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Preface

This ISA standard is based on IEC Publication 79-0. It is the intention of the ISA SP12
Committee to develop an ANSI Standard that is harmonized with IEC 79-0 to the fullest extent
possible.

This preface, as well as all footnotes and annexes, is included for informational purposes and is
not part of ISA-S12.0.01 (IEC 79-0 Mod). The suffix "Mod" indicates the document is a
modification of the IEC document and includes U.S. deviations encompassing both additions and
deletions of information.

This standard has been prepared as part of the service of the ISA, the international society for
measurement and control, toward a goal of uniformity in the field of instrumentation. To be of real
value, this document should not be static, but should be subject to periodic review. Toward this
end, the Society welcomes all comments and criticisms, and asks that they be addressed to the
Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research
Triangle Park, NC 27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail:
standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards, recommended practices, and technical reports. The
Department is further aware of the benefits to USA users of ISA standards of incorporating
suitable references to the Sl (and the metric system) in their business and professional dealings
with other countries. Toward this end, this Department will endeavor to introduce Sl units in all
new and revised standards to the greatest extent possible. Standard for Use of the International
System of Units (Sl): The Modern Metric System, published by the American Society for Testing
& Materials as IEEE/ASTM SI 10-97, and future revisions, will be the reference guide for
definitions, symbols, abbreviations, and conversion factors.

It is the policy of the ISA to encourage and welcome the participation of all concerned individuals
and interests in the development of ISA standards. Participation in the ISA standards-making
process by an individual in no way constitutes endorsement by the employer of that individual, of
the ISA, or of any of the standards, recommended practices, and technical reports that ISA
develops.

CAUTION—THE USE OF THIS STANDARD, RECOMMENDED PRACTICE, OR
TECHNICAL REPORT MAY INVOLVE HAZARDOUS MATERIALS, OPERATIONS OR
EQUIPMENT. THE STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL
REPORT CANNOT ANTICIPATE ALL POSSIBLE APPLICATIONS OR ADDRESS
ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN HAZARDOUS
CONDITIONS.

THE USER OF THIS STANDARD, RECOMMENDED PRACTICE, OR TECHNICAL
REPORT MUST EXERCISE SOUND PROFESSIONAL JUDGMENT CONCERNING
ITS USE AND APPLICABILITY UNDER THE USER’S PARTICULAR
CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF
ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY
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AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS STANDARD,
RECOMMENDED PRACTICE, OR TECHNICAL REPORT.

ADDITIONALLY, IMPLEMENTATION OF THE STANDARD, RECOMMENDED
PRACTICE, OR TECHNICAL REPORT MAY REQUIRE USE OF TECHNIQUES,
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO
POSITION ON THE EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS WHICH
MAY BE INVOLVED IN IMPLEMENTING THE STANDARD, RECOMMENDED
PRACTICE, OR TECHNICAL REPORT. ISA WILL NOT BE RESPONSIBLE FOR
IDENTIFYING ALL PATENTS THAT MAY REQUIRE A LICENSE BEFORE
IMPLEMENTATION OF THE STANDARD, RECOMMENDED PRACTICE, OR
TECHNICAL REPORT OR FOR INVESTIGATING THE VALIDITY OR SCOPE OF
ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD CAREFULLY
INVESTIGATE RELEVANT PATENTS BEFORE USING THE STANDARD,
RECOMMENDED PRACTICE, OR TECHNICAL REPORT FOR THE USER’S
INTENDED APPLICATION.

The following people served as members of ISA SP12-Working Group 12.0:

NAME COMPANY

W. Lawrence, Chairman Factory Mutual Research Corp.
A. Ballard Crouse-Hinds Company

A. Engler Appleton Electric

T. Feindel R. Stahl, Inc.

L. Hamman U.S. Coast Guard

D. Jagger HAWKE America

P. Kelly Underwriters Laboratories, Inc.
J. Kuczka Killark

T. Schnaare Rosemount, Inc.
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B. Apel MSA Instrument
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G. Bentinck Dupont Engineering
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J. Bossert Hazloc, Inc.
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Foreword

All text of IEC 79-0:1983, including Amendments 1 and 2, is included. U.S. National Deviations
are shown by strikeeut through text deleted and underline under text added. Tables, or portions
of tables, that are to be deleted are shown as shaded; figures to be deleted are marked with the
overlay "Figure X Deleted." All added tables are numbered by a Table number corresponding to
the applicable Sub-clause for improved clarity and are NOT underlined. Notes appear in the
table titles showing the tables as added material. There are four Annexes in this Standard. The
Annexes are informative and are not considered part of this Standard.

1 Scope

1.1 This standard specifies the general requirements for construction, testing and marking of
electrical apparatus for Class |, Zones 0 & 1 explosive gas atmospheres and is supplemented or

modified by the following parts-oeHECPublication—79 standards concerning specific types of
protection:

- Flameproof Enclosures “d” {Publication79-1) (ISA-S12.22.01 (IEC 79-1 Mod))

) e I Publicat 3

- Powder-filling “g” Sand-filed-Apparatus (Publication 79-5) (ISA-S12.25.01 (IEC 79-5
Mod

- Oil-immersion “0” Oit-immersed-Apparatus (Publication 79-6) (ISA-S12.26.01 (IEC 79-6

Mod

- Increased Safety “e” (Publication-79-7) (ISA-S12.16.01 (IEC 79-7 Mod))
- Intrinsic Safety “i” (Publication 79-11) (ISA-dS12.2.01 (IEC 79-11 Mod))-
- Encapsulation “m” (1ISA-S12.23.01 (IEC 79-18 Mod))

NOTE — The protection technigue of pressurization has not been included as the present

ANSI Standard for this protection technigue does not include requirements for Zones. It is

anticipated that this protection technique could be added to this document if the standard

is developed.

ISA-S12.0.01-1998 (IEC 79-0 Mod) 11



1.2 This standard is applicable to electrical apparatus for explosive gas atmospheres where
atmospheric conditions for the explosion characteristics of the explosive gas atmosphere are
considered as having pressures in the range 80 kPa (0.8 bar) to 110 kPa (1.1 bar) at a
temperature in the range from -20°C to +66-2€-40°C. Atmospheric conditions outside this range
may need special consideration.

1.3 This standard is not applicable to devices whose electrical parameters, according to the
manufacturer's specifications, do not exceed any of the values 1.2 V, 0.1 A, 20uJ, or 25 mW,
which need not be certified or marked as required by tEC-Publication79 applicable Standards for
Class |, Zones 0 & 1. However, such devices are subject to the requirements of the variousparts-
ofHE-CPublication—79 standards as specified in Sub-clause 1.1 if they are connected to a device
which contains a source or a storage element of electrical energy which could cause the circuit to
exceed these parameters.

1.4 Apparatus covered by this standard and the associated standards noted in 1.1 shall also
comply with the applicable requirements for similar apparatus for use in unclassified locations.

NOTE — Requirements for electrical safety in ordinary (unclassified) locations can be
found in ANSI Standards, NEMA Standards, Federal Requlations, etc.

