AMERICAN NATIONAL STANDARD

ANSI/ISA-60079-2 (12.04.01)-2010
Supercedes ANSI/ISA-12.04.01-2004 (IEC 60079-2 Mod)

Explosive Atmospheres — Part 2:
Equipment protection by
pressurized enclosures “p”

Approved 27 August 2010

Documents
Document Sharing Hub

Provided by IHS Licensee=University of Alberta/5966844001, User=albert, sam
No reproduction or networking permitted without license from IHS Not for Resale, 11/08/2014 22:23:42 MST

Full document details: ISA 60079-2 2010


http://www.avadocuments.com/doc/isa-60079-2-2010
http://www.avadocuments.com/doc/isa-60079-2-2010

ANSI/ISA-60079-2 (12.04.01)-2010
Explosive atmospheres - Part 2: Equipment protection by pressurized enclosures "p"

ISBN: 978-1-936007-57-8

Copyright © 2010 by the International Society of Automation (ISA). These materials are subject
to copyright claims of IEC, ANSI, and ISA. All rights reserved. Not for resale. Printed in the
United States of America. No part of this publication may be reproduced in any form, including
an electronic retrieval system without the prior written permission of the Publisher. All requests
pertaining to this Standard should be submitted to ISA.

ISA

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, North Carolina 27709

Documents
Document Sharing Hub

Provided by IHS Licensee=University of Alberta/5966844001, User=albert, sam
No reproduction or networking permitted without license from IHS Not for Resale, 11/08/2014 22:23:42 MST

Full document details: ISA 60079-2 2010


http://www.avadocuments.com/doc/isa-60079-2-2010
http://www.avadocuments.com/doc/isa-60079-2-2010

Provided by IHS

-3- ANSI/ISA-60079-2 (12.04.01)-2010

Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is
not part of ANSI/ISA-60079-2 (12.04.01)-2010.

This document has been prepared as part of the service of ISA 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 (Sl) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to
USA users of ISA standards of incorporating suitable references to the S| (and the metric
system) in their business and professional dealings with other countries. Toward this end, this
Department will endeavor to introduce Sl-acceptable metric units in all new and revised
standards, recommended practices, and technical reports 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 Sl 10-97, and future revisions,
will be the reference guide for definitions, symbols, abbreviations, and conversion factors.

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

CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR
OWN RESPONSIBILITY.

- PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT

~ APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS

- DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A
- LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE

» ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS. FOR MORE

~ INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR

- VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR DETERMINING WHETHER
ANY LICENSING TERMS OR CONDITIONS PROVIDED IN CONNECTION WITH SUBMISSION OF A
LETTER OF ASSURANCE, IF ANY, OR IN ANY LICENSING AGREEMENTS ARE REASONABLE OR
NON-DISCRIMINATORY.
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ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY PATENTS
THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA STANDARDS AND
PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT 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 AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS
DOCUMENT.

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE
IMPACTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION.

The following people served as members of ISA Subcommittee ISA12.4 which prepared this

standard:

NAME COMPANY

R. Masek, Chair CSA International

M. Coppler, Managing Director Ametek Inc.
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D. Wechsler Dow Chemical Company

J. West Expo Technologies Inc.

The following people served as members of ISA Committee ISA12:
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FOREWORD

All text of IEC 60079-2:2007 (Edition 5) is included. U.S. National Deviations are shown by
strikeout 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 "X."
There are ten annexes in this standard. Annexes B, C, D, F, H, | and J are informative and are
not considered part of this standard. Annexes A, E and G are normative and are considered part
of this standard.
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INTRODUCTION

This—partof HEC-60079 standard gives requirements for the design, construction, testing and
marking of electrical apparatus for use in potentially explosive atmospheres in which

a) a protective gas maintained at a pressure above that of the external atmosphere is used to
guard against the formation of an explosive gas atmosphere within enclosures which do not
contain an internal source of release of flammable gas or vapour and, where necessary;

b) a protective gas is provided in sufficient quantity to ensure that the resultant mixture
concentration around the electrical parts is maintained at a value outside the explosive limit
appropriate to the particular conditions of use. The protective gas is supplied to an enclosure
containing one or more internal sources of release in order to guard against the formation of
an explosive gas atmosphere.

This standard includes requirements for the apparatus and its associated equipment including
the inlet and exhaust ducts, and also for the auxiliary control apparatus necessary to ensure that
pressurization and/or dilution is established and maintained.
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1 Scope

This part—ef HEC-60079 standard contains the specific requirements for the construction and
testing of electrical apparatus with pressurized enclosures, of type of protection “p”, intended for

use in explosive-gas-atmospheres hazardous (classmed) locations defined as Class I, Zone 1 or
Zone 2 by the National Electrical Code (NEC®), ANSI/NFPA 70. It specifies requirements for
pressurized enclosures containing a limited release of a flammable substance.

