex Components
29.12 29.13 Warning markings Applies Applies Applies
29.13 - Alternate marking of Applies Applies Applies
Equipment Protection
Levels (EPLSs)
29.131 - Alternate marking of Type | Applies Excluded Applies
of Protection for explosive
gas atmospheres
29.13.2 - Alternate marking of Type | Excluded Applies Applies
of Protection for explosive
dust atmospheres
29.14 29.14 Cells and batteries Applies Applies Applies
29.15 29.15 Electrical machines Excluded Excluded Excluded
operated with a converter
29.16 29.16 Examples of marking Examples only Examples only Examples only
30 30 Instructions
30.1 30.1 General Applies Applies m_c_um
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EC 60079-0 clause application to |EC 60079-1
Clause or subclause of |EC 60079-0 o Associated
Intrinsically safe apparatus
apparatus
Ed.6 Ed.7 Clause / Subclause
(2011) (2017) title Group | and Group Il
Group Il
(informative) | (informative) (normative)
30.2 30.2 Cells and batteries Applies Applies Applies
30.3 30.3 Electric machines Excluded Excluded Excluded
30.4 30.4 Ventilating fans Excluded Excluded Excluded
- 30.5 Cable Glands Excluded except Excluded except [Excluded
when 6.2.5.1 is when 6.2.5.1 is except when
applied applied 6.2.5.1is
applied
Annex A Annex A Supplementary Excluded except Excluded except [Excluded
requirements for cable when 6.2.5.1 is when 6.2.5.1 is except when
glands applied applied 6.2.5.1is
applied
Annex B Annex B Requirements for Ex Applies Applies Applies
Components
Annex C Annex C Example of rig for Informative Annex |Informative Annex | Informative
resistance to impact test Annex
Annex D Annex D Electric machines Informative Annex |Informative Annex | Informative
connected to converters Annex
Annex E Annex E Temperature evaluation Informative Annex [Informative Annex | Informative
of electric machines Annex
Annex F Annex F Guideline flowchart for Informative Annex |Informative Annex | Informative
tests of non-metallic Annex
enclosures
or non-metallic parts of
enclosures (26.4)
- Annex G Guidance flowchart for Informative Annex [Informative Annex | Informative
tests of cable glands Annex
- Annex H Shaft voltages resulting in | Informative Annex |Informative Annex |Informative
motor bearing or shaft Annex
brush sparking. Discharge
energy calculation
Applies — This Clause / Subclause of [EC 60079-( is applied without change.
Excluded — This Clause / Subclause of |EC 60079-0 does not apply.
Modified — This Clause / Subclause of |JEC 60079-0 is modified as detailed in this document.
NOTE 1 The applicable Clauses / Subclauses of |[EC 60079-( are identified by the Clause / Subclause title which
is normative. This document was written against the specific requirements of IEC 60079-0:2017 (Ed.7). The Clause
/ Subclause numbers for the 7" and previous edition are shown for information only. This is to enable the general
requirements of IEC 60079-0:2011 (Ed.6) to be used where necessary with this part of IEC 60079. Where there
were no requirements in the 6! edition but there are for the 7" edition (indicated by NR against the 6" edition
only), or where there is a conflict between requirements, the later edition requirements take precedence.
NOTE 2 A shaded row in the above table indicates that this is a Clause heading. In cases where the applicability
is the same for all the subclauses the 'Applies’ or 'Excluded' is listed in the heading row and the subclauses are not
expanded. Where the application of the individual sub-clauses may be different, these are expanded in the above
table and the applicability for each is listed.
a8 Excluded except when 6.2.5.1 is applied, or as required by 9.4.1 or 9.11.
b Excluded for simple apparatus. See 3.1.5 and 5.5.
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2 Normative references

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

, Explosive atmospheres — Part 0: Equipment — General requirements
, Explosive atmospheres — Part 7: Equipment protection by increased safety "e"
, Explosive atmospheres — Part 25: Intrinsically safe electrical systems
, Electrical insulation — Thermal evaluation and designation

EC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

EC 60127 (all parts), Miniature fuses

EC 60317-0-1, Specifications for particular types of winding wires — Part 0-1: General
requirements — Enamelled round copper wire

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

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

EC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution

EC 60691, Thermal-links — Requirements and application guide
EC 60747-5-§, Semiconductor devices — Part 5-5: Optoelectronic devices — Photocouplers

IEC 60747-17, Semiconductor devices — Part 17: Magnetic and capacitive coupler for basic and
reinforced insulation

EC 60851-5, Winding wires — Test methods — Part 5: Electrical properties

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

EC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical
layer specification and service definition

