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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee,
EL-014 Equipment for Explosive Atmospheres, to supersede AS/NZS 60079.7:2006.

The objective of this Standard is to specify the requirements for the design, construction, testing and
marking of electrical apparatus with type of protection increased safety ‘e’ intended for use in
explosive gas atmospheres. This Standard applies to electrical apparatus where the rated voltage does
not exceed 15 kV r.m.s. a.c. or d.c. Additional measures are applied to ensure that the apparatus does
not produce arcs, sparks, or excessive temperatures in normal operation or under specified abnormal
conditions. The objective of the revision is to adopt the current edition of IEC 60079-7.

The particular requirements of this Standard supplement the general requirements specified in
AS/NZS 60079.0. This Standard is intended to be read in conjunction with AS/NZS 60079.0.

This Standard is identical with, and has been reproduced from IEC 60079-7, Ed 5.0 (2015), Explosive
atmospheres, Part 7: Equipment protection by increased safety “e”.

As this Standard is reproduced from an International Standard, the following applies:
(a) In the source text ‘this part of IEC 60079’ should read ‘this Australian/New Zealand standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

IEC AS/NZS

60079 Explosive atmospheres 60079 Explosive atmospheres

60079-0  Part 0: Equipment—General 60079.0 Part 0: Equipment—General
requirements requirements

60079-11 Part 11: Equipment protection by 60079.11 Part 11: Equipment protection by
intrinsic safety “i” intrinsic safety ‘i’

IEC/IEEE

60079-30-1 Part 30-1:Electrical resistance trace 60079.30.1 Part 30.1: Electrical resistance trace
heating—General and testing heating—General and testing
requirements requirements

IEC

60238 Edison screw lampholders 60238 Edison screw lampholders

(TEC 60238, Ed. 8.2 (2011) MOD)

60432 Incandescent lamps—Safety 60432 Incandescent lamps—Safety
specifications specifications

60432-1 Part 1: Tungsten filament lamps for 60432.1 Part 1: Tungsten filament lamps for
domestic and similar general domestic and similar general lighting
lighting purposes purposes

60432-2  Part 2: Tungsten halogen lamps for 60432.2 Part 2: Tungsten-halogen lamps for
domestic and similar general domestic and similar general lighting
lighting purposes purposes

60432-3  Part 3: Tungsten halogen lamps 60432.3 Part 3: Tungsten-halogen lamps (non-
(non-vehicle) vehicle)

IEC AS

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

60947 Low-voltage switchgear and
controlgear

60947-1  Part 1: General rules

60947-7-1 Part 7-1: Ancillary equipment—
Terminal blocks for copper
conductors

60947-7-2 Part 7-2: Ancillary equipment—
Protective conductor terminal
blocks for copper conductors

60947-7-4 Part 7-4: Ancillary equipment—
PCB terminal blocks for copper
conductors

60998 Connecting devices for low-voltage
circuits for household and similar
purposes

60998-2-4 Part 2-4: Particular requirements
for twist-on connecting devices

60999 Connecting devices—Electrical
copper conductors—Safety
requirements for screw-type and
screwless-type clamping units

60999-1  Part 1: General requirements and
particular requirements for
clamping units for conductors from
0,2 mm” up to 35 mm” (included)

60999-2  Part 2: Particular requirements for
clamping units for conductors
above 35 mm? up to 300 mm”
(included)

61184 Bayonet lampholders

ISO

2859 Sampling procedures for inspection
by attributes

2859-1 Part 1: Sampling schemes indexed

by acceptance quality limit (AQL)
for lot-by-lot inspection

AS/NZS
60947

60947.1
60947.7.1

60947.7.2

60947.7.4

60998

60998.2.4

60999

60999.1

60999.2

61184

AS
1199

1199.1

Low-voltage switchgear and
controlgear
Part 1: General rules

Part 7.1: Ancillary equipment—
Terminal blocks for copper conductors

Part 7.2: Ancillary equipment—
Protective conductor terminal blocks
for copper conductors