2 Definitions

For the purpose of this standard, the following definitions apply:

2.1 electrical apparatus: All items applied as a whole or in part for the utilization of electrical
energy such as items for the generation, transmission, distribution, storage, measurement,
regulation, conversion, and consumption of electrical energy and items for telecommunication.

12 ISA-S12.0.01-1998 (IEC 79-0 Mod)



2.2 explosive gas atmosphere: A mixture with air, under atmospheric conditions?, of
flammable substances in the form of gas, vapor, or mist in which, after ignition, combustion
spreads throughout the unconsumed mixture.

2.3 hazardous area: An area in which an explosive gas atmosphere is, or may be expected to
be, present in a quantity such as to require special precautions for the construction, installation,
and use of electrical apparatus.

2.4 electrical apparatus for explosive gas atmospheres: Electrical apparatus in conformity
with one or more parts of +HE-C-Publication+9 applicable ISA Standards for Class I, Zones 0 & 1.

NOTE — The terms "explosion-protected electrical apparatus" and "hazardous (classified)
location electrical equipment” are also used in some countries.

2.5 explosive test mixture: A specified explosive mixture used for the testing of electrical
apparatus for explosive gas atmospheres.

2.6 ignition temperature of an explosive gas atmosphere: The lowest temperature of a
heated surface at which, under specified conditions according to IEC Publication 79-4: Electrical
Apparatus for Explosive Gas Atmospheres, Part 4. Method of Test for Ignition Temperature, the
ignition of a flammable substance in the form of a gas or vapor mixture with air will occur.

2.7 maximum surface temperature:  The highest temperature which is attained in service
under the most adverse conditions (but within the tolerances) by any part or surface of an
electrical apparatus which would be able to produce an ignition of the surrounding atmosphere.

NOTE — The most adverse conditions include recognized overloads and any fault
condition recognized in the specific standard for the type of protection concerned.

2.8 type of protection:  The specific measures applied to electrical apparatus to avoid ignition
of a surrounding explosive gas atmosphere.

2.9 degree of protection provided by enclosures: The measures applied to enclosures of
electrical apparatus to provide for:

1) the protection of persons against contact with or approach to live parts and against
contact with moving parts (other than smooth rotating shafts and the like) inside the
enclosure and protection of the apparatus against ingress of solid foreign bodies;

! See Scope
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2) the protection of the apparatus inside the enclosure against harmful ingress of water.

2.10 cable entry: A device permitting the introduction of an electric cable into an electrical
apparatus.

2.11 conduitentry: A means of introducing a conduit into an electrical apparatus.

2.12 enclosure: All the walls which surround the live parts of electrical apparatus including
doors, covers, cable entries, rods, spindles and shafts, ensuring the protection of the electrical
apparatus.

2.13 connection facilities:  Terminals, screws, and other parts used for the electrical
connection of conductors of external circuits.

2.14 terminal compartment: A separate compartment or part of a main enclosure,
communicating or not with the main enclosure, and containing connection facilities.

2.15 luminaire: The international term for a lighting fixture defined as a complete lighting unit
consisting of a lamp or lamps together with the parts designed to distribute the light, to position
and protect the lamps, and to connect the lamps to the power supply.

2.16 Ex component: Part of electrical apparatus for explosive atmospheres which is not to be
used alone in such atmospheres and which requires additional evaluation of any electrical
apparatus with which it is used.

3 Grouping and classification of electrical apparatus

3.1 Electrical apparatus for explosive gas atmospheres is divided into:

Group I:  electrical apparatus for mines susceptible to fire-damp; (Group | apparatus is not
within the scope of this modified document).

Group Il:  electrical apparatus for all places with an explosive gas atmosphere, other than mines
susceptible to fire-damp.

14 ISA-S12.0.01-1998 (IEC 79-0 Mod)



3.2 Electrical apparatus of Group Il is subdivided according to the nature of the explosive gas
atmosphere for which it is intended.

3.2.1 For certain types of protection, the subdivision A, B, or C is prescribed; this is based on the
maximum experimental safe gap (MESG) for flameproof enclosures or on minimum igniting
current (MIC) for intrinsically safe electrical apparatus (see IEC Publication 79-12: Electrical
Apparatus for Explosive Gas Atmospheres, Part 12: Classification of Mixtures of Gases or
Vapors with Air According to their Maximum Experimental Safe Gaps and Minimum Igniting
Currents). A comparison of IEC and National Electrical Code ANSI/NFPA 70 (NEC) Gas Groups

is shown in Table 3.2.1.

NOTE — Apparatus marked IIB is suitable for applications requiring Group IlA apparatus.
Similarly, apparatus marked IIC is suitable for applications requiring Group IIA and Group
[IB apparatus.

Table 3.2.1
Approximate Comparison of IEC Apparatus and NEC Gas Groups
This table is added material.

IEC Group Designation NEC - Article 500 Typical Gas
NEC - Article 505 Group Group Designation
Designation
IIC A Acetylene
(B + Hy)* B Hydrogen
1B C Ethylene
A D Propane

* Note — (lIB + Hg) is not an IEC / NEC Apparatus / Gas Group. As Type of Protection

flameproof “d” does not permit the use of flange joint apparatus in atmospheres containing
Acetylene; this designation is commonly used for such apparatus to designate that it can be used

in Group 1B atmospheres and Hydrogen atmospheres. This is generally representative of 1IC
atmospheres that do not include Acetylene.

3.2.2 For all types of protection, the temperature classes T1 to T6 correspond to the
classification of electrical apparatus according to its maximum surface temperature.

3.3 Electrical apparatus may be tested for a particular explosive gas atmosphere. In this case it
shall be certified and marked accordingly.

NOTE — For additional descriptive information on the "Zone" classification system and its

relationship to the "Division" classification system, see ISA S12.1.01.
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4 Temperatures

4.1 Electrical apparatus for explosive gas atmospheres shall normally be designed for operation
in an ambient temperature range from - 20 °C to + 40 °C. Where the electrical apparatus is
suitable for a temperature range which differs from this range, it shall be marked accordingly.
The temperature classification, "T" class as given in Table I, shall be based on the maximum
temperature of the ambient temperature range for which the apparatus is designed.

4.2 The maximum surface temperature shall not exceed:

- for-Grouptelectricalapparatus:
150-2C-where-coatdustecanformatayer;
450-°C it the-al e ded

- for Group Il electrical apparatus:
the value in Table | which corresponds to the temperature class of the electrical
apparatus.

Table |
Classification of maximum surface temperatures for Group Il electrical apparatus

Temperature class T1 T2 T3 T4 T5 T6
Maximum surface temperature (°C) 450 300 200 135 100 85

4.3 For Group Il electrical apparatus, if a maximum surface temperature different from those in
Table | is selected, this temperature shall be indicated on the electrical apparatus concerned.