EC 61810-1, Electromechanical elementary relays — Part 1. General and safety requirements

IEC 62133-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them, for
use in portable applications — Part 2: Lithium systems

ANSI/UL 248 series, Low-Voltage Fuses
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ANSI/UL 746E, Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized
Fibre, and Materials Used In Printed Wiring Boards

UL 810A, Standard for Electrochemical Capacitors

DIN VDE V 0884-11, Semiconductor devices — Part 11: Magnetic and capacitive coupler for
basic and reinforced isolation

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

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

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

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

3.11

intrinsic safety "i"

Type of Protection based on the restriction of electrical energy within equipment and of
interconnecting wiring exposed to the explosive atmosphere to a level below that which can
cause ignition by either sparking or heating effects

3.1.2

intrinsically safe apparatus

electrical equipment in which all the circuits are intrinsically safe circuits whilst in the hazardous
area

3.1.3

associated apparatus

electrical apparatus which contains both intrinsically safe and non-intrinsically safe circuits and
is constructed so that the non-intrinsically safe circuits cannot adversely affect the intrinsically
safe circuits

Note 1 to entry: Associated apparatus is either:
a) additionally protected by a Type of Protection suitable for use in the appropriate explosive atmosphere, or

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

[SOURCE: IEC 60050-426:2020, 426-11-03]

3.1.4
intrinsically safe circuit
circuit, in which any spark or any thermal effect produced under the conditions specified in

EC 60079-11), which include normal operation and specified fault conditions, is not capable of
causing ignition of a given explosive atmosphere

3.1.5

simple apparatus

electrical component or combination of components of simple construction with well-defined
electrical parameters that is compatible with the intrinsic safety of the circuit in which it is used
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3.1.6

control drawing

document that is prepared by the manufacturer for the intrinsically safe or associated apparatus,
detailing the electrical parameters to allow for interconnections to other circuits or apparatus

3.1.7

diode safety barrier

associated apparatus, which does not provide galvanic isolation, incorporating shunt diodes or
diode chains (including Zener diodes) protected by fuses or resistors or a combination of these,
manufactured as an individual apparatus rather than as part of a larger apparatus

3.1.8
fuse rating
1

n
nominal current rating of a fuse

3.1.9

FISCO

Fieldbus Intrinsically Safe Concept

intrinsically safe system architecture which is bus-powered and designed in accordance with
specific requirements

Note 1 to entry: The requirements are specified in |EC 61158-3, Industrial communication networks — Fieldbus
specifications — Part 2: Physical layer specification and service definition.

3.1.9.1

infallible connection

connections, including joints and interconnecting wiring and printed circuit board tracks, that
are not considered as becoming open-circuited in service or storage

Note 1 to entry: The specific conditions to be considered are specified in |EC 60079-11, Explosive atmospheres —
Part 11: Equipment protection by intrinsic safety "i".

3.1.10
internal wiring
wiring and electrical connections that are made within the apparatus by its manufacturer

3.1.11

live maintenance

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

3.1.12
intrinsic safety parameters

Note 1 to entry: Voltage, current and power at connection facilities may have brief transients above the specified
parameter value, as permitted by |JEC 60079-11.

Note 2 to entry:  Apparatus can have multiple sets of intrinsic safety parameters.

3.1.12.1
Ui
maximum input voltage

maximum (peak) voltage that can be applied to the intrinsically safe connection facilities of the

apparatus without invalidating intrinsic safety
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3.1.12.2
I
maximum input current

maximum (peak) current for the intrinsically safe connection facilities of the apparatus, that can
be taken from external circuits connected to the connection facilities without invalidating

intrinsic safety

3.1.12.3
P;
maximum input power

maximum power for the intrinsically safe connection facilities of the apparatus, that can be taken

from external circuits connected to the connection facilities without invalidating intrinsic safety

3.1.12.4
G
maximum internal capacitance

maximum equivalent internal capacitance of the apparatus, which is considered as appearing

at the intrinsically safe connection facilities of the apparatus

3.1.12.5
L;
maximum internal inductance

maximum equivalent internal inductance of the apparatus which is considered as appearing at

the intrinsically safe connection facilities of the apparatus

3.1.12.6

Li/R;

maximum internal inductance to resistance ratio

maximum value of the ratio of inductance to resistance which is considered as appearing at the
intrinsically safe connection facilities of the apparatus

3.1.12.7
U,

o

maximum output voltage

maximum (peak) voltage that can appear at the intrinsically safe connection facilities of the
apparatus

3.1.12.8

IO

maximum output current

maximum (peak) current that can be taken from the intrinsically safe connection facilities of the
apparatus