Part 7.4: Ancillary equipment—PCB
terminal blocks for copper conductors

Connecting devices for low-voltage
circuits for household and similar
purposes

Part 2.4: Particular requirements for
twist-on connecting devices

Connecting devices—Electrical copper
conductors—Safety requirements for
screw-type and screwless-type
clamping units

Part 1: General requirements and
particular requirements for clamping
units for conductors from 0.2 mm?* up
to 35 mm? (included)

Part 2: Particular requirements for
clamping units for conductors above
35 mm” up to 300 mm* (included)

Bayonet lampholders
(IEC 61184, Ed. 3.1 (2011) MOD)

Sampling procedures for inspection by
attributes

Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-
by-lot inspection

Only normative references that have been adopted as Australian or Australian/New Zealand Standards

have been listed.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.
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AUSTRALIAN/NEW ZEALAND STANDARD

Explosive atmospheres

Part 7:
Equipment protection by increased safety ‘e’

1 Scope

This part of IEC 60079 specifies the requirements for the design, construction, testing and
marking of electrical equipment and Ex Components with type of protection increased safety
“e” intended for use in explosive gas atmospheres.

Electrical equipment 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,
conductors, windings, lamps, and batteries; but not including semiconductors or electrolytic
capacitors.

NOTE 1 The use of electronic components, such as semiconductors or electrolytic capacitors, is excluded from
Level of Protection “eb” as expected malfunctions could result in excessive temperatures or arcs and sparks if the
internal separation distances were not applied. It is not generally practical to maintain those separation distances
and maintain the function of the electronic component.

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

NOTE 2 The use 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 internal construction, commercially available electronic components are generally
suitable if the external separation distances comply.

The requirements of this standard apply to both Levels of Protection unless otherwise stated.

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

For Level of Protection “ec”, this standard applies to electrical equipment where the rated
voltage does not exceed 15 kV r.m.s., a.c. or d.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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This standard supplements and modifies the general requirements of IEC 60079-0. Where a
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of
this standard takes precedence.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable 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.

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

IEC 60044-6, Instrument transformers — Part 6. Requirements for protective current trans-
formers for transient performance

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety. Part 1: Lamp 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

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

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

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

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"

IEC 60079-30-1, Explosive atmospheres — Part 30-1: Electrical resistance trace heating —
General and testing requirements

IEC 60085, Electrical insulation — Thermal evaluation and designation

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

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

IEC 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2:
Determination of thermal endurance properties of electrical insulating materials — Choice of
test criteria
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IEC 60228, Conductors of insulated cables
IEC 60238, Edison screw lampholders

IEC 60317-3:2004, Specifications for particular types of winding wires — Part 3: Polyester
enamelled round copper wire, class 155
IEC 60317-3:2004/AMD1:2010

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

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

IEC 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-7-1, Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment
Terminal blocks for copper conductors

IEC 60947-7-2, Low-voltage switchgear and controlgear — Part 7-2: Ancillary equipment
Protective conductor terminal blocks for copper conductors

IEC 60947-7-4, Low-voltage switchgear and controlgear — Part 7-4: Ancillary equipment
PCB terminal blocks for copper conductors

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

IEC 60999-1, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 1: General requirements and particular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

IEC 60999-2, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 2: Particular requirements f(bclampiﬁgi
units for conductors above 35 mm?2 up to 300 mm?Z (included) ocuments
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IEC 61184, Bayonet lampholders
IEC 61195, 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

ISO 178, Plastics — Determination of flexural properties

3 Terms and definitions

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

NOTE For the definitions of any other terms, particularly those of a more general nature, please refer to
IEC 60050-426 or other appropriate parts of IEC 60050, International Electrotechnical Vocabulary.

3.1
cell and battery types

3.11

sealed cell

cell which remains closed and does not release either gas or liquid when operated within the
limits specified by the manufacturer

Note 1 to entry: A sealed cell is often equipped with a safety device to protect against a dangerously high internal
pressure and is designed to operate during its life in its original sealed state.

Note 2 to entry: A sealed cell was formerly known as a Type 1 cell in IEC 60079-15.