4.4 The maximum surface temperature of the electrical apparatus shall be below the lowest
ignition temperature of the explosive gas atmospheres for which the electrical apparatus is

designed. However, for components having a total surface area of not more than 10 cm? (e.g.
transistors or resistors used in intrinsically safe electrical circuits), their surface temperature may
exceed that for the temperature class marked on the electrical apparatus if there is no direct or
indirect risk of ignition from these components with a safety margin of:

50K for T1, T2 and T3
25 K for T4, T5 and T6
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This safety margin shall be ensured by experience of similar components or by test of the
electrical apparatus itself in explosive mixtures having the appropriate thermal ignition
characteristics.

NOTE — During the test, the safety margin may be verified by increasing the ambient
temperature.

5 General

5.1 Electrical apparatus for Class I, Zones 0 & 1 explosive gas atmospheres shall be suitable for
industrial use and shall comply with the requirements of this standard except where these
requirements are modified by the partefHHECPublication—79 standards in Sub-clause 1.1 specific
to the type of protection concerned.

NOTE — If the electrical apparatus is to withstand particularly adverse service conditions
(e.g. mechanical, electrical, thermal and chemical effects) these should be specified by
the user, and the appropriate measures should be agreed between manufacturer and
user.

5.2 Enclosures for electrical apparatus which may be opened more quickly than the time
necessary:

a) for the discharge of incorporated capacitors to a residual energy of:
0.2 mJ for electrical Apparatus of Group +and-lIA, or
0.06 mJ for electrical apparatus of Group IIB, or

0.02 mJ for electrical apparatus of Group IIC, or

b) forthe cooling of enclosed components to a temperature below the temperature class
of the electrical apparatus,

shall be provided with a label stating:
1) the delay required before attempting to open the enclosure, or

2) that the enclosure is not to be opened when a flammable atmosphere is present.

ISA-S12.0.01-1998 (IEC 79-0 Mod) 17



5.3 Where drainage devices are provided in electrical apparatus, they shall comply with the
requirements of this standard and those of the partefHECPublication—79 standards as specified
in Sub-clause 1.1 specific to the type of protection concerned.

6 Enclosures of plastics material

6.1 Enclosures of plastics material shall be thermally stable. The relevant type tests are
specified in Sub-clause 22.4.6.2.

6.2 Threaded holes in enclosures for fasteners which secure covers intended to be opened in
service for adjustment, inspection and other operational reasons shall be one of the following

types:

a) Tapped metal inserts for metal fasteners. The inserts shall be permanently fixed in the
plastics material of the enclosure.

b) Tapped holes in plastics enclosures for metal fasteners. The thread form shall be
compatible with the plastics material.

c) Tapped holes in plastics enclosures for plastics fasteners. The thread form and the
plastics materials shall be compatible and of adequate strength and durability.

6.3 The requirements of this Sub-clause together with those in Sub-clause 22.4.7 apply to
plastics enclosures, to plastics parts of enclosures, and to other exposed plastics parts of
electrical apparatus, except for plastics accessories such as sealing rings of cable entries,
insulation of plugs and sockets, insulation of bushings and sealing gaskets on which the type of
protection does not depend.

Plastics enclosures for non-fixed electrical apparatus and fixed apparatus with plastics parts that
are likely to be rubbed or cleaned on site shall be so designed that, under normal conditions of
use, maintenance, and cleaning, danger of ignition due to electrostatic charges is avoided:

- by virtue of the size, shape and layout, or other protective methods, so that dangerous
electrostatic charges are not likely to occur.

- or by suitable selection of the plastics material so that the insulation resistance,
measured according to the method given in Sub-clause 22.4.7, does not exceed 1G Q
(see Note 1).
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- or by limitation of the surface area of plastics enclosures or plastics parts of
enclosures as follows (see also Note 2):

a) fm—&etr&l—appara%us—te—armaa&mwﬂﬁf—m&emgi

b) for Group lIA and IIB apparatus to a maximum of 100 cm?, except that this may be

increased to a maximum of 400 cm? if the exposed areas of plastics are
surrounded by conductive earthed (grounded) frames;

c) for Group IIC apparatus, including light transmitting parts, to a maximum of 20

cm? except that this may be increased to a maximum of 100 cm? if the plastics

parts are additionally protected against the occurrence of dangerous electrostatic
charges.

If the danger of ignition has not been avoided in the design, a warning label shall indicate the
safety measures to be applied in service.

NOTES:

1) When selecting electrical insulating materials, attention should be paid to maintaining a
minimum insulation resistance to avoid problems arising from touching exposed plastics
parts that are in contact with live parts.

2) Further restrictions may apply to plastics enclosures for use in areas where an explosive
gas atmosphere is present continuously or is present for long periods (Zone 0).

7 Light-alloy (e.g., aluminum, beryllium, titanium) enclosures

There are no requirements at present for light-alloy enclosures.

8 Fasteners

8.1 General

Parts necessary to achieve a standard type of protection or used to prevent access to
uninsulated live parts, shall be capable of being released or removed only with the aid of a tool.

ISA-S12.0.01-1998 (IEC 79-0 Mod) 19



Fastening screws for light-alloy enclosures may be made of light alloy or other materials if the
material of the fasteners is compatible with that of the enclosure.

Threaded holes in enclosures for fasteners which secure covers intended to be opened in service
for adjustment, inspection and other operational reasons may be tapped in the light alloy only
when the thread-form is compatible with the material of the enclosure.
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. . : " eseribed-inStb-cl _

Nominal diameter

Protective shroud or counterbored holes

of thread | Of hole h Normal d, Reduced d,
d d; (mm) (mm) (mm)

(mm)
6 H H13 min. min. max. min. max.
ISO 965 ISO/R 286
M4 4.5 4 - - 8 9
M5 5.5 5 17 19 10 11
M6 6.6 6 18 20 11 12
M8 9 8 22 25 15 16
M10 11 10 27 30 18 20
M12 14 12 31 35 20 22
M14 16 14 36 40 24 26
M16 18 16 40 44 26 28
M20 22 20 46 50 33 35
M24 26 24 57 61 40 42

NOTE — Hexagonal-headed screws and nuts with nominal thread diameter M5 should

be avoided.
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9 Interlocking devices

Interlocking devices used to maintain a type of protection shall be so constructed that their
effectiveness cannot readily be defeated by the use of normally available tools.
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10 Bushings and terminal studs

Bushings and terminal studs used as connection facilities and which may be subjected to a
torque while the connection is being made shall be mounted in such a way that they are secured
against turning.

The relevant type tests are specified in Sub-clause 22.4.5.

11 Cementing and sealing materials

Materials, such as those used for cementing windows and sealing compounds, but excluding
gaskets, shall be chemically stable, inert and resistant to external influences (for example, water,
oil and solvents), or else be effectively protected against these influences. They shall have a
permanent thermal stability adequate for the temperatures to which they will be subjected within
the rating of the electrical apparatus.

The thermal stability shall be considered to be adequate if the material is stable at the two
following temperatures:

- the lowest temperature to which it will be subjected;

- 20 K above the highest temperature to which it will be subjected, or 120 °C, whichever
value is the greater.

