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General Notes

This is the common ISA and UL standard for Electrical Apparatus for Use in Class |, Zone 1
Hazardous (Classified) Locations: Type of Protection Flameproof “d”. It is the second edition of
ANSI/ISA-60079-1 (superceding ANSI/ISA-12.22.01-2002 (IEC 60079-1 Mod)) and the second edition of
ANSI/UL 60079-1. The document is a modification of the IEC document and includes U.S. deviations
encompassing both additions and deletions of information.

ANSI/ISA-60079-1 and ANSI/UL 60079-1 contain identical requirements, and identical publication dates.
The presentation and format of the standards material may differ between the two published standards.

This common standard was prepared by ISA and Underwriters Laboratories Inc. (UL).

Although the intended primary application of this standard is stated in its scope, it is important to note that
it remains the responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of harmonization
This standard adopts the IEC text with deviations.

The requirements are presented in different formats. The ISA version of the standard illustrates the
national differences from the IEC text through the use of legislative text (strike-out and underline). The UL
version of the standard illustrates national differences immediately following the IEC text. National
differences between the UL version and the ISA version shall be word for word except for editorial
changes.

Interpretations

The interpretation by the SDO of an identical or equivalent standard shall be based on the literal text to
determine compliance with the standard in accordance with the procedural rules of the SDO. If more than
one interpretation of the literal text has been identified, a revision shall be proposed as soon as possible
to each of the SDOs to more accurately reflect the intent.

UL Effective Date
The requirements in this standard are effective 31 January 2008.

New product submittals made prior to a specified future effective date will be judged under all of
the requirements in this standard including those requirements with a specified future effective
date, unless the applicant specifically requests that the product be judged under the current
requirements. However, if the applicant elects this option, it should be noted that compliance
with all the requirements in this standard will be required as a condition of continued Listing,
Recognition, Classification, and Follow-Up Services after the effective date, and understanding
of this should be signified in writing.
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Preface (ISA)

This ISA standard is based on IEC Publication 60079-1. It is the intention of the ISA SP12
Committee to develop an ANSI Standard that is harmonized with IEC 60079-1 to the fullest
extent possible. This preface is included for informational purposes and is not part of
ANSI/ISA-60079-1. The document is a modification of the IEC document and includes U.S.
deviations encompassing both additions and deletions of information.

The standards referenced within this document may contain provisions which, through reference
in this text, constitute requirements of this document. At the time of publication, the editions
indicated were valid. All standards are subject to revision, and parties to agreements based on
this document are encouraged to investigate the possibility of applying the most recent editions
of the standards indicated within this document. Members of IEC and ISO maintain registers of
currently valid International Standards. ANSI maintains registers of currently valid U.S. National
Standards.

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 Sl (and the metric system) in
their business and professional dealings with other countries. Toward this end, this Department
will endeavour 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 SI 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 ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS
REQUIRED FOR USE OF THE DOCUMENT, IT WILL REQUIRE THE OWNER OF THE PATENT TO
EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING
WITH THE DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE
FREE FROM UNFAIR DISCRIMINATION.

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT 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 THAT MAY BE INVOLVED IN IMPLEMENTING
THE DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD
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CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE
USER’S INTENDED APPLICATION.

HOWEVER, ISA ASKS 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 SP12.22 and contributed to this standard:

NAME

J. Kuczka, Chair

D. Bishop, Managing Director

COMPANY

Killark
David N Bishop Consultant

D. Ankele* Underwriters Laboratories Inc.
S. Arnold Ametek Drexelbrook

C. Bombria Consultant

E. Briesch* Underwriters Laboratories Inc.
A. Engler* EGS/ECM

W. Fiske* Intertek Testing Services

G. Garcha GE Energy

D. Jagger Bifold-Fluid Power

J. Jonscher Adalet PLM

G. Kozinski GE Infrastructure Sensing

W. Lawrence FM Approvals

W. Leber* EGS Electrical Group

E. Massey Rockwell Automation

R. McNeal* Hawke International

J. Miller Detector Electronics Corporation
O. Murphy Brooks Instrument

J. Neagle* Intertek ETL SEMKO

S. Nguyen* Siemens Milltronics Ltd.

A. Ogden* Hawke International

P. Schimmoeller CSA International

T. Schnaare Rosemount Inc.

R. Seitz Artech Engineering

T. Vu* Siemens Milltronics Ltd.

D. Wechsler Dow Chemical Company

* One vote per company.