3.1.2

valve-regulated cell or battery

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

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

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

3.1.3

vented cell or battery

secondary cell or battery having a cover provided with an opening through which products of
electrolysis and evaporation are allowed to escape freely from the cell or battery to the
atmosphere

Note 1 to entry: A vented cell or battery was formerly known as a Type 3 cell in IEC 60079-15.
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3.2

duty type (motor)

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

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

I

highest r.m.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 and
rated frequency

Note 1 to entry: Transient phenomena are ignored.

3.7

Light Emitting Diode

LED

solid state device embodying a p-n junction, emitting optical radiation when excited by an
electric current

3.8

LED module

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

3.9

LED package

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

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

Note 2 to entry: An LED 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) generalim| i

starting conditions Baﬁﬁlﬁqents
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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

3.12

rated short-time thermal current

Itn

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-heating applications

3.131

resistance-heating

utilization of electric resistance-heating devices, units and any associated controls (other than
electrical trace heating systems)

Note 1 to entry: Electric trace heating systems are addressed by IEC 60079-30-1.

3.13.2

resistance-heating device

part of a resistance heating unit consisting of one or more heating resistors, typically
composed of metallic conductors or an electrically conductive material suitably insulated and
protected

Note 1 to entry: An example of a resistance heating device covered by this standard is an anti-condensation
heater.

3.13.3

resistance-heating unit

equipment consisting of an assembly of one or more resistance heating devices associated
with any safety devices necessary to ensure that the limiting temperature is not exceeded

Note 1 to entry: It is not intended that the safety devices necessary to ensure that the limiting temperature is not
exceeded should have Type of Protection “e” or any type of protection when they are located outside the
hazardous area.

3.13.4
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.

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 Documents
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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 entry: This maximum value is recorded in the documentation prepared according to IEC 60079-0.

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

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

3.16

starting current ratio

IpllN

ratio between initial starting current /5 and rated current Iy

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

3.18

time

e

time, in seconds, taken for an a.c. rotor or stator winding, when carrying the initial starting
current Ip, to be heated up to the limiting temperature from the temperature reached in rated
service at the maximum ambient temperature (see Figure A.1)

3.19

trace heater

device designed for the purpose of producing heat on the principle of electrical resistance and
typically composed of one or more metallic conductors or an electrically conductive material
suitably electrically insulated and protected

Note 1 to entry: For additional information on trace heaters, see IEC 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

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
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4 Constructional requirements

4.1 Level of Protection
Electrical equipment with Type of Protection increased safety “e” shall be one of the following:

— Level of Protection “eb” (EPL “Mb” or “Gb”); or
— Level of Protection “ec” (EPL “Gc”).

The requirements of this clause apply, unless otherwise stated in Clause 5, to all electrical
equipment and Ex Components with Type of Protection “e”.

4.2 Electrical connections
4.21 General

Electrical connections intended to 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.

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;

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 test of IEC 60079-0, provide contact pressure
that does not depend on the structural integrity of insulating materials;

g) not be specified to accommodate more than one individual conductor in a clamping point
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
shape that does not subsequently change in service. Alternatively, the method of applying
the contact pressure should be such that it is designed 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 conductors
according to IEC 60228, the fine-stranded conductor shall be equipped with a ferrule or
the termination shall have a method to open the clamping mechanism so that the
conductors are not damaged during the installation of the conductor.

NOTE 1 The use of aluminium wire can cause difficulties by compromising critical creepage and clearance

distances when anti-oxidant materials 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.

NOTE 2 Special precautions against vibration and mechanical shock are often applied to reduce the risk of

loosening.
Documents

Document Sharing Hub
COPYRIGHT

Full document details: AS NZS 60079.7-2016


http://www.avadocuments.com/doc/as-nzs-60079-7-2016
http://www.avadocuments.com/doc/as-nzs-60079-7-2016

AS/NZS 60079.7:2016 18

NOTE 3 Electrolytic corrosion where ferrous materials are used can occur. Guidance on limitation of corrosion
based on the limitation of electrochemical potential between dissimilar metals can be found in IEC TR 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.