12 Connections

Contact pressure of electrical connections shall not be affected by dimensional changes in
service (due to temperature, humidity, etc.) of insulating materials.
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13 Connection facilities for earthing (equipment grounding) of

egtipotentiat-bonding— conductors

13.1 A terminal or other facility for the connection of an earthing-eregtipotentiat-bonding.
(equipment grounding) conductor shall be provided inside the terminal compartment of electrical

apparatus and near the other connection facilities.

13.4 Earthing ereguipotentiatbending (equipment grounding) conductor connection facilities
inside terminal compartments shall be suitable for the effective connection of at least one

Astatations-of Buhatngs,CnRapte A —tartrhe-Arrangemen - ANSI/
NFPA-70, National Electrical Code - Article 250-95.

13.6 To ensure good electrical contact, these connection facilities shall be effectively protected
against corrosion. They shall also be designed so that the conductors are secured against
loosening and twisting and so that contact pressure is maintained.

Special precautions to prevent corrosion shall be taken, if necessary, if one of the contact parts
consists of light alloy.
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14 Connection facilities and terminal compartments

14.1 Electrical apparatus which is intended for connection to external circuits shall include
connection facilities except for electrical apparatus which is manufactured with a cable
permanently connected to it.

14.2 Terminal compartments and their access openings shall be designed so that the
conductors can be readily connected.

14.3 Terminal compartments shall comply with one of the parts-efHECPubtication+79 standards
as specified in Sub-clause 1.1 specific to standard types of protection.

14.4 Terminal compartments shall be so designed that, after proper connection of the
conductors, the clearances and creepage distances comply with the requirements, if any, of the

partoHECPublication—+79 standards as specified in Sub-clause 1.1 specific to the type of
protection concerned.

15 Cable and conduit entries

15.1 Cable and conduit entries shall be constructed and mounted so that they do not alter the
specific characteristics of the type of protection of the electrical apparatus on which they are
mounted. This shall apply to the whole range of cable diameters specified by the manufacturer of
the cable entries as suitable for use with those entries.

Sealing of cable entries shall be ensured by use of one of the following means {see-

- an elastomeric sealing ring, or
- hard setting resin or compound, or
- a metallic sealing ring (e.qg., in the case of metal clad sheathed cable), or

- asbestos-or-asbestostope suitable flame resistant packing.
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The cable entries shall ensure:
a) the passage of the cable through the enclosure wall without damage to the
cable, and
b) if necessary, clamping of the cable and the bonding of the metal armoring,

sheath or screen.

15.2 The cable entries shall produce an effective clamping of the cable in order to prevent pulling
or twisting applied to the cable being transmitted to the connections. They shall comply with the
tests prescribed in Sub-clauses 22.4.9 or 22.4.10.
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15.3 The entries for flexible cables shall have no sharp edges capable of damaging the cable
when it is moved through an angle of 90° in any direction with respect to the axis of the entry.
The entry point shall be rounded so that the radius of curvature of the cable cannot be less than
a quarter of the diameter of the maximum size cable allowed for the entry.

15.4 Entry by conduit may be by screwing into threaded holes or locking in plain holes:

- in the wall of the enclosure, or

- inan adapter plate designed to be fitted in or on the walls of the enclosure, or

- into a suitable stoppingbox conduit seal, integral with or attached to the wall of the
enclosure.

NOTE — Installation documents, e.g., ANSI/NFPA 70, may require grounding type devices

when installing conduit in plain holes of metal enclosures.

15.5 Openings in the walls of electrical apparatus which are intended for cable or conduit entries
shall be designed so that, if an entry is not used, the corresponding opening can be closed by a
blanking element in such a way that the requirements of the partoHECPublication+79_standards
as specified in Sub-clause 1.1 specific to the type of protection of the electrical apparatus and the
degree of protection are satisfied.

The means provided for this shall be such that the blanking element can be removed only with
the aid of a tool.

15.6 In exceptional cases when the conductor temperature under rated conditions exceeds 76
60 °C atthe-cable-orconduitentrypoint-or-60-2C-atthe-branchingpointofthe-conductors, a label

shall be provided on the inside or outside of the electrical apparatus as a guide for the selection
by the user of the cable, or of the wiring in the conduit.

NOTE — Acceptable wiring methods are given in installation documents — e.q., ANSI/
NFPA 70 - Article 505.
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16 Rotating electrical machines

16.1 Ventilation openings for external fans

The degree of protection of ventilation openings for external fans of rotating electrical machines
shall be at least:

- |P20 on the air inlet side,
- |P10 on the air outlet side,

according to IEC Publication 34-5: Rotating Electrical Machines, Part 5: Classification of Degrees
of Protection Provided by Enclosures for Rotating Machines.

For vertical rotating electrical machines, foreign bodies shall be prevented from falling vertically
into the ventilation openings.

16.2 Construction and mounting of ventilating systems

Fans, fanhoods, ventilation screens, etc., shall be of robust construction and fixed so as to
prevent distortion and displacement which could cause impact or friction of rotating parts against
the fixed parts.

16.3 Clearances for ventilating systems

In normal operation, the clearances between an external fan and the hood and ventilation screen
and their fasteners shall be at least 1/100 of the maximum diameter of the fan and shall be not
less than 1 mm. These clearances need not exceed 5 mm. They may be reduced to 1 mm if the
opposing parts are machined.

These clearances shall be measured at rest, under the most unfavorable conditions likely to be
produced by the maximum movements of parts in normal operation, and shall be carried out
before mechanical testing. (See Sub-clause 22.4.3.)

16.4 Materials used for fans

The external fans of rotating electrical machines which are manufactured in plastics material
shall have an electrical resistance, as measured according to the method specified in Sub-clause
22.4.7, not exceeding 1 G-ohm except for Group Il machines, the fans of which have a peripheral
speed which is below 50 m/s.
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NOTE There are no requwements at present concernlng the use of light aIons Soeme-

17 Switchgear

17.1 Switchgear with contacts immersed in oil is not permitted for direct current.

17.2 Disconnectors (disconnecting means) ef-Greup-+which shall have a suitable breaking

capacity (interrupting rating) tess-than-that of category-A€3,asspecifiedHintECPublication-
292-1tow-voltage-Motor-StartersPart-L-Direct-on-line{Ful-Veltage)-A-C—-Starters; or shall be

electrically or mechanically interlocked with a suitable load breaking device, or shall

For-disconnectors-of-Group-tHtis-sufficientto have a label "CAUTION - DO NOT OPERATE
UNDER LOAD" placed near the disconnectors.

17.3 Where switchgear includes a disconnector, the latter shall disconnect all poles and shall be
designed so that the position of the disconnector contacts is visible, or their open position is
reliably indicated. Interlocks, if any, between such a disconnector and the cover or door of the
switchgear shall allow this cover or door to be opened only when the separation of the
disconnector contacts is sufficient to disconnect the supply.