Documents

Document Sharing Hub

Copyright The Instrumentation, Systems, and Automation Society
Provided by IHS under license with ISA
No reproduction or networking permitted without license from IHS

Full document details: ISA 12.22.01 2005

Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra
Not for Resale, 03/21/2009 03:20:05 MDT


http://www.avadocuments.com/doc/isa-12-22-01-2005
http://www.avadocuments.com/doc/isa-12-22-01-2005

15 August 2005 ANSI/ISA-60079-1 ¢« ANSI/UL 60079-1 9

The following people served as members of ISA Committee SP12;

NAME COMPANY

T. Schnaare, Chair Rosemount Inc.

W. Lawrence, Vice Chair* FM Approvals

M. Coppler, Managing Director Ametek Inc.

N. Abbatiello Optimation Technology

R. Allen* Honeywell Inc.

D. Ankele* Underwriters Laboratories Inc.
A. Ballard Crouse Hinds Division of Cooper Industries
D. Bishop David N Bishop Consultant

H. Bockle R. Stahl Inc.

K. Boegli Phoenix Contact Inc.

E. Briesch* Underwriters Laboratories Inc.
D. Burns Shell Exploration & Production Company
R. Buschart Cable Tray Institute

R. Cardinal Bently Nevada LLC

C. Casso Nabors Industries

J. Cospolich Waldemar S Nelson & Company Inc.
S. Czaniecki Intrinsic Safety Concepts Inc.
J. Dolphin Professional Testing

T. Dubaniewicz NIOSH

U. Dugar Mobil Chemical Company

A. Engler EGS/ECM

W. Fiske* Intertek Testing Services

G. Garcha* GE Energy

D. Hohenstein Pepperl+Fuchs Inc.

D. Jagger Bifold-Fluid Power

J. Jonscher Adalet PLM

F. Kent* Honeywell Inc.

P. Kovscek Industrial Scientific Corp.

G. Kozinski* GE Infrastructure Sensing

J. Kuczka Killark

B. Larson Turck Inc.

N. Ludlam* FM Approvals

R. Masek* CSA International

E. Massey Rockwell Automation

A. Mobley 3M Company

J. Neagle* Intertek ETL SEMKO

A. Page MSHA Approval & Certification Centre
P. Schimmoeller* CSA International

R. Seitz Artech Engineering

D. Wechsler Dow Chemical Company

* One vote per company.

This document was approved for publication by the ISA Standards and Practices Board on 19 July 2005.

NAME

I. Verhappen, Chair

COMPANY

Syncrude Canada Ltd.

F. Amir E | Du Pont Company

D. Bishop David N Bishop, Consultant
M. Coppler Ametek, Inc.

B. Dumortier Schneider Electric

Documents

Document Sharing Hub

Copyright The Instrumentation, Systems, and Automation Society
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra
No reproduction or networking permitted without license from IHS Not for Resale, 03/21/2009 03:20:05 MDT

Full document details: ISA 12.22.01 2005


http://www.avadocuments.com/doc/isa-12-22-01-2005
http://www.avadocuments.com/doc/isa-12-22-01-2005

10 ANSI/ISA-60079-1 ¢« ANSI/UL 60079-1 15 August 2005
W. Holland Consultant

E. Icayan ACES Inc

A. lverson Ivy Optiks

R. Jones Consultant

V. Maggioli Feltronics Corporation

T. McAvinew Jacobs Engineering Group

A. McCauley Chagrin Valley Controls, Inc.

G. McFarland Emerson Process Management Power & Water Sol.
R. Reimer Rockwell Automation

J. Rennie Consultant

N. Sands E | du Pont

H. Sasajima Yamatake Corporation

T. Schnaare Rosemount Inc.

A. Summers SIS-TECH Solutions LLC

R. Webb Consultant

W. Weidman Worley Parsons

J. Weiss KEMA Inc.

M. Widmeyer Stanford Linear Accelerator Center
C. Williams Eastman Kodak Company

M. Zielinski Emerson Process Management

Documents

Document Sharing Hub

Copyright The Instrumentation, Systems, and Automation Society
Provided by IHS under license with ISA
No reproduction or networking permitted without license from IHS

Full document details: ISA 12.22.01 2005

Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra
Not for Resale, 03/21/2009 03:20:05 MDT


http://www.avadocuments.com/doc/isa-12-22-01-2005
http://www.avadocuments.com/doc/isa-12-22-01-2005

15 August 2005 ANSI/ISA-60079-1 ¢« ANSI/UL 60079-1 11

National Differences

GENERAL

National Differences from the text of International Electrotechnical Commission (IEC) Publication
60079-1, Electrical apparatus for explosive gas atmospheres — Part 1: Flameproof enclosures “d”,
copyright 2003, are indicated by notations (differences) and are presented in bold text.