4.2.2 Field wiring connections
4.2.2.1 General

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.

Connections shall be located in a position so that when required to be inspected in service
they are reasonably accessible.

The number, size, and type of conductors that can be safely connected shall be specified in
the documentation prepared in accordance with IEC 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 multiple earthing
conductors. Facilities might be required for the termination of more earthing conductors than would normally be
expected. In these cases, it is important that the user and the manufacturer coordinate the termination facilities to
be provided.

4.2.2.2 Connections made using terminals conforming to IEC 60947-7-1, IEC 60947-7-
2, |[EC 60947-7-4, IEC 60999-1, or IEC 60999-2

Such 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.

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

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.

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 mm2 (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.

NOTE 2 Subclause 4.2.2.2 is primarily intended to give requirements for terminals as Ex Components.
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 employing other types of protection, such as
flameproof enclosure “d”, permit installation using increased safety “e” as the connection method.

NOTE 2 The 40 K rise referred to in 4.2.2.2 is only for the Ex Component evaluation of termin and is not
determined in the actual application of the terminal, where a rise of more than 40 K may be chserved. Ocuments
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4.2.2.4 Connections designed to be used with cable lugs and similar devices

Such connections shall be fixed in their mountings.
Terminals shall meet the requirements of 4.2.2.1.

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

A means of securing the cable or conductors to prevent rotation or movement shall be
provided to avoid either loosening or compromising creepage and clearance. Alternatively,
the certificate number shall include the “X” suffix in accordance with the marking requirements
of IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall detail the
provisions for securing the cable or conductors to avoid compromising creepage and
clearance, and the provisions to avoid loosening of the connections. If the option to use
marking instead of the “X” suffix is employed in accordance with IEC 60079-0, this marking
may appear on either the exterior or the interior of the connection compartment.

NOTE Conductors of greater than 35 mm?

clearance.

can provide sufficient rigidity to avoid compromising creepage and

4.2.2.5 Connections using permanent arrangements

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.

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 additional to the connection methods suitable for field wiring connections, twist-on
connecting devices meeting the requirements of IEC 60998-2-4 may also be used for factory
connections in Level of Protection “ec”.

4.2.3.3 Permanent connections
Permanent connections shall only be made by:

a) crimping;
b) brazing; Documents

Document Sharing Hub
COPYRIGHT

Full document details: AS NZS 60079.7-2016


http://www.avadocuments.com/doc/as-nzs-60079-7-2016
http://www.avadocuments.com/doc/as-nzs-60079-7-2016

AS/NZS 60079.7:2016 20

c) welding;

d) soldering, with mechanical support of the completed connection, in addition to the solder,
provided; or

e) In Level of Protection “ec”, printed circuit board mounted components, including surface-
mount and through-hole mount components, without additional mechanical support

NOTE The process commonly referred to as 'silver soldering' is considered 'brazing'.
4.2.3.4 Pluggable connections for Level of Protection “eb”

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

NOTE 1 These connections are not intended to be connected or disconnected when an explosive atmosphere is
present.

NOTE 2 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
contact 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
item a) of Table 19. For small items, adjacent marking can be provided; and

c) Connection secureness of either

e each connection or group of connections shall be provided with a mechanical retaining
device, which, excluding internal friction, provides a force resisting separation of at
least 30 N with the 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; or
NOTE 3 It is the intent that the effectiveness of the mechanical retention for Level of Protection “eb” be

evaluated by test due to the increased risk of ignition due to separation of contacts in equipment of EPL
Gb.

e 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 200 times the weight (in kg) of the component, with the force applied
gradually near the centre of the component. In this case, a mechanical retaining
device is not required.

4.2.3.5 Pluggable connections for Level of Protection “ec”

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

NOTE 1 These connections are not intended to be connected or disconnected when an explosive atmosphere is
present.