2

17.6 Covers giving access to the interior of enclosures containing remotely operated apparatus
with switching contacts shall:

- either be interlocked with a disconnector;

2 In which circuits can be made or broken by a separate influence (which may be mechanical, electri-
cal, electro-optical, acoustic, magnetic, or thermal) when this influence is not applied manually to the
apparatus itself.
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- or bear a label saying, "CAUTION - DO NOT OPEN WHEN ENERGIZED," unless
parts which remain energized after opening these covers are protected by a standard
type of protection. Where type of protection "e" is used, the degree of protection may
be reduced to IP20.

18 Fuses

Enclosures containing fuses shall be interlocked so that insertion or removal of fuse links can be
carried out only with the voltage off and so that the fuse cannot be energized until the enclosure
is correctly closed.

An interlock is not required if a label "CAUTION - DO NOT OPEN WHEN ENERGIZED" is fixed
on the enclosure of the apparatus.

19 Plugs and sockets

Plugs and sockets shall be interlocked mechanically or electrically so that they cannot be
separated when the contacts are energized and so that the contacts cannot be energized when
the plug and socket are separated.

Plugs with components which can remain energized when not engaged with a socket are not
permitted.

For Group Il apparatus, plug and socket assemblies which are designed to break the full-rated
current with delayed release to permit the arc to be extinguished before separation, and which
remain flameproof during the arc quenching period, and with a cover providing a degree of
protection of IP43 (or Type 3, 3S, 4, 4X, 6, or 6P _in accordance with ANSI/UL 50 Enclosures for
Electrical Equipment) for the exposed socket outlet, need not comply with the requirements of
this clause.

NOTE — Refer to Sub-clause 22.4.4 for tests for degree of protection.
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20 Luminaires

20.1 The source of light of luminaires shall be protected by a light-transmitting cover and may
also be protected by a guard. These shall be capable of passing the tests prescribed in
Sub-clause 22.4.3.1.

20.2 All luminaires shall have a label reading "CAUTION- DO NOT OPEN WHEN ENERGIZED"
unless they are fitted with a device which automatically isolates all poles of the luminaire
lampholders.

20.3 Lamps containing free metallic sodium, for example, low pressure sodium lamps in
accordance with IEC 192 and its amendment No. 2, are not permissible. High pressure sodium
lamps, for example, lamps in accordance with IEC 662, may be used.

21 Hand lamps and cap lamps

21.1 The materials used for hand lamps and cap lamps shall be chemically resistive to the
electrolyte of the source of supply. Leakage of the electrolyte shall be prevented in all positions
of the apparatus.

21.2 Where the source of light and source of supply are housed in separate enclosures, the
cable entries and the connecting cable shall withstand a tensile load of 150 N withnoreduetion-in-
thetr-security-againstexptosions. The connecting cable shall be eevered-with-a-sheath-material-

which-is-ottresistantand-difficultto-ignite: oil-resistant, (e.qg., SO, STO), and approved for extra
hard usage.
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22 Type verifications and tests

22.1 General

The type verifications and tests are intended to ensure that the requirements of this standard and
those of the parteHECPubtlication—+79 ISA Standards specific to the type of protection concerned
have been satisfied by a prototype or sample of the electrical apparatus.

22.2 Verification of documents

Fhenational-or-other-appropriate-atthority-shalbverify-that Documents submitted by the

manufacturer shall give a full and correct specification of the safety aspects of the electrical
apparatus (see Sub-clause 5.1).

tshalt-also-verify-thatin The design of the electrical apparatus, the requirements of this

standard, and those of the-parts-efHECPublication79 ISA Standards specific to the type of
protection concerned shall be have-been observed.

22.3 Compliance of prototype or sample with documents

Fhenationat-or-otherappropriate-authority-shat-verify-that The prototype or sample of the
electrical apparatus submitted for the type test shall comply eempties with the manufacturer's

definitive documents referred to above.

22.4 Type tests

22.4.1 General

A prototype or sample shall be tested by-the-nationator-otherappropriate-atthority in accordance
with the requirements for type tests of this standard and those of the partefHECPublication—79

standards as specified in Sub-clause 1.1 specific to the type of protection concerned.

32 ISA-S12.0.01-1998 (IEC 79-0 Mod)



22.4.2 Each testis to be made with the accessories (e.g., cable entries, instruments, plugs and
sockets, blanking plates) provided for by the manufacturer in the descriptive documents of the
electrical apparatus and the mounting of which is considered by-the-nationat-or-otherappropriate-
adthority to be the most unfavorable.

The test report will cover the electrical apparatus and the accessories listed in the report. The
manufacturers of standardized accessories need not be identified if their design is completely
defined.

22.4.3 Mechanical tests

Mechanical tests are carried out to check that the strength of apparatus is adequate.

22.4.3.1 Tests for resistance to impact

Tests for resistance to impact are applied at impact energy levels which vary according to the
type of apparatus, or parts of apparatus, as shown in Table Ill.

Table IlI
Tests of resistance to impact

Impact energy
E (joules)
Group | Group I
Risk of mechanical damage Normal Low Normal Low
1. Light transmitting parts with guard 4 2 2 1
(tested without guard)
2. Light transmitting parts without 7 4 4 2
guards
3. Other enclosures or parts of 20 7 7 4
enclosures (including guards and
fan hoods)

25.2.

NOTE — Where electrical apparatus is submitted to tests corresponding to the low risk
of mechanical damage it shall be marked X' in accordance with item 9) of Sub-clause

The electrical apparatus is submitted to the effect of a test mass of M kg falling vertically from a
height h, the values of M and h being dependent on the impact energy required as listed in
Table IV. The test mass shall be fitted with an impact head of hardened steel in the form of a

hemisphere of 25 mm diameter.
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Table IV
Examples of Mass / Height to Yield Impact test levels

Impact Energy E (Joules) Mass M (kg) Height h (m)
1 0.25 0.4
2 0.8
4 1.0 0.4
7 0.7
20 2.0 1.0
NOTE — h = E/Mg where g = 10 m/s? hin meters
E in joules
M in kilograms

An example of the standard free-fall test apparatus for fixed apparatus is shown in Annex A.
When the conditions are such that this method cannot be used, a pendulum method may be
used instead. In this case the striking element including the support rods or cords shall have a
mass as specified in Table IV, and this mass shall be distributed so that the impact point is on the
trajectory of the center of gravity of the moving system.

The surface of the hemispherical hardened steel impact head shall be checked before each test
to ensure that it is in good condition and substantially free from damage.

Normally the test shall be made on the apparatus completely assembled and ready for use.
Where this is not possible for light transmitting parts, the test shall be made with the parts
removed but fixed in their mounting frame or on an equivalent frame. Where cement or bonding is
used, the same materials shall be used to fix the transparent parts to the equivalent frame.

For light transmitting parts made of glass, the test shall be made once on each of three samples.
In all other cases two tests shall be made on one sample. The point of impact shall be the place

considered by-the-hationat-or-etherapproptriate-authority to be the weakest.