In the ISA publication of this standard, National Differences are presented using legislative text (strike-out
and underline). The national difference type is identified in an informative annex.

There are five types of National Differences as noted below. The difference type is noted on the first line
of the National Difference in the standard. The standard may not include all types of these National
Differences.

The UL printed standard includes the national difference types within the body of the text. The ISA printed standard includes the
national difference types in an annex at the back of the standard.

D1 — These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 — These are National Differences based on safety practices. These are differences for IEC
requirements that may be acceptable, but adopting the IEC requirements would require considerable
retesting or redesign on the manufacturer’s part.

DC - These are National Differences based on the component standards and will not be deleted until a
particular component standard is harmonized with the IEC component standard.

DE — These are National Differences based on editorial comments or corrections.
DR - These are National Differences based on the national regulatory requirements.

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add — An addition entails adding a complete new numbered clause, subclause, table or figure.
Addition is not meant to include adding select words to the base IEC text.

Deletion / Delete — A deletion entails complete deletion of an entire numbered clause, subclause, table
or figure without any replacement text.

Modification / Modify — A modification is an altering of the existing base IEC text such as the addition,
replacement or deletion of certain words or the replacement of an entire clause, subclause, table, or
figure of the base IEC text.
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Foreword (ISA)

All text of IEC 60079-1:2003 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 eight annexes in this standard.
Annexes A, B, C, and E are normative and are considered part of this standard. Annexes D, F, G, and H
are informative and are not considered part of this standard.

This edition contains the following significant technical changes with regard to the previous edition:

a) revisions to Clause 5 regarding the use of corrosion inhibiting grease, and regarding electroplating of
joint surfaces;

b) revisions to Clause 5 regarding gaps whose dimensions are less than required in the tables, and
regarding taper threaded joints;

c) revisions to Clause 13 regarding entries for flameproof enclosures;
d) revisions to Clause 13 regarding cable glands and conduit entries;
e) revisions to Clause 14 regarding test voltage for motors;

f) revisions to Clause 15 regarding type tests for apparatus used at an ambient temperature below
-20 °C, or at an ambient temperature above 60 °C;

g) revisions to Clause 16 regarding routine tests for apparatus used at an ambient temperature below
-20 °C;

h) revisions to Clause 19 regarding non-metallic enclosures;
i) revisions to Annex C regarding Ex blanking elements and thread adapters;
j) addition of a new normative Annex D regarding empty flameproof enclosures as Ex components; and

k) addition of a new normative Annex E regarding cells and batteries.
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1 Scope

This partoflEC-60079 standard contains specific requirements for the construction and testing
of electrical apparatus with type of protection flameproof enclosure "d", intended for use in
Class I, Zone 1 explosive gas atmospheres.

2 Normative rReferences

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 60034-1:1996, Rotating electrical machines — Part 1: Rating and performance

IEC 60061 (all parts), Lamp caps and holders together with gauges for the control of
interchangeability and safety

ANSI/ISA-60079-0 (12.00.01)-2005, Electrical Apparatus for Use in Class |, Zones 0 & 1,

Hazardous (Classified) Locations - General Requirements

IEC 60079-1-1:2002, Electrical apparatus for explosive gas atmospheres — Part 1-1: Flameproof
enclosures “d” - Method of test for ascertainment of maximum experimental safe gap

ANSI/ISA-60079-7 (12.16.01)-2002, Electrical Apparatus for Use in Class |, Zone 1, Hazardous
(Classified) Locations Type of Protection - Increased Safety “e”

ANSI/ISA-60079-11 (12.02.01)-2002, Electrical Apparatus for Use in Class |, Zones 0, 1, & 2,

Hazardous (Classified) Locations Type of Protection — Intrinsic Safety “i”