This standard supplements and modifies the general requirements of HES ANSI/ISA-60079-0.
Where a requirement of this standard conflicts with a requirement of FEG ANSI/ISA-60079-0, the
requirements of this standard takes precedence.

This standard does not contain the requirements for:

e pressurized enclosures where the containment system may release
a) air with an oxygen content greater than normal, or
b) oxygen in combination with inert gas in a proportion greater than 21 %;
e pressurized rooms or analyser houses;-see tEC-60079-13-andHEC60079-16.

NOTE 1 Due to the safety factors incorporated in the type of protection, the uncertainty of measurement inherent in
good quality, regularly calibrated measurement equipment is considered to have no significant detrimental effect and
need not be taken into account when making the measurements necessary to verify compliance of the equipment with
the requirements of this standard.

NOTE 2 When the user acts in the role of the manufacturer, it is typically the user’s responsibility to ensure that all
relevant parts of this standard are applied to the manufacturing and testing of the equipment.

NOTE 3 Types of protection “px” and “py” provide Equipment Protection Levels (EPL) Mb—er Gb. Type of protection
“pz” provides Equipment Protection Level (EPL) Gc. For further information, see Annex H.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code ) — Classification

IEC 60050(151), International Electrotechnical Vocabulary — Chapter 151: Electrical and
magnetic devices

IEC 60050(426), International Electrotechnical Vocabulary — Chapter 426: Electrical apparatus
for explosive atmospheres

HEC ANSI/ISA-60079-0:200%, Electrical apparatus for explosive gas atmospheres — Part O:
General requirements
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ANSI/NFPA 70 National Electrical Code

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050(151),
IEC 60050(426) and tEC ANSI/ISA-60079-0, as well as the following apply.

NOTE Unless otherwise specified, the terms "voltage" and "current" mean the r.m.s. values of an alternating, direct or
composite voltage or current.

3.1
alarm
piece of apparatus that generates a visual or audible signal that is intended to attract attention

3.2

containment system

part of the apparatus containing the flammable substance that may constitute an internal source
of release

3.3

dilution

continuous supply of a protective gas, after purging, at such a rate that the concentration of a
flammable substance inside the pressurized enclosure is maintained at a value outside the
explosive limits at any potential ignition source (that is to say, outside the dilution area)

NOTE Dilution of oxygen by inert gas may result in a concentration of flammable gas or vapour above the upper
explosive limit (UEL).

3.4

dilution area

area in the vicinity of an internal source of release where the concentration of a flammable
substance is not diluted to a safe concentration

3.5

enclosure volume

volume of the empty enclosure without internal apparatus. For rotating electrical machines, the
free internal volume plus the volume displaced by the rotor

3.6
flammable substance
gases, vapours, liquids or mixtures thereof that are capable of being ignited
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3.7

hermetically sealed device

device which is so constructed that the external atmosphere cannot gain access to the interior
and in which any seal is made by fusion, for example, brazing, welding or the fusion of glass to
metal

3.8

ignition-capable apparatus (ICA)

apparatus which in normal operation constitutes a source of ignition for a specified explosive gas
atmosphere. This includes electrical apparatus not protected by a type of protection listed in 7.13

3.9

indicator

piece of apparatus that shows whether flow or pressure is adequate and is monitored
periodically, consistent with the requirement of the application

3.10

internal source of release

point or location from which a flammable substance in the form of a flammable gas or vapour or
liquid may be released into the pressurized enclosure such that in the presence of air an
explosive gas atmosphere could be formed

3.11

leakage compensation

providing a flow of protective gas sufficient to compensate for any leakage from the pressurized
enclosure and its ducts

3.12
overpressure
pressure above ambient pressure within a pressurized enclosure

3.13

pressurization

technique of guarding against the ingress of the external atmosphere into an enclosure by
maintaining a protective gas therein at a pressure above that of the external atmosphere

3.14

pressurization system

grouping of safety devices and other components used to pressurize and monitor or control a
pressurized enclosure

3.15

pressurized enclosure

enclosure in which a protective gas is maintained at a pressure greater than that of the external
atmosphere

3.16
protective gas
air or inert gas used for purging and maintaining an overpressure and, if required, dilution