NOTE 2 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:

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 compo ousents
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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 component, 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 connections are intended to be made one-time only and not connected or disconnected
during maintenance or repair. For Level of Protection “eb”, a terminal bridging connector shall
have a separating force in Newtons that is greater than 200 times the weight (in kg) of the
terminal bridging connector. The force shall be applied gradually near the centre of the
terminal bridging connector.

For Level of Protection “ec”, a terminal bridging connector shall have a separating force in
Newtons that is greater than 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 socket 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 requirements of this sub-clause. The connections of the mating
portion, if provided un-terminated, are considered field wiring.

Plugs and sockets for field wiring connections either:

o Between one piece of electrical equipment and another piece of electrical equipment (by
means of a cable assembly involving plugs & sockets on both ends or a plug & socket on
one end and un-terminated cable on the other), or

o Between the fixed installation and a piece of electrical equipment (by means of a cable
assembly involving a socket 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,;

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; 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.

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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4.3 Clearances

Clearances between bare conductive parts at different potentials shall be as given in Table 2
with a minimum value for field wiring connections of 3 mm for Level of Protection “eb” or
1,5 mm for Level of Protection “ec”. Alternatively, for Level of Protection “ec”, clearances for
other than field wiring connections shall be permitted to conform to the values given in
Annex H.

Spacings at wiring terminals shall be evaluated with and without the conductor to determine
the minimum clearance under worst case conditions. Conductor arrangement shall be as
specified by the manufacturer.

NOTE 1 The conductor arrangement by the manufacturer includes conductor sizes, conductor stripping
dimensions, conductor ferrule usage, maximum screw torque, etc.

NOTE 2 A wiring terminal supplied with the conductor clamping arrangement fully open can present the worst
case condition for spacings.

Clearances shall be determined as a function of the working voltage. Where the equipment is
intended for more than one rated voltage or for a range of rated voltages, the value of working
voltage to be used shall be based on the highest value of rated voltage. In determining the
clearances, examples 1 to 11 (inclusive) in Figure 1 illustrate the features to be taken into
account and the appropriate clearances.

Unless otherwise required in this standard, the enhanced clearance distances for equipment
of Level of Protection “ec” only apply to mains circuits and between isolated circuits. The
enhanced clearance distances do not apply to printed wiring board mounted components.

4.4 Creepage distances

4.41 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.

Table 1 gives the grouping of electrical insulating materials according to the comparative
tracking index (CTI) determined in accordance with IEC 60112. Inorganic insulating materials,
for example glass and ceramics, do not track and need not therefore be subjected to the
determination of the CTI. They are conventionally classified in material group I.

The grouping given in Table 1 is applied to insulating parts without ribs or grooves. If there
are ribs or grooves in accordance with 4.4.3, the minimum permissible creepage distances for
working voltages up to 1 100 V shall be based on the next highest material group, for example
material group | instead of material group II.

NOTE 1 The material groups are identical with those given in IEC 60664-1.

Transient overvoltages are to be ignored as they do not normally influence tracking
phenomena. However, temporary and functional overvoltages may have to be considered,
depending upon the duration and frequency of occurrence.

Unless otherwise required in this standard, the enhanced creepage distances for equipment
of Level of Protection “ec” only apply to mains circuits and between isolated circuits. The
enhanced creepage distances do not apply to printed wiring board mounted components.

NOTE 2 See |IEC 60664-1 for additional information.
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Table 1 — Tracking resistance of insulating materials

Material group Comparative tracking index (CTI)

I 600 < CTI

I 400 < CTl < 600

Illa 175 < CTl < 400

I11b 100 < CTl <175

4.4.2 Creepage distances between bare conductive parts at different potentials shall be as
given in Table 2, with a minimum value for field wiring connections of 3 mm for Level of
Protection “eb” or 1,5 mm for Level of Protection “ec”, and shall be determined as a function
of the rated voltage specified by the manufacturer of the equipment. Alternatively, for Level of
Protection “ec”, creepage distances for other than field wiring connections shall be permitted
to conform to the values given in Annex H.

4.4.3 In determining the creepage distance, Figure 1 illustrates the features to be taken
into account and the appropriate creepage distance. The value of dimension 'X' is 2,5 mm for
Level of Protection “eb” and 1,5 mm for Level of Protection “ec”.