IEC 60086-1:2000, Primary batteries — Part 1. General

IEC 60127 (all parts), Miniature fuses

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60707:1981, Flammability of solid non-metallic insulating materials when exposed to flame
sources — List of test methods

S : ’ , lassificati

ISO 965-1:1998, ISO general purpose metric screw threads — Tolerances — Part 1: Principles and
basic data
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ISO 965-3:1998, ISO general purpose metric screw threads — Tolerances - Part 3: Deviations
for constructional threads

ISO 2738:1999, Sintered metal materials, excluding hard metals — Permeable sintered metal
materials — Determination of density, oil content, and open porosity

ISO 4003:1977, Permeable sintered metal materials — Determination of bubble test pore size
ISO 4022:1987, Permeable sintered metal materials — Determination of fluid permeability
ISO 6892:1998, Metallic materials — Tensile testing at ambient temperature

ANSI/ASME B1.20.1-1983 (R2001), Pipe Threads, General Purpose (Inch)

ANSI/ASME B46.1, Standard for Surface Texture

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 2225, Metal-Clad Cables and Cable-Sealing Fittings for use in Hazardous (Classified)
Locations

3 Terms and definitions

For the purpose of this document, the following terms and definitions, in addition to those given
in IEC-60079-0 ANSI/ISA-60079-0, apply.

31

flameproof enclosure "d"

an enclosure in which the parts which can ignite an explosive atmosphere are placed and which
can withstand the pressure developed during an internal explosion of an explosive mixture, and
which prevents the transmission of the explosion to the explosive atmosphere surrounding the
enclosure

3.2

volume

total internal volume of the enclosure. However, for enclosures in which the contents are
essential in service, the volume to be considered is the remaining free volume.

NOTE For luminaires, the volume is determined without lamps fitted.

3.3

flameproof joint

place where the corresponding surfaces of two parts of an enclosure, or the conjunction of
enclosures, come together, and which prevents the transmission of an internal explosion to the
explosive atmosphere surrounding the enclosure

3.4

width of flameproof joint:

L

shortest path through a flameproof joint from the inside to the outside of an enclosure
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3.5

distance:

I

shortest path through a flameproof joint, when the width of the joint L is interrupted by holes
intended for the passage of fasteners for assembling the parts of the flameproof enclosure

3.6

gap of flameproof joint

i

distance between the corresponding surfaces of a flameproof joint when the electrical apparatus
enclosure has been assembled

NOTE For cylindrical surfaces, forming cylindrical joints, the gap is the difference between the diameters of the bore
and the cylindrical component.

3.7

maximum experimental safe gap (for an explosive mixture)

MESG

maximum gap of a joint of 25 mm width which prevents any transmission of an explosion during
10 tests made under the conditions specified in IEC 60079-1-1

NOTE ANSI/NFPA 497 defines Maximum Experimental Safe Gap (MESG) as the maximum clearance between two
parallel metal surfaces which has been found, under specified test conditions, to prevent an explosion in a test
chamber from being propagated to a secondary chamber containing the same gas or vapour at the same
concentration.

3.8
shaft
part of circular cross section used for the transmission of rotary movement

3.9

operating rod

part used for the transmission of control movements which may be rotary or linear or a
combination of the two

3.10

pressure-piling

results of an ignition, in a compartment or subdivision of an enclosure, of a gas mixture pre-
compressed, for example, due to a primary ignition in another compartment or subdivision

3.1

quick-acting door or cover

door or cover provided with a device which permits opening or closing by a simple operation,
such as the movement of a lever or the rotation of a wheel. The device is arranged so that the
operation has two stages:

- one for locking or unlocking;

- another for opening or closing

3.12

door or cover fixed by threaded fasteners

door or cover, the opening or closing of which requires the manipulation of one or more threaded
fasteners (screws, studs, bolts, or nuts)
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3.13
threaded door or cover
door or cover which is assembled to a flameproof enclosure by a threaded flameproof joint

3.14

breathing device

integral or separable part of a flameproof enclosure designed to permit exchange between the
atmosphere inside the enclosure and the surrounding atmosphere

3.15

draining device

integral or separable part of a flameproof enclosure designed to permit water formed by
condensation to escape from the enclosure

3.16

Ex blanking element

threaded blanking element tested separately from the apparatus enclosure but having an
apparatus certificate and which is intended to be fitted to the apparatus enclosure without further
consideration

NOTE 1 This does not preclude a component certificate for blanking elements in accordance with {EC-60079-0 ANSI/ISA-60079-0.
Examples of blanking elements are shown in Figure 22.