3.1.12.9

PO

maximum output power

maximum electrical power that can be taken from the intrinsically safe connection facilities of
the apparatus

3.1.12.10
C

o

maximum external capacitance

maximum capacitance that can be connected to the intrinsically safe connection facilities of the
apparatus without invalidating intrinsic safety
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3.1.12.11

LO

maximum external inductance

maximum inductance that can be connected to the intrinsically safe connection facilities of the
apparatus without invalidating intrinsic safety

3.1.12.12

L,/R,

maximum external inductance to resistance ratio

maximum value of the ratio of inductance to resistance which can be connected to the
intrinsically safe connection facilities of the apparatus without invalidating intrinsic safety

3.1.12.13

Um

maximum RMS AC or DC voltage

maximum voltage that can be applied to the non-intrinsically safe connection facilities of
associated apparatus, or to the connection facilities of intrinsically safe apparatus for use only
in the non-hazardous area, without invalidating intrinsic safety

EXAMPLE Examples of connection facilities of intrinsically safe apparatus restricted to use in the non-hazardous
area are battery charging contacts and data interfaces.

Note 1 to entry: The value of U can be different at different sets of connection facilities, and can be different for
AC and DC voltages.

Note 2 to entry: There may be transients above the specified parameter.

3.1.13

moulding

process of placing an object in a tool with a shaping cavity and introducing plastic material
around the inserted component under pressure to either partially or totally encapsulate the
inserted component

Note 1 to entry: This process is also referred to as injection moulding, over-moulding or insert moulding.

3.1.14

spark test apparatus

apparatus used to verify experimentally that the electrical sparks of a circuit are incapable of
igniting a specified explosive gas atmosphere

3.1.15

supercapacitor

electrochemical capacitor

device that stores electrical energy using a double layer in an electrochemical cell

Note 1 to entry: The electrochemical capacitor is not to be confused with electrolytic capacitor.

[SOURCE: IEC 60050-114:2014, 114-03-03]

3.1.16
transients

3.1.16.1
transient rating
rating of a component related to transient effects

EXAMPLE An example is /%¢ value or peak non-repetitive surge current.

3.1.16.2
transient energy
energy delivered by a circuit above the steady state condition Documents
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3.1.17

non-hazardous area accessory

<intrinsic safety>

electrical equipment to which intrinsically safe apparatus is temporarily connected by the end
user, only while the intrinsically safe apparatus is in a non-hazardous area

EXAMPLE Examples are battery chargers and data readers.

3.1.18

controlled semiconductor

semiconductor component with an output that can be switched or adjusted using a separate
electrical input

EXAMPLE Transistor, thyristor, voltage or current regulator.

Note 1 to entry: The inputs and outputs referred to above may form part of an integrated circuit.
3.2 Abbreviated terms

A list of abbreviated terms is given in Table 2.

Table 2 — List of abbreviated terms used

Abbreviation Full expression Additional information
CoT continuous operating temperature
CTI comparative tracking index Measured in accordance with
DUT device under test
ES1 Electrical energy source class 1 As defined in IEC 62368-1
FISCO fieldbus intrinsically safe concept See 3.1.9
ovce overvoltage category Defined in
PCB printed circuit board
PCBA printed circuit board assembly
PELV protective extra-low voltage For example, compliance with IEC 60364-4-41
PDV partial discharge voltage
PPTC polymeric positive temperature coefficient
PTC positive temperature coefficient Includes PPTC
SELV safety extra-low voltage For example, compliance with IEC 60364-4-41

4 Equipment grouping, classification and Levels of Protection of apparatus

Intrinsically safe apparatus and intrinsically safe circuits of associated apparatus shall be
grouped in accordance with the equipment grouping requirements of [JEC 60079-0.

Intrinsically safe apparatus shall have a maximum surface temperature or temperature class
assigned in accordance with the requirements of |JEC 60079-0. Temperature classification does
not apply to associated apparatus.

NOTE Equipment containing associated apparatus protected by another Type of Protection will be assigned
temperature class and equipment group according to the requirements of that Type of Protection. The equipment
group for this equipment can be different to the group for intrinsic safety, for example equipment marked Ex db [ia
IIC Ga] IIB T4 Gb.
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Intrinsically safe apparatus and intrinsically safe circuits of associated apparatus shall be
assigned one or more of the following Levels of Protection:

— Level of Protection "ia" (for EPL Ma, Ga, Da);
— Level of Protection "ib" (for EPL Mb, Gb, Db); or
— Level of Protection "ic" (for EPL Gc, Dc).

The requirements of this document apply to all Levels of Protection unless otherwise stated.