NOTE For the purposes of this standard, inert gas means nitrogen, carbon dioxide, argon or any gas which, when
mixed with oxygen in the ratio 4 parts inert to 1 part oxygen as found in air, does not make the ignition and
flammability properties, such as explosive limits, more onerous.
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3.17

protective gas supply

compressor, blower or compressed gas container that provides the protective gas at a positive
pressure. The supply includes inlet (suction) pipes or ducts, pressure regulators, outlet pipes,
ducts, and supply valves. Components of the pressurization system are not included

3.18

purging

in a pressurized enclosure, the operation of passing a quantity of protective gas through the
enclosure and ducts, so that the concentration of the explosive gas atmosphere is brought to a
safe level

3.19

routine test

test to which each individual device (equipment) is subjected during or after manufacture to
ascertain whether it complies with certain criteria

[IEV 151-04-16, modified]

3.20

static pressurization

maintenance of an overpressure within a pressurized enclosure without the addition of protective
gas in a hazardous area

3.21

type px

pressurization that reduces the classification (equipment protection level) within the pressurized
enclosure from Zone 1 (Gb) to unclassified (non-hazardous) erMb-to-ron-hazardous

3.22

type py

pressurization that reduces the classification (equipment protection level) within the pressurized
enclosure from Zone 1 (Gb) to Zone 2 (Gc)

3.23

type pz

pressurization that reduces the classification (equipment protection level) within the pressurized
enclosure from Zone 2 (Gc) to unclassified (non-hazardous) unclassified (non-hazardous)

3.24

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

[IEV 151-04-15]

3.25
safety device
device used to implement or maintain the integrity of the type of protection
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3.26

hazardous area

an area in which an flammable gas atmosphere is or may be expected to be present in guantites
such as to require special precautions for the construction, installation and use of electrical
apparatus. (IEC 60050-426-03-01)

NOTE The NEC uses “Hazardous (Classified) Location” to describe these areas. The definition for hazardous location
is “a location in which fire or explosion hazards may exist due to an flammable atmosphere of flammable gases or
vapors, flammable liguids, combustible dust, or easily ignitable fibers or flyings.”

3.27

non-hazardous area

an _area in which an explosive gas atmosphere is not expected to be present in quantities such
as _to require special precautions for the construction, installations and use of electrical
apparatus. (IEC 60050-426-03-02)

NOTE The NEC uses “unclassified” to describe these areas.

w

.28

autoignition temperature

the minimum_ temperature required to initiate or cause self-sustained combustion of a solid,
liguid, or gas independently of the heating or heated element

w

.29
protected equipment
the electrical equipment internal to the protected enclosure.

4 Protection types

Protection by pressurization is subdivided into three types of protection (px, py and pz) which are
selected based upon the external Zone classification (equipment protection level) required for
the external explosive gas atmosphere (Mb—Gb or Gc), whether there is the potential for an
internal release, and whether the equipment within the pressurized enclosure is ignition-capable;
see Table 1. The type of protection then defines design criteria for the pressurized enclosure and
the pressurization system; see Table 2.
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Table 1 — Determination of protection type

Flammable substance in the
containment system

External Zone
classification

Enclosure contains
ignition-capable apparatus

Enclosure does not
contain ignition-capable

. . apparatus
(Equipment protection
level requirement for
external explosive gas
atmosphere)
No containment system Zone 1 Type px ? Type py
(Gb) or Mb
No containment system Zone 2 Type pz No pressurization required
(Ge)
Gas/vapour Zone 1 Type px ? Type py
(Gb) or Mb
Gas/vapour Zone 2 Type px (and ignition- Type py b
capable apparatus is not
(Ge) located in the dilution area)
Liquid Zone 1 Type px ? (inert) ° Type py
(Gb)
Liquid Zone 2 Type pz (inert) No pressurization
required *
(Ge)

NOTE

If the flammable substance is a liquid, normal release is never permitted.

a : . . _

b If no normal release; see Annex E.

¢ The protective gas shall be inert if "(inert)" is shown after the pressurization type; see Clause 13.