NOTE 2 Non-threaded blanking elements are not apparatus.

3.17

Ex thread adapter

thread adapter tested separately from the enclosure but having an apparatus certificate and
which is intended to be fitted to the apparatus enclosure without further consideration

NOTE This does not preclude a component certificate for thread adapters in accordance with {EG-60079-0 ANSI/ISA-
60079-0. Examples of thread adapters are shown in Figure C.2.

4 Apparatus grouping and temperature classification

The apparatus grouping and temperature classification defined in {EC-60079-0 ANSI/ISA-60079-
0 for the use of electrical apparatus in explosive gas atmospheres apply to flameproof
enclosures. The subdivisions A, B, C for electrical apparatus of Group Il also apply.

5 Flameproof joints

51 General requirements

All flameproof joints, whether permanently closed or designed to be opened from time to time,
shall comply, in the absence of pressure, with the appropriate requirements of Clause 5.

The design of joints shall be appropriate to the mechanical constraints applied to them.

The dimensions given in Tables 1, 2, 3, and 4 form part of the specifications of this standard and
constitute the minimum necessary conditions. Additional measures may be necessary in order to
pass the non-transmission test of 15.2.

The surface of joints may be protected against corrosion.
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Coating with paint or powder-coat finish is not permitted. Other coating material may be used if
the material and application procedure have been shown not to adversely affect the flameproof
properties of the joint.

A corrosion inhibiting grease may be applied to joint surfaces before assembly. The grease, if
applied, shall be of a type that does not harden because of ageing, does not contain an
evaporating solvent, and does not cause corrosion of the joint surfaces. Verification of suitability
shall be in accordance with the grease manufacturer’s specifications.

Joint surfaces may be electroplated. The metal plating, if applied, shall not be more than
0,008 mm thick.

5.2 Non-threaded joints

5.2.1 Width of joints (L)

The width of joints shall not be less than the minimum values given in Tables 1 and 2. The width
of joints for cylindrical metallic parts press-fitted into the walls of a metallic flameproof enclosure
of volume not greater than 2 000 cm?® may be reduced to 5 mm, if

- the design does not rely only on an interference fit to prevent the part being displaced during
the type tests of Clause 15, and

- the assembly meets the impact test requirements of {EC-60079-0 ANSI/ISA-60079-0, taking
the worst case interference fit tolerances into account; and

- the external diameter of the press-fitted part, where the width of the joint is measured, does
not exceed 60 mm.

5.2.2 Gap (i)

The gap, if one exists, between the surfaces of a joint shall nowhere exceed the maximum
values given in Tables 1 and 2.

Where the maximum constructional gap (ic) is less than that required by Table 1 or 2, the value
shall be stated in the certificate and the apparatus shall be marked according to 2#9.2 item i) of
IEC-60079-0 ANSI/ISA-60079-0. In addition, this condition for safe use shall be specified in the
manufacturer’s instructions.

The surfaces of joints shall be such that their average roughness R, (derived from ISO 468) does
not exceed 6,3 um (250 microinches in accordance with ANSI/ASME B46.1).

For flanged joints, there shall be no intentional gap between the surfaces, except for quick-acting
doors or covers.
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Flameproo
enclosure

Cylindrical do
driven into hole

Cover

Width of joint

Surface of cover
and dowel shall be
in same plane

Figure 1

5 L E ioint

5.2.3 Spigot joints

For the determination of the width L of spigot joints, one of the following shall be taken into
account:

- The cylindrical part and the plane part (see Figure 2a). In this case, the gap shall nowhere
exceed the maximum values given in Tables 1 and 2.

- The cylindrical part only (see Figure 2b). In this case, the plane part need not comply with
the requirements of Tables 1 and 2.

NOTE For gaskets see also 5.4.
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A

5 = .