Apparatus may be specified with more than one Level of Protection, equipment group, or
temperature class, and may have different intrinsic safety parameters for these varied cases.

5 Ignition compliance requirements

5.1 General
Compliance with this document requires two basic criteria:

1) intrinsically safe circuits shall meet the spark ignition requirements of 5.3; and
2) intrinsically safe apparatus shall meet the thermal ignition requirements of 5.4.
These shall be assessed under the conditions specified in 5.2 for the applicable Level of

Protection, equipment group and, for intrinsically safe apparatus only, maximum surface
temperature.

Fulfiiment of these requirements is achieved by following this document, including consideration
of:
— separation between conductive parts in accordance with 6.5;

— external connection facilities in accordance with 6.3 and internal connections in accordance
with 6.4; and

— rating of components in accordance with Clause 7.

Intrinsic safety parameters, U,, and, if required by 5.2.5, the maximum rated voltage for
apparatus, may be assigned for each of the connection facilities.

NOTE |EC 60079-14 specifies the types of circuits or power supplies which are suitable for associated apparatus
with a U, of less than 250 V.

Where instructions for live maintenance procedures are specified by the manufacturer, the
effects of this live maintenance shall not invalidate intrinsic safety. (See 12.1 d) ).

Except for 9.6 a), where it is stated that industrial standards are sufficient to meet the
requirements of this document, it is not a requirement of this document that compliance with
those industrial standards be verified.

5.2 Conditions for assessment
5.2.1 General

Intrinsically safe circuits shall not be capable of causing ignition under the most onerous
conditions, except where permitted elsewhere in this document. This shall include, but is not
limited to, the following:

a) under the circumstances specified in 5.2.2, 5.2.3 or 5.2.4 as applicable for the Level of
Protection;

b) with any voltage up to U, applied to non-intrinsically safe connection facilitiesneécé[iments

modified by 5.2.5;
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c) with any voltage up to U;, current up to I, or power up to P;, as applicable, applied to
intrinsically safe connection facilities;

d) with any value up to the maximum capacitance as defined by C,, as applicable, connected
to the intrinsically safe connection facilities;

e) with any value up to either the maximum inductance, as defined by L., or inductance to
resistance ratio, as defined by L /R,, as applicable, connected to the intrinsically safe
connection facilities;

f) with the connection of the most onerous load to any intrinsically safe connection facilities of
the apparatus, including opening, shorting and earthing;

g) at the most onerous temperature within the specified service temperature range for the
applicable parts of the apparatus. For rating of components according to Clause 7, and
thermal ignition compliance for Levels of Protection "ia" and "ib", the effects of mounting
conditions of the component and the service temperature local to the component shall be
taken into account. Heating from other components from related faults might need to be
considered.

EXAMPLES:

— Heating from closely located series or parallel components that carry or share the same fault current,
normally need to be considered.

— Heating above service temperature from independent faults in other parts of the apparatus do not normally
need to be considered.

NOTE Rating of a component is assessed without faults applied to the component, whereas its thermal ignition
compliance is assessed with the most onerous faults according to Clause 7 applied to the component;

and

h) with the most onerous values of any relevant parameters applied within the manufacturing
tolerances of the apparatus (see 7.3).

Where a fault can lead to a subsequent fault or faults, then the primary and subsequent faults
shall be considered to be a single fault. Within a single fault scenario, all countable and non-
countable faults shall be considered static. For example, once a short circuit component fault
is applied, this failure mode shall be maintained throughout the entire fault scenario.

For determination of the maximum surface temperature, a safety factor of 1,0 shall be applied
to voltage and power.

5.2.2 Level of Protection "ia"

Intrinsically safe circuits in Level of Protection "ia" shall be assessed in each of the following
circumstances:

a) under the most onerous condition with no faults applied;

b) with the application of those non-countable faults which result in the most onerous condition;

c) with the application of one countable fault plus those non-countable faults which result in
the most onerous condition; and

d) with the application of two countable faults plus those non-countable faults which result in
the most onerous condition.

The faults applied can differ in each of the above circumstances.

In assessing the circuits for spark ignition, the following safety factors shall be applied in
accordance with 5.3.4:

— fora), b),andc) 1,5

— ford) 1,0
Documents
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If only one countable fault can occur, the requirements of d) need not be considered.
If no countable fault can occur, the requirements of c) and d) need not be considered.

Designs which conform to the requirements for Level of Protection "ia" are also suitable for
Levels of Protection "ib" and "ic".