Fixed electrical apparatus shall be mounted on a steel base (see Annex A) so that the direction of
the impact is normal to the surface being tested if it is flat, or normal to the tangent to the surface
at the point of impact if it is not flat. The base shall have a mass of at least 20 kg or be rigidly fixed
or inserted in the floor (secured in concrete).

For suspended apparatus the direction of impact shall be normal to a flat surface or normal to the
tangent at the point of impact if the surface is not flat.

The test shall be carried out at an ambient temperature of 25 + 10 °C except where the electrical
apparatus has enclosures or parts of enclosures made of plastics material; in this case, it shall
be made at a temperature of 10 K to 15 K above the service temperature of the electrical

apparatus with a minimum of 50 °C and irecessary-oranothersampie; at a low temperature of
-25 +3-°C to -30°C.Forelectricatapparatus-intendedforuse-inside-buildings,thelow-
temperature-testmay-be-at—-5-+3-2C-and-the-electrical-apparatusshaltbe-marked-accordingty—
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For electrical apparatus with enclosures or parts of enclosures made of plastics material
apparatus rated and marked for low ambients other than -20°C, additional tests shall be carried
out at a temperature 5K to 10K lower than the low ambient. — e.q., for apparatus rated -50°C,

tests are to be conducted at -55°C to -60°C.

22.4.3.2 Drop tests

Portable electrical apparatus, ready for use, shall be dropped four times from a height of 1 m onto
a horizontal concrete surface. The position of the sample for the drop tests shall be selected to
represent the position most likely to cause failure of the enclosure. by-the-national-or-other

appropriate-authority:

For non-plastics enclosed portable apparatus, the test shall be carried out at a temperature of
25110 °C. For electrical apparatus which has enclosures or parts of enclosures made of plastics

material, the tests shall be carried out at -25 +3-°C to -30°C. For electrical apparatus with
enclosures or parts of enclosures made of plastics material apparatus rated and marked for low
ambients other than -20°C, additional tests shall be carried out at a temperature 5 K to 10K lower
than the low ambient. — e.qg., for apparatus rated -50°C, tests are to be conducted at 55°C to -60°C.

22.4.3.3 Acceptance criteria

The impact and drop tests shall not produce damage invalidating the type of protection of the
electrical apparatus.

Superficial damage, chipping of paint work, breakage of cooling fins or other similar parts of the
electrical apparatus and small dents shall be ignored.

External fanhoods and screens may be deformed but displacement or deformation shall not
cause rubbing by the moving parts.

22.4.4 Tests for the degree of protection provided by enclosures

When marked with a Degree of Protection, the tests are to be made in accordance with IEC
Publication 529.

When marked with an Enclosure Type Designation, the tests are to be made in accordance with
ANSI/UL 50 "Enclosures for Electrical Equipment.”
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22.4.5 Torque tests for bushings and terminal studs

Bushings and terminal studs used for connection purposes and subjected to torque when
connections are made or removed shall be tested for resistance to torque and shall not turn when
submitted to a torque of the value given in Table V.

Table V
Torque to be applied to bushings and terminal studs used for connection
purposes

Diameter of the stem M4 M5 M6 M8 | M10 | M12 | M16 | M20 | M24

(Metric/UNF or UNC) #10 | #12 | 1/4 | 5/16 | 7/16 | 1/2 | 5/8 | 7/8 1

Torque (N-m) 20 | 32 | 5 | 10 | 16 | 25 | 50 | 85 | 130

22.4.6 Thermal tests

22.4.6.1 Temperature measurement

The thermal tests shall be made at the rating of the electrical apparatus and with the most
unfavorable voltage within 90 percent and 110 percent of the nominal voltage of the electrical
apparatus unless other {E€publications applicable ANSI Standards prescribe other tolerances
for equivalent industrial electrical apparatus. However, the measurement of the maximum
surface temperature of rotating machines shall be made at the rated output and with the most
unfavourable voltages within the range of 95 percent and 105 percent of the rated voltage (see
12.3 of amendment No. 1 (1987) of IEC 34-1). For ballasts for fluorescent lamps, the rectifier
effect, simulated by a diode, shall be taken into account in addition to the test at 110 percent of
the rated supply voltage (see IEC 82).

The measured maximum surface temperature shall not exceed:

- for electrical apparatus where each item is submitted to the thermal test, the
maximum temperature as marked on the apparatus;

- for other electrical apparatus, the marked temperature less 5 K for temperature
classes T6, T5, T4 and T3 and less 10 K for temperature classes T2 and T1.

The result shall be corrected for the maximum ambient temperature specified in the rating.

The measurement of the surface temperatures, temperatures of cable entries and temperatures
of other parts as prescribed in this standard and the specific tECpublication ISA Standard for
the type of protection concerned, shall be made in still, ambient air with the electrical apparatus
mounted in its normal service position.
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For electrical apparatus which can be nominally used in different positions, the temperature in
each position is to be determined and the highest temperature is to be considered. When the
temperature is determined for certain positions only, this shall be specified in-the-testrepert and
the electrical apparatus shall be marked accordingly.

The measuring devices (thermometers, thermocouples, etc.) and the connecting cables shall be
selected and so arranged that they do not significantly affect the thermal behavior of the electrical
apparatus.

The final temperature is considered to have been reached when the rate of rise of temperature
does not exceed 2 K/h.

22.4.6.2 Thermal stability of plastics enclosures

The thermal stability of plastics enclosures and of plastics parts of enclosures and of sealing
gaskets on which the type of protection depends is satisfactory when these parts can withstand
continuous storage for four weeks at not less than 90 £5 percent relative humidity and at a
temperature 20 K £ 2 above the maximum service temperature, with a minimum of 80 °C, without
invalidating the type of protection of the electrical apparatus.

In the case of a maximum service temperature above 75°C, the period of four weeks specified
above will be replaced by a period of two weeks at (95 + 2)°C and two weeks at a temperature of

(20 + 2) K higher than the maximum service temperature.

The stability of plastics enclosures and plastics parts of enclosures at low temperatures is
satisfactory when they can withstand storage for 24 h at a temperature of - 30 + 3°C without
invalidating the type of protection of the electrical apparatus.

NOTE — These requirements are under further consideration.

22.4.6.3 Thermal shock test

Glass parts of luminaires and windows of electrical apparatus shall withstand without breaking a
thermal shock caused by a jet of water of about 1 mm diameter at a temperature of 10 + 5 °C
sprayed on them when they are at maximum service temperature.
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22.4.7 Insulation resistance test of plastics parts

The resistance is tested on the part itself if its size permits, or on a test piece as shown
in Figure 2.
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Figure 2 — Test piece with painted conducting electrodes

Two parallel electrodes are painted on the surface as shown in Figure 2 using a conducting paint
with a solvent which does not affect the insulation resistance. The enclosure or test piece shall
have an intact surface and be cleaned with distilled water, then by isopropyl alcohol or any other
solvent miscible with water and not affecting the material of the specimen, cleaned again with
distilled water and dried. Then, without being touched by hand, it shall be placed for 24 h in a
clean atmosphere at a temperature of 23 + 2 °C with a relative humidity between 48 percent and
52 percent.