: 1 &

IEC 062/01 IEC 063/01

Figure 2a — Cylindrical part and plane part Figure 2b - Cylindrical part only

Key
L=c+d(l, lIA, IIB, IIC)
c >6,0mm (lIC)
> 3,0 mm (I, lIA, 1IB)
d >0,50L (lIC)
f  <1,0mm (I, lIA, lIB, IIC)
1 Interior of enclosure

Figure 2 — Spigot joints

5.2.4 Holes in joint surfaces

Where a plane joint or the plane part or partial cylindrical surface (see 5.2.6) of a joint is
interrupted by holes intended for the passage of threaded fasteners for assembling the parts of a
flameproof enclosure, the distance | to the edge of the hole shall be equal to or greater than

- 6 mm when the width of joint L is less than 12,5 mm,
- 8 mm when the width of joint L is equal to or greater than 12,5 mm but less than 25 mm,
- 9 mm when the width of joint L is equal to or greater than 25 mm.

The distance | is determined as follows.

5.2.4.1 Flanged joints with holes outside the enclosure (see Figures 3 and 5)
The distance | is measured between each hole and the inside of the enclosure.

5.2.4.2 Flanged joints with holes inside the enclosure (see Figure 4)
The distance | is measured between each hole and the outside of the enclosure.

5.2.4.3 Spigot joints where, to the edges of the holes, the joint consists of a cylindrical
part and a plane part (see Figure 6)

The distance | is defined as follows:

- the sum of the width a of the cylindrical part and the width b of the plane part, if f is less than
or equal to 1 mm and if the gap of the cylindrical part is less than or equal to 0,2 mm for
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electrical apparatus of Groups—+and IIA, 0,15 mm for electrical apparatus of Group IIB, or
0,1 mm for electrical apparatus of Group IIC (reduced gap);

- the width b of the plane part alone, if either of the above-mentioned conditions is not met.

e
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IEC 064/01

Figure 3

IEC 066/01

Figure 5
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IEC 069/01

IEC 068/01

Figure 7 Figure 8

Key
1 Interior of enclosure

Figure 3, 4, 5 — Holes in surfaces of flanged joints

Figure 6, 7, 8 — Holes in surfaces of spigot joints

5.2.4.4 Spigot joints where, to the edges of the holes, the joint consists only of the plane
part (see Figures 7 and 8), in so far as plane joints are permitted (see 5.2.7)

The distance / is the width of the plane part between the inside of the enclosure and a hole,
where the hole is outside the enclosure (see Figure 7), or between a hole and the outside of the
enclosure where the hole is inside the enclosure (see Figure 8).

5.2.5 Conical joints

Where joints include conical surfaces, the width of joint, and the gap normal to the joint surfaces
shall comply with the relevant values in Tables 1 and 2. The gap shall be uniform through the
conical part. For electrical apparatus of Group |IC, the cone angle shall not exceed 5°.

NOTE The cone angle is taken to be the angle between the vertical axis of the cone and the surface of the cone.

5.2.6 Joints with partial cylindrical surfaces (not permitted for Group IIC)
There shall be no intentional gap between the two parts (see Figure 9a).

The width of the joint shall comply with the requirements of Table 1.

The diameters of the cylindrical surfaces of the two parts forming the flameproof joint, and their
tolerances, shall ensure compliance with the relevant requirements for the gap of a cylindrical
joint as given in Table 1.
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IEC 070/01
Figure 9a — Example for a joint with partial cylindrical surfaces

5.2.7 Additional requirements for joints of electrical apparatus of Group IIC

Flanged joints are not permitted for electrical apparatus of Group |IC intended for use in
explosive gas atmospheres containing acetylene except if the gap |s <0,04 mmand L >9,5mm,
and then only for enclosures having a volume not exceeding 500 cm?®

5.2.8 Serrated joints
Serrated joints need not comply with the requirements of Tables 1 and 2 but shall have

a) atleast five fully engaged serrations,
b) a pitch greater than or equal to 1,25 mm, and

¢) anincluded angle of 60° (+ 5°).
Serrated joints shall not be used for moving parts.

Serrated joints shall satisfy the test requirements of 15.2, with the test gap, ig, between the
mating serrations as specified in 15.2 based on the manufacturer’'s maximum constructional gap,
ic.