5.2.3 Level of Protection "ib"

Intrinsically safe circuits in Level of Protection "ib" shall be assessed in each of the following
circumstances:

a) under the most onerous condition with no faults applied;

b) with the application of those non-countable faults which result in the most onerous condition;
and

c) with the application of one countable fault plus the application of those non-countable faults
which result in the most onerous condition.

The faults applied can differ in each of the above circumstances.

In assessing the circuits for spark ignition, a safety factor of 1,5 shall be applied in accordance
with 5.3.4.

If no countable fault can occur, the requirements of c¢) need not be considered.

Designs which conform to the requirements for Level of Protection "ib" are suitable for Level of
Protection "ic".

5.2.4 Level of Protection "ic"

Intrinsically safe circuits in Level of Protection "ic" shall be assessed in each of the following
circumstances:

a) under the most onerous condition with no faults applied; and

b) for spark ignition compliance in accordance with 5.3 and in the determination of U, /,, L,
Ci and L;/R; as applicable: with the application of those non-countable faults which result in
the most onerous condition.

NOTE No faults are applied for thermal ignition compliance in accordance with 5.4.

Countable faults are not applied.

Only components which:

— define voltage or current for the purposes of spark ignition compliance, including
components used to protect other components on which intrinsic safety depends,

— define U, or I, or

— provide protection against polarity reversal in accordance with 6.8.

are required to conform to 7.1.

If applicable, P, and P; shall be determined under the most onerous normal operating
conditions.

In assessing the circuits for spark ignition, a safety factor of 1,0 shall be applied in accordance

ith 5.3.4.
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5.2.5 Non-shock hazard equipment or systems

Equipment or systems that are limited to extra low voltage and are designed according to other
standards or regulations to prevent the risk of electric shock that might be hazardous to human
health may be considered non-shock hazard equipment or systems.

EXAMPLE 1 Such other standards include SELV, PELV, ES1.

Where this document requires the application of U,, between connection facilities that are not

galvanically isolated from each other, it is permitted to only consider application of the
manufacturer's maximum rated voltage, providing the following requirements are met:

NOTE 1 The manufacturer's rated voltage is typically referred to as differential mode.
a) the connection facilities shall only be connected to non-shock hazard equipment or systems.

b) Where this document requires the application of U, between connection facilities for circuits
that employ galvanic isolation between the non-intrinsically safe circuit and other circuits,
the applied voltage shall be the higher of:

- U

ms or
— a voltage derived from the rated voltage or U,,, for example where the circuit has

components that enhance the voltage to greater than U,, under normal operation.

NOTE 2 In this case the voltage across the galvanic isolation is typically referred to as common mode.

NOTE 3 Requirements for non-hazardous area accessories are detailed in 6.3.5.

c) The certificate number shall include the "X" suffix in accordance with the marking
requirements of |EC 60079-0 and the Specific Conditions of Use listed on the certificate
shall:

— detail the requirements which apply to equipment or systems to be connected to the
connection facilities, for example, they shall be SELV, PELV, ES1, or equivalent; and

— state the permitted maximum voltage that may be applied between the non-intrinsically
safe connection facilities that form a circuit within the apparatus.

NOTE 4 It is not a requirement of this document that a type or model for the supply be specified.

EXAMPLE 2 A serial data port is declared to have a U of 250 V ACg,,s, but with a maximum voltage between any

two pins of the data port of 6 V. The circuit is assessed with 6 V differential mode applied between any two data port
pins, but with 250 V ACg,,s common mode applied between the data port and galvanically isolated circuits (such as

earth or the intrinsically safe circuits). The Specific Conditions of Use would state that the voltage applied to the
serial data port connections is a maximum of 6 V and that only equipment complying with IEC 62368-1 may be used.
Any galvanic isolation between the circuit of the data port and the intrinsically safe circuit would require separations
for U, (so in this example, 250 V ACgs)-

5.3 Spark ignition compliance
5.3.1 General

Intrinsically safe circuits shall be assessed to ensure that at each point where an interruption
or interconnection exposed to the explosive atmosphere is considered to occur, the available
spark energy is incapable of causing ignition of the explosive atmosphere for the specified
equipment group under the conditions and safety factors specified in 5.2 for the Level of
Protection of the circuit.

NOTE The term "spark" is used throughout this document to refer to a make or break of the circuit under test. It is
not necessary for such a make or break to produce a visible spark.

Spark ignition shall be assessed, except where stated otherwise in this document, as follows:
a) across normally opening and closing contacts; and

EXAMPLE 1 Examples of normally opening and closing contacts are plugs and sockets, switches, pu%&rﬁnﬂ‘ents
potentiometers that are user accessible without the use of a tool and are manually operatec.
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