4 Protection by pressurization is not required since it is considered unlikely that a fault causing a release of liquid
will simultaneously occur with a fault in the equipment that would provide an ignition source.
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ANSI/ISA-60079-2

type of protection

(12.04.01)-2010

Design criteria

Type px

Type py

Type pz with
indicator

Type pz with alarm

Degree of enclosure
protection according to
IEC 60529 or

IEC 60034-5

IP4X minimum

IP4X minimum

IP4X minimum

IP3X minimum

Resistance of enclosure to
impact

HEC ANSI/ISA-60079-
0, Table 8

1EC ANSI/ISA-
60079-0, Table
8

{EC ANSI/ISA-60079-
0, Table 8

{EC ANSI/ISA-60079-
0, half the value in
Table 8

Verifying purge period

Requires a timing
device and
monitoring of
pressure and flow

Time and flow
marked

Time and flow
marked

Time and flow
marked

Preventing incandescent
particles from exiting a
normally closed relief vent
into a Zone 1 area (an
area_requiring EPL Gb) ef
Mb

Spark and particle
barrier required, see
5.8, unless
incandescent
particles not normally
produced

No requirement,
see Note 1

Spark and particle
barrier required,

see 5.8, unless
incandescent
particles not normally
produced

Spark and particle
barrier required,

see 5.8, unless
incandescent
particles not normally
produced

Preventing incandescent

No requirement, see

No requirement,

No requirement, see

No requirement, see

particles from exiting a Note 2 see Note 2 Note 2 Note 2

normally closed relief vent

into a Zone 2 area (an

area_requiring EPL Gc)

Preventing incandescent Spark and particle Spark and Spark and particle Spark and particle
particles from exiting a barrier required, particle barrier |barrier required; barrier required,
vent that opens during see 5.8 required, see 5.8 see 5.8

normal operation, to a see 5.8

Zone 1 area (an area
requiring EPL Gb)erMb

Preventing incandescent
particles from exiting a
vent that opens during

normal operation to a Zone

2 area (an area_requiring
EPL Gc)

Spark and particle
barrier required, see
5.8, unless
incandescent
particles not normally
produced

No requirement,
see Note 1

Spark and particle
barrier required, see
5.8, unless
incandescent
particles not normally
produced

Spark and particle
barrier required, see
5.8, unless
incandescent
particles not normally
produced

Door or cover removable
only with use of a tool

Warning, see 5.3 and
6.2 b) ii)

Warning, see
5.3.6 and Note
1

Warning, see 5.3.6
and Note 3

Warning, see 5.3.6
and Note 3

Door or cover removable
without use of a tool

Interlock, see 7.12

(no internal hot parts)

Warning, see
5.3.6 and Note
1

Warning, see 5.3.6
and Note 3

Warning, see 5.3.6
and Note 3

Internal hot parts that
require a cool-down period
before opening enclosure

Comply with 6.2 b) ii)

No requirement,
see Note 1

Warning, see 5.3.6

Warning, see 5.3.6

NOTE 1 Subclause 6.2 b) ii) is not applicable for type py since neither hot internal parts nor normally created
incandescent particles are permitted.

NOTE 2 There is no requirement for spark and particle barriers since in abnormal operation, where the relief vent
opens, it is unlikely that the external atmosphere is within the explosive limits.

NOTE 3 There is no requirement for tool accessibility on a type of protection pz enclosure since in normal

operation the enclosure is pressurized with all covers and doors in place. If a cover or door is removed, it is unlikely

that the atmosphere is within the explosive limits.
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5 Constructional requirements for pressurized enclosures

5.1 Enclosure

The pressurized enclosure shall have a degree of protection in accordance with Table 2.

5.2 Materials

The materials used for the enclosure, ducts and connecting parts shall not be adversely affected
by the specified protective gas.

5.3 Doors and covers

5.3.3 Group Il pressurized enclosures

The requirements for special fasteners in € ANSI/ISA-60079-0 do not apply.

For type px, doors and covers except for those which can be opened only by the use of a tool or
key shall be interlocked so that the electrical supply to electrical equipment not identified in 7.13
is disconnected automatically when they are opened and so that the supply cannot be restored
until they are closed.

For type py and type pz, the use of a tool or key is not required.

NOTE High internal pressures may cause doors or covers to open violently. Operators and maintenance personnel
should be protected from injury by methods such as the following:

a) use multiple fasteners so that the enclosure will safely vent before all fasteners are released; or
b) use a two-position fastener to allow safe venting of the pressure when opening the enclosure; or

c) limit the maximum internal pressure to not greater than 2,5 kPa.

5.3.4 Group Il pressurized enclosures with static pressurization

Doors and covers can be opened only by the use of a tool.

Documents

Document Sharing Hub

Provided by IHS Licensee=University of Alberta/5966844001, User=albert, sam
No reproduction or networking permitted without license from IHS Not for Resale, 11/08/2014 22:23:42 MST

Full document details: ISA 60079-2 2010


http://www.avadocuments.com/doc/isa-60079-2-2010
http://www.avadocuments.com/doc/isa-60079-2-2010

-23- ANSI/ISA-60079-2 (12.04.01)-2010

5.3.5 Type px

A pressurized enclosure that contains hot parts requiring a cool-down period shall not be capable
of being opened readily without the use of a key or tool.