The test is carried out as follows:

A voltage of 500 + 10V d.c. is applied between the electrodes for 1 min.

During the test this voltage shall be sufficiently steady for the charging current due to voltage
fluctuation to be negligible compared with current flowing through the test piece. In some cases
this may require the use of cells, batteries or accumulators.

The insulation resistance is the ratio of the direct voltage applied to the electrodes to the total
current flowing between them when the voltage has been applied for 1 min. Possible methods

are indicated in Annex B.

NOTE — This test is under further consideration.
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22.4.8 Tests in explosive mixtures

The partefHECPubtlication—+9 standard as specified in Sub-clause 1.1, specific to the type of
protection concerned, states whether tests in explosive mixtures are required and the explosive

mixtures to be used.

NOTE — The purity of commercially available gases and vapors is in general satisfactory
for these tests but if their purity is below 95 percent they should not be used. The effect of
normal variations in the laboratory of temperature and atmospheric pressure and of

variations in the humidity of the explosive mixture are acceptable because they have been

found to have a negligible effect.For-Grouptapparatus-testsmay-be-carried-out-with-
nattratmethane-containing-atieast 96%CH,providedthat the total-hydrocarben<content
isatteast95%:

22.4.9 Tests of clamping of non-armored cables in cable entries

The tests of clamping of non-armored cables in cable entries shall be performed using for each
type of cable entry sealing rings of the different allowable sizes. Each test is in two parts.

22.4.9.1 Clamping

In the case of elastomeric sealing rings, each ring is mounted on a clean, dry polished, cylindrical
mild steel mandrel of a diameter equal to the smallest cable diameter allowable in the ring and
specified by the manufacturer of the cable entry.

In the case of metallic sealing rings each ring is mounted on the metallic sheath of a sample of
clean dry cable of a diameter equal to the smallest allowable in the ring and specified by the
manufacturer of the cable entry.

The assembly is then fitted into the cable entry and the latter is mounted on a tensile test
machine. The sealing ring is then compressed and a value observed of the tightening torque
applied to the screws (in the case of a gland with clamp and screws) or the nut (in the case of
screwed glands), necessary to prevent slipping of the mandrel or cable when the force applied to
it reaches a value in newtons equal to 20 times the value in millimeters of the diameter of the
mandrel or cable sample.

A torque is then applied to the screws or the nut of a value equal to 110 percent of that observed
in the conditions defined above. A constant tensile force equal to that defined above is then
applied for 6 h.

The tightness is considered sufficient if the slipping of the mandrel or the cable sample is not
more than 6 mm.
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22.4.9.2 Mechanical strength

The cable entry is then removed from the tensile test machine and is submitted to a test of
mechanical strength by applying to the screws or the nut, whichever is the case, a torque of
which the value is twice that which prevents slipping.

The cable entry is finally dismantled and the components examined.

The test is considered satisfactory if no noticeable damage is found. Any deformation of the
sealing ring shall be ignored.

22.4.10 Tests of clamping of armored cables in cable entries

The tests of clamping of armored cables in cable entries shall be performed using for each size of
entry a sample of armored cable of the smallest diameter allowable as indicated by the
manufacturer of the cable entry. Each test is in two parts.

22.4.10.1 Clamping

The sample of armored cable is fitted into the clamping device of the cable entry and this is then
mounted in a tensile test machine. The clamping device is then tightened and the value is
observed of the minimum torque applied to the screws (in the case of a clamping device
tightened by screws) or to the nut (in the case of the clamping device being a nut) necessary to
prevent slipping of the cable when the applied force reaches a value in newtons equal to 80 times
the value in millimeters of the diameter of the cable over the armor.

The tightness of the clamping device is considered sufficient if the slipping of the armor is
effectively zero during 2 min of tension, the tensile force being maintained at a constant value.

22.4.10.2 Mechanical strength

The cable entry is then removed from the tensile test machine and is submitted to a mechanical
strength test by applying to the screws or the nut, whichever is the case, a torque of which the
value is twice that determined in the clamping test.

The cable entry is finally dismantled and the components examined.

The test is satisfactory if no noticeable damage is found.
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23 Routine verifications and tests

shall make any routine tests and verifications required by the appropriate parts of ISA Standards
concerning specific types of protection for Class |, Zones 0 & 1.

25 Marking

NOTE - In the interest of safety, it is essential that the system of marking indicated below
is not applied to electrical apparatus which does not comply with this standard and with
the partoftE€CPublication—+9 standard as specified in Sub-clause 1.1 specific to the type
of protection concerned {see-also-Sub-clatse-25:6)-

25.1 The electrical apparatus shall be marked on the main part in a visible place. This marking
shall be legible and durable, taking into account possible chemical corrosion.

Nameplates other than mechanically secured metal shall comply with tests for Hazardous
Locations Products per ANSI/UL 969 "Marking and Labeling Systems."

25.2 The marking shall include:

1) the name of the manufacturer or his registered trade mark;
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2) manufacturer's type identification;_- e.q. catalog humber, part number

3) the symbol AEX, which indicates that the electrical apparatus has been constructed
and tested for use in an explosive gas atmosphere or is specifically associated with
such an apparatus;

4) the sign for each type of protection used:

“0” for oil-immersion et-immersed-apparatus;
“q” for powder-filling sand-fited-apparatus;
“d” for flameproof enclosures;

“e” for increased safety;

“ia” for intrinsic safety category a;

“ib” for intrinsic safety category b;

“m” for encapsulation

a) Class |

b) The applicable Zone marking —i.e., Zone 0 or Zone 1.

5) the symbol of the group of the electrical apparatus:

orelectricat o ible-to-fire-damp:

Il or lIA or 1IB or IIC for electrical apparatus for use in explosive gas atmospheres ether

harin i ot to fire-darmp.

NOTE — The 1996 NEC does not recognize Group Il, only IIA, 1B, and IIC.

The letters A, B, and C shall be used if the partofHECPublication ISA Standard 79 specific to the
type of protection concerned specifies this.

When the electrical apparatus is certified for use only in a particular gas, the symbol Il shall be
followed by the chemical formula or name of the gas;

6) for Group Il electrical apparatus, the symbol indicating the temperature class or the
maximum surface temperature in °C or both. When the marking includes both, the

temperature class shall be given last in parentheses.

Example: T1 or 350 °C or 350 °C (T1).

Group Il electrical apparatus having a maximum surface temperature greater than
450 °C shall be marked with the temperature only.
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If rated for an ambient temperature range of other than -20 °C to +40 °C, the
symbol "Ta” or "Tamb" together with the special range of ambient temperatures.

7) a serial number, if required, but not for:

- connection accessories (cable and conduit entries, blanking plates, adapter
plates, plugs and sockets and bushings);

- very small electrical apparatus on which there is limited space;

considers-thatitis necessary to indicate special conditions for safe use;

10) any additional marking prescribed in the partefHECPublication—79 standard as

specified in Sub-clause 1.1 specific to the type of protection concerned;

11) any marking normally required by the standards of construction of the electrical
apparatus.