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

a) For Level of Protection “eb”:

— ribs on the surface are at least 2,5 mm high and of a thickness appropriate to the
mechanical strength of the material with a minimum value of 1,0 mm;

— grooves on the surface are at least 2,5 mm deep and at least 2,5 mm wide. If the
associated clearance is less than 3 mm, the minimum groove width may be reduced to
1,5 mm.

b) For Level of Protection “ec”:

— ribs on the surface are at least 1,5 mm high and of a thickness appropriate to the
mechanical strength of the material with a minimum value of 0,4 mm;

— grooves 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.

Constructions 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

(se\‘leo;t:gg b) Minimum creepage distance Mi"im“s':p‘;lf;'i'z:‘s:es and
Ui m.s- a.C. OF r’ﬂm mm -
d.c. Material group Clearance Distance
v I I lNa b c;':t‘: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 0,4 0,3
<12,5 1,6 1,05 1,6 1,05 1,6 1,05 - 1,05 1,6 0,4 0,3
<16 1,6 1,1 1,6 1,1 1,6 1,1 - 1,1 1,6 0,8 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 2,4 1,6 3,0 1,8 - 1,8 1,9 0,8 0,6
<50 21 1,5 2,6 1,7 3,4 1,9 - 1,9 2,1 0,8 0,6
<63 21 1,6 2,6 1,8 3,4 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 - 2,2 2,4 0,8 0,8
<125 2,5 1,9 3,2 21 4,0 2,4 - 2,4 2,5 1 0,8
<160 3,2 2 4,0 2,2 5,0 2,5 - 2,5 3,2 1,5 1,1
<200 4,0 2,5 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 3 2,4
<400 8,0 5 10,0 5,6 12,5 6,3 - 6,3 6,0 4 2,4
<500 10 6,3 12,5 7.1 16 8 - 8 8,0 5 2,4
<630 12 8 16 9 20 10 - 10 10 5,5 2,9
<800 16 10 20 11 25 12,5 - - 12 7 4
<1000 20 11 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 -
<5000 63 36 71 36 80 50 - - 50 36 -
<6 300 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 -
<12 500 - 90 - 90 - 125 - - - 89
<13 640 - 98 - 98 - 138 - - - 97 -

a 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.

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 use.

¢ At 10 V and below, the value of CTI is not relevant and materials not meeting the requirement for material
group llIb may be acceptable.

d The distances under coating shown are permitted for printed wiring boards in Level of Protection “ec” as
described in 4.5.
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Example 1

IEC

Condition: Path under consideration includes a parallel- Rule: Creepage distance and clearance are measured
or converging-sided groove of any depth with a width directly across the groove as shown.
less than X mm.

————— 1 clearance 2 creepage distance

Example 2

Ry

IEC

Condition: Path under consideration includes a parallel- Rule: Clearance is the 'line of sight' distance. Creepage
sided groove of any depth 4 equal to or more than X mm.  path follows the contour of the groove.

————— 1 clearance 2 creepage distance

Example 3

e e e

IEC

Condition: Path under consideration includes a V-shaped Rule: Clearance is the 'line of sight' distance. Creepage
groove with 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

S e
selatelatateteteteterets et
ateletatetelatatete!
Pateteleteteletely
Flstetotetotelots!

IEC

Condition: Path under consideration includes a rib. Rule: Clearance is the shortest direct air path over the

top of the rib. Creepage path follows the contour of the

rib.
_____ 1 clearance 2 creepage distance
Example 5
<X <X

IEC

Condition: Path under consideration includes an

uncemented joint with groove less than X mm wide on
each side.

Rule: Creepage and clearance path is the 'line of sight'
distance shown.

————— 1 clearance 2 creepage distance

Example 6

IEC

Condition: Path under consideration includes an

uncemented joint with grooves equal to or more than
X mm wide on each side.

Rule: Clearance is the 'line of sight' distance. Creepage
path follows the contour of the grooves.