5.3.6 Marking for Greupt+oer Group Il

Doors and covers shall be marked:
WARNING — DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAY BE PRESENT

5.4 Mechanical strength

The pressurized enclosure, ducts if any, and their connecting parts shall withstand a pressure
equal to 1,5 times the maximum overpressure specified by the manufacturer for normal service
with all outlets closed with a minimum of 200 Pa.

If a pressure can occur in service that can cause a deformation of the enclosure, ducts if any, or
connecting parts, a safety device shall be fitted to limit the maximum internal overpressure to a
level below that which could adversely affect the type of protection. If the manufacturer does not
provide the safety device, the equipment shall be marked—X* in accordance with 29-2)—of
1EC-60079-0-and ANSI/ISA-60079-0 to indicate that there are specific conditions of use and the
specific conditions for use and the specific conditions of use the-deseription-documents shall
contain all necessary information required by the user to ensure conformity with the requirements
of this standard.

5.5 Apertures, partitions, compartments and internal components

5.5.1 Apertures and partitions shall be located in such a way that effective purging is ensured.

NOTE 1 Unpurged areas can be eliminated by the proper location of the protective gas supply inlet and outlet and by
consideration of the effect of partitions.

NOTE 2 For gases or vapours that are heavier than air the inlet for the protective gas should be near the top of the
pressurized enclosure, with the outlet near the bottom of the enclosure.

NOTE 3 For gases or vapours that are lighter than air, the inlet for the protective gas should be near the bottom of
the enclosure, with the outlet near the top of the enclosure.

NOTE 4 Locating inlets and outlets at opposite sides of the enclosure promotes cross ventilation.

NOTE 5 Internal partitions (for example, circuit boards) should be located in such a way that the flow of protective
gas is not obstructed. The use of a manifold or baffles can also improve the flow around obstructions.

NOTE 6 The number of apertures should be chosen with regard to the design of the equipment, particular
consideration being given to the purging of sub-compartments into which the equipment might be divided.

5.5.2 Internal compartments shall be vented to the main enclosure or separately purged.

NOTE Vents providing not less than 1 cm? of vent area for each 1 000 cm?®, with a minimum vent size of 6,3 mm
diameter should be sufficient for adequate purging.

5.5.3 Cathode ray tubes (CRTs) and other hermetically sealed devices do not require purging.

5.5.4 Components with a free internal volume less than 20 cm3 are not considered to be
internal compartments requiring purging as long as the total volume of all such components is
not more than 1 % of the free internal volume of the pressurized equipment.

NOTE 1 The 1 % is based upon 25 % of the lower explosive limit (LEL) of hydrogen; see Clause A.2.
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NOTE 2 Electrical components considered to be environmentally sealed such as transistors, micro-circuits,
capacitors, etc., are not to be included in the calculation of the total component volume.

5.5.5 In the case of static pressurization, the enclosure shall have one or more aperture(s).
After filling and pressurization, all apertures shall be closed.

5.7 Sealing

All cable and conduit connections to a pressurized enclosure shall be sealed to maintain the IP
rating of the enclosure or, if unsealed, be considered as part of the enclosure.

5.8 Spark and particle barriers

The pressurized enclosure and the ducting, if any, for the protective gas shall be provided with a
spark and particle barrier to guard against the ejection of incandescent particles into the
hazardous area.

Incandescent particles shall be assumed to be normally produced unless make/break contacts
operate at less than 10 A and the working voltage does not exceed either 275 V a.c. or 60 V d.c.,
and the contacts have a cover.

EXCEPTION 1: The spark and particle barrier is not required for a normally closed relief vent
exhausting into a Zone 1 area (an area requiring EPL Gb) erMb if incandescent particles are not
normally produced.

EXCEPTION 2: The spark and particle barrier is not required when exhausting into a Zone 2 area
(an area requiring EPL Gc) if incandescent particles are not normally produced.

If the manufacturer does not provide the spark and particle barriers, the equipment shall be

marked-with-the-symbel-X* in accordance with 29-2-1-ef{EC-60079-0-and ANSI/ISA-60079-0 to

indicate that there are specific conditions of use and the specific conditions of use shall specify

the requirements for the spark and particle barriers. the-special-conditionforsafe-use-shallbe
included-on-the certificate-

5.9 Internal batteries

NOTE Requirements for internal batteries are under consideration for Edition 6. Guidance for internal batteries for
Type pz are found in H£€ ANSI/ISA-60079-0 and € ANSI/ISA-60079-15.
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