25.3 Where different types of protection are used for different parts of an electrical apparatus,
each respective part shall bear the sign for the type of protection concerned.

Where more than one type of protection is used in an electrical apparatus, the sign for the main
type of protection shall appear first and be followed by the signs for the other types of protection

25.4 Markings 3) to 6) of Sub-clause 25.2 shall be placed in the order in which they are given

Examples giving the order of the indications:

a) electricalapparatusin-flameproofenclosurefor-Group-1—Exd-1;

b) electrical apparatus in flameproof enclosure fer-Groeup-+and for Group |IB,
temperature class T3: Class |, Zone 1, AEx d IIB T3;

ExepHi252C{F4)ror
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ExepHi25-°Cor
BExepHH4

c) increased safety electrical apparatus incorporating a flameproof enclosure for Group
IIC with a maximum surface temperature of 125 °C:

Class |, Zone 1, AEx e d lIC 125 °C (T4) or
Class |, Zone 1, AEx e d |IC 125 °C or
Class I, Zone 1, AEx e d lIC T4.

25.5 On very small electrical apparatus where there is limited space, the-nationat-or-other

appropriate-authority-may-allow a reduction in the marking may be allowed, but at least the
following will be required but-wiltregtire-atteast:

a) the symbol AEX;

b) the-name-ormark-ofthenational-orotherappropriate-atthority:
€) the-certificatereference;

d) the installation reference per 25.2 (9) mark-Xif-appropriate;

e) the name or registered trade mark of the manufacturer.

25.7 Where cautionary markings are required to be marked on the apparatus by this document,
the text as described following the word “CAUTION” may be replaced by technically equivalent
text.
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Annex A — Example of free-fall test apparatus for impact test

(Informative)
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251/83

1. Adjustment pin

2. Plastics guide tube

3. Test piece

4. Steel base (mass > 20 kg)

5. Steel mass (see Table 1IV)

6. Hardened steel impact head 25 mm diameter

h = height of fall (see Table IV)

Figure A
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Annex B — Methods for insulation resistance tests of plastic parts

(Informative)

B1l. Voltmeter-ammeter method

The current is measured directly by means of a microammeter, or a galvanometer (Figure B1), or
indirectly by a d.c. amplifier which indicates the current by measuring the voltage drop which it
determines in a known resistance (Figure B2a). The voltage is measured by a voltmeter. In
certain cases, the voltage-current ratio is measured by an instrument indicating the resistance
directly (Figure B2b).

B2. Comparative method

The unknown resistance is compared to a known resistance. This comparison is carried out by
determining the ratio of the currents when the same voltage is applied in succession to two
resistances (Figure B3a), or by balancing the two resistances in a Wheatstone bridge (Figure
B3b).

For all these methods the known resistance shall be large in relation to any calibrated resistance
connected in series with it so as to be submitted to practically all the voltage.
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VOLTMETER-AMMETER METHOD

s

1 = Galvanometer with shunt

|1

t——ii—1

252/83

FIG. B1. — Current measurement by microammeter or galvanometer

! l I l 2 =D.C. amplifier
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Figure B2a

253/83 254/83

Figure B2b

FIG. B2. — Current measurement by means of a d.c. amplifier.
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COMPARATIVE METHOD

Optional

1 = Galvanometer with shunt

—|i[i||i——

255/83

7
E

256/83

3 = Detector

JUtl
X

Fig.B3b. — Wheatstone bridge method.
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(Informative)
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ANNEX D (Informative) — U.S. Major Deviations

The text of annex D has been added; the underlining has been omitted for clarity.

General. Group | is excluded from the scope of this document and all associated text has been
deleted.

General Marking. The word "CAUTION" has been added as a prefix to required cautionary
markings.

General Certification.  All text has been deleted that inferred that third party certification was
required.

1.4 This standard also requires conformance to the applicable requirements for similar apparatus
for use in unclassified locations.

Text has been added to conform to U.S. practice for hazardous locations electrical
apparatus.

2. Definitions for luminaire and Ex component have been added to help promote a uniform
understanding of the terms.

Table 3.2.1. Table has been added to provide an approximate comparison of the IEC (NEC -
505) Gas Groups and the traditional U.S. (NEC - 500) Gas Groups.

5.2 Optional marking has been permitted to eliminate the need to conduct a detailed internal
temperature and stored charge analysis.

Permitted marking is consistent with current U.S. and CENELEC practice.
8.2 Requirements for "Special Fasteners" have been deleted.

Deletion of "Special Fasteners" is consistent with EN 50.014 2nd Edition and proposed
IEC 79-0 3rd Edition.

13. Mandatory external bonding terminal has been deleted. U.S. term of "equipment grounding"
has been used in place of "earthing."

NEC does not include requirements for the connection of an external bonding terminal. It
should be noted that providing such a terminal has not been prohibited. The term
“equipment grounding" is added to align with NEC.

15.6 Permitted temperatures at terminals have been lowered from 70 °C to 60 °C.

Change required to align with NEC.
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19. Appropriate enclosure Type designations have been added as alternates to 1P43.

To permit use of U.S. rated enclosures.

Table IV. Table has been revised to show the height and mass as examples not requirements.

Required test is a specific energy; height and mass are examples provided to yield the
required energy.

22.4.3.1 Text has been revised to upper limit for low ambient test and lower limit for high ambient
test. A specific requirement has been added to ambients below -20 °C.

Text revised to permit testing of low thermal mass samples while still achieving the
intended results. Details on low ambient test are added to allow consistency.

22.4.3.2 Text has been revised to upper limit for low ambient test and lower limit for high ambient
test. A specific requirement has been added to ambients below -20 °C.

Text is revised to permit testing of low thermal mass samples while still achieving the
intended results. Details on low ambient test are added to allow consistency.

22.4.4 A test requirement has been added for enclosures marked with a "Type" designation.

To accommodate U.S. industry practice.

22.4.6.2 Text has been added to permit testing of plastics of apparatus rated at greater than
75 °C.

Added text is consistent with EN 50.014 2nd Edition and proposed IEC 79-0 3rd Edition.

25.1 Requirements have been added for non-metallic nameplates.

Added text is consistent with current U.S. practice.

25.2 3). An "A" prefix has been added to "Ex."

Added marking is to designate apparatus conforming to these U.S. requirements and
differentiate from similar Australian, Canadian IEC, and European national marking using
only "EX." Marking is a similar approach to the European Community designation of
"EEX."

25.2 4). Additional markings of "Class I" and "Zone" have been added.

Added marking is an NEC requirement.

25.2 8). The requirement for a Certificate has been deleted.

A Certificate is not consistent with U.S. industry practice.
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25.2 9). Requirements for "X" mark after Certificate reference have been replaced with
installation instructions or reference to specific installation instructions.

Reference with installation instructions or reference to specific installation instructions is
consistent with current U.S. industry practice.
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