————— 1 clearance 2 creepage distance
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Example 7

>X <X

IEC

Condition: Path under consideration includes an Rule: Clearance and creepage paths are as shown.
uncemented joint with a groove on one side less than

X mm wide and the groove on the other side equal to or

more than X mm wide.

————— 1 clearance 2 creepage distance

Example 8

IEC

Condition: Creepage distance through uncemented joint Rule: Clearance is the shortest direct air path over the

is less than creepage distance over barrier. top of the barrier.
————— 1 clearance 2 creepage distance
Example 9
>X
— .

IEC

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

_____ 1 clearance 2 creepage distance Docu ments
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Example 10

IEC

Gap between head of screw and 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
Example 11
d C D
>X

IEC

Clearance is the distance d + D
Creepage distance is also d + D

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

————— 1 clearance 2 creepage distance

Figure 1 — Determination of creepage distances and clearances

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. D t
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NOTE It is not the intent of 4.5 to increase the requirements for conformal coatings beyond those of general
industrial equipment.

4.6 Solid electrical insulating materials

NOTE There are 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 to provide the required level of safety for the applicable EPL.

4.6.1 Specification

The 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 per
ANSI/UL 746B, or other rating systems establishing long term continuous operating
temperature, e.g. 20 000 hour, ratings of the material),

e) when applicable, the comparative tracking index (CTI) determined in accordance with
IEC 60112;

f) when the insulating material is part of the external enclosure, the temperature index TI,
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) may be determined in
accordance with ANSI/UL 746B.

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.

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 components.

Insulating parts made of plastics or laminates, where the original surface is removed during
manufacture, shall be coated 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 to CTIl or where the specified creepage
distance is provided by other parts not subjected to these actions.
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4.7 Windings
4.7.1 General

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

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

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

b) Enamelled round winding wires shall be in accordance with either:
— grade 1 of IEC 60317-3, IEC 60317-8, IEC 60317-13, or IEC 60317-46 provided that:

e 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

e 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.

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 equipment, the slot portions and end windings of these coils and conductors
have been impregnated, provided with filling material, or otherwise insulated in an equivalent
manner, and if, after assembly, they are no longer accessible for the stated insulating
procedures.

If impregnating substances containing evaporating solvents are used for dipping or trickling,
the dipping or trickling and drying processes shall be carried out at least twice.

4.7.4 Conductor dimensions

The minimum 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.
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4.7.5 Sensing elements

Sensing elements of resistance temperature detectors (RTDs) are not considered to be
windings, but when applied to the windings of electrical machines, they shall be impregnated
or sealed with the windings by the manufacturer.

When RTD’s are applied in electrical machines with a rated voltage exceeding 1 kV, the RTD
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 covering prior to insertion in the slots. The RTD connecting leads
could be routed adjacent to the core end immediately upon leaving the slot and routed to the
terminal box avoiding any winding connections.

4.8 Temperature 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.

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 ):tzsgaefcijﬁf%? %);LZ?r;ﬁ)Fggcua}zL?ent é\tir?g:%f%: %ﬁtﬁ?rgeggcuaigﬁent as
normal operating conditions

4.8.2 Conductors

In determining the temperature of the conductors, both the self-heating of the conductors and
the effect of heating by neighbouring parts shall be taken into account.

The permissible temperature of conductors and other metal parts is further limited by:

a) reduction of mechanical strength;
b) unacceptable mechanical stress due to thermal expansion; and
c) damage to neighbouring electrical insulating parts.
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4.8.3 Insulated windings

The maximum temperatures of insulated windings shall not exceed the values given in
Table 4 which take account of the thermal endurance of electrical insulating materials,
provided that the electrical equipment still complies with the requirements of 4.8.1.

Table 4 — Maximum temperatures for insulated windings

Thermal class according to IEC 60085

Method of (see b)
temperature
measurement 105 (A) 120 (E) 130 (B) 155 (F) 180 (H)
“ab” “ec” “eb” “eg” “ab” “ec” “eb” “eg” “gb” “ec”

Maximum service
temperature (°C)

under normal Resistance or

operation: thermometer 95 105 110 120 120 130 130 150 155 175
insulated single layer
winding
Resistance 90 100 105 115 110 120 130 145 155 165
Thermometer 80 | NMA | 95 | NA | 100 | N/A | 115 | N/A | 135 | N/A
(See a)
Maximum service Embedded
temperature (°C) sensor
under normal 95 105 110 120 120 125 135 150 160 170
operation: Output> 5 MW or
5 MVA
other insulated
windings Embedded
sensor
>200 kW or 95 105 110 120 120 130 135 155 160 175
200 kVA <
Output < 5 MW
or 5 MVA

Maximum motor
winding temperature
(°C) at end of time 7
or at time of switch off | Resistance 160 N/A 175 N/A 185 N/A 210 N/A 235 N/A
by embedded
temperature sensor
(see c)

The sensor may be inside and/or outside the electrical equipment.

Electrical faults in insulated windings are excluded. The requirements of 4.7 and 4.8 are intended to reduce the
likelihood of such faults.

a Measurement by thermometer is permissible only when measurement by change of resistance is not possible. In this
context, 'thermometer' has the same meaning as in IEC 60034-1 (for example, a bulb thermometer, or a non-
imbedded thermocouple or resistance temperature detector (RTD) applied to the points accessible to the usual bulb
thermometer).

b  As an interim measure until values have been prescribed, the higher thermal classes of insulating material denoted
by figures in IEC 60085 are considered as subject to the limiting temperatures given for class 180 (H).

¢ These values result from the summation of the effects of ambient temperature, the temperature rise of the winding
in rated service and the further increase of temperature during time .. Where the motor winding is protected by
embedded sensors, the temperature is determined at the time the motor is switched off after the locked rotor.

4.9 Wiring internal to equipment

Wiring which might come into contact with a conductive part shall be mechanically protected,
secured, or routed to avoid insulation damage.
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4.10 Degrees of protection provided by enclosures

4.10.1 The degrees of protection as defined in tests of enclosures of IEC 60079-0 , as
applicable, shall be as prescribed in a), b), or c) 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
are modified for the thermal endurance to heat preconditioning test to replace the 20 K above
the service temperature (T4 + 20 K) with 10 K above the service temperature (T + 10 K).

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 I1P44.

c) Enclosures for containing only insulated conductive live parts as in 4.6, can provide a
reduced degree of protection of IP23 for Group |, or IP20 for Group I, if solid foreign
bodies are prevented from falling vertically through any openings into the enclosure. For
this equipment, the certificate number shall include the “X” suffix in accordance with the
marking requirements of IEC 60079-0 and the Specific Conditions of Use listed on the
certificate shall detail the degree of protection provided by enclosure and provide
guidance on the protection by location that is required. An example of an application
where this reduced degree of protection could be suitable is a clean environment.

For Level of Protection “ec”, opening of the enclosure for maintenenace purposes, is not
considered normal operation, and the opening times requirement of IEC 60079-0 does not

apply.

NOTE: The degree of protection requirements from general industrial standards are not applied directly for the
evaluation of the explosion protection of Ex Equipment.

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

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

a) Equipment Group | — compliance with 4.10.1 is required.

b) Equipment Group Il — the inclusion of the drain holes or ventilation openings may reduce
the degree of protection provided by the enclosure according to 4.10.1, but shall not be
below P44 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 protection
below the requirements of 4.10.1, the details of the drain holes or ventilation openings,
including position and dimensions, shall be stated by the manufacturer and included in the
descriptive documents in accordance with IEC 60079-0. For equipment with drain holes and
ventilation openings that reduce the degree of protection, the certificate number shall include
the “X” suffix in accordance with the marking requirements of IEC 60079-0 and the Specific
Conditions of Use listed on the certificate shall detail 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.

wrn

4.10.3 When there are circuits or apparatus with Type of Protection “” where live
maintenance has been permitted by the instructions, in accordance with IEC 60079-11 within
the enclosure, either:

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 enclosyre of the

equipment is open. ocuments
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