If the manufacturer’s maximum constructional gap is different than that shown in Tables 1 or 2
for a flanged joint of the same length (determined by multiplying the pitch by the number of
serrations), the maximum constructional gap shall be given in the certificate specific installation

mstruc’uons |n accordance W|th 29.2 i) of ANSI/ISA 60079 0 and—tke—appa#a&@—maﬂeed—m

3

See Figure 9b.
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Table 1 — Minimum width of joint and maximum gap for enclosures
of Groups L-llA and IIB

Minimum Maximum gap
. width of mm
Type of joint joint L
for volume (cm®) for volume (cm3) for volume (cm3) for volume (cm3)
mm
V<100 100 <V <500 500 <V <2000 V>2000
| | A | 1]:] 1 | A | B 1 | A | B | | A | IIB
Flanged, cylindrical or 6 0,30 0,30 0,20 - - - - - - - - -
spigot joints
9,5 0,35 0,30 0,20 0,35 0,30 0,20 - - - - - -
12,5 0,40 0,30 0,20 0,40 0,30 0,20 0,40 0,30 0,20 0,40 0,20 0,15
25 0,50 0,40 0,20 0,50 0,40 0,20 0,50 0,40 0,20 0,50 0,40 0,20
Cylindrical Sleeve 6 0,30 0,30 0,20 - - - - - - - - -
joints for bearings
9,5 0,35 0,30 0,20 0,35 0,30 0,20 - - - - - -
shaft
glands of 12,5 0,40 0,35 0,25 0,40 0,30 0,20 0,40 0,30 0,20 0,40 0,20 -
rotating
electrical 25 0,50 0,40 0,30 0,50 0,40 0,25 0,50 0,40 0,25 0,50 0,40 0,20
macf‘t::‘es 40 060 050 040 | 0,60 050 030 | 060 050 030 | 060 050 025
wi
Rolling- 6 0,45 0,45 0,30 - - - - - - - - -
element 9 050 045 035 | 050 040 02
bearings 5 5 45 35 S ' 25 - - - - - -
12,5 0,60 0,50 0,40 0,60 0,45 0,30 0,60 0,45 0,30 0,60 0,30 0,20
25 0,75 0,60 0,45 0,75 0,60 0,40 0,75 0,60 0,40 0,75 0,60 0,30
40 0,80 0,75 0,60 0,80 0,75 0,45 0,80 0,75 0,45 0,80 0,75 0,40
NOTE Constructional values rounded according to ISO 31-0 should be taken when determining the maximum gap.
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Table 2 — Minimum width of joint and maximum gap for Group IIC enclosures

Minimum Maximum gap
width of mm
Type of joint Joint L for volume For volume for volume for volume
mm cm® cm® cm® cm®
V<100 100 <V <500 | 500<V<2000 V>2000
6 0,10 - - -
Flanged joints ° 9,5 0,10 0,10 - -
15,8 0,10 0,10 0,04 -
25 0,10 0,10 0,04 0,04
c>6mm 12,5 0,15 0,15 0,15 -
Spigot joints d=205L 25 0,18° 0,18° 0,18° 0,18°
(Figure 2a) L=c+d 40 0,20 ° 0,20 ° 0,20 ° 0,20 °
f<1mm
6 0,10 - - -
Cylindrical joints 9,5 0,10 0,10 - -
Spigot joints 12,5 0,15 0,15 0,15 -
(Figure 2b) 25 0,15 0,15 0,15 0,15
40 0,20 0,20 0,20 0,20
6 0,15 - - -
Cylindrical joints for shaft glands 9,5 0,15 0,15 - -
Of rotating electrical machines 12,5 0,25 0,25 0,25 -
With rolling-element bearings 25 0,25 0,25 0,25 0,25
40 0,30 0,30 0,30 0,30
? Flanged joints are permitted for explosive mixtures of acetylene and air only in accordance with 5.2.7.
® Maximum gap of cylindrical part increased to 0,20 if f < 0,5
¢ Maximum gap of cylindrical part increased to 0,25 if f < 0,5
NOTE The constructional values rounded according to ISO 31-0 should be taken when determining the maximum
gap.
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1 R
Y 25T
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‘ Test length = —
X | 1,5
T>1,25mm
a=60°(x5°)
IEC 1940/03

Figure 9b — Example of a serrated joint

5.2.9 Labyrinth joints

A labyrinth joint shall consist of not less than 3 adjacent segments where the path changes
direction not less than two times. Labyrinth joints need not comply with the requirements of
Tables 1 and 2 but shall satisfy the test requirements of 15.2, with the test length reduced to not
more than 75% of the manufacturer’s specified design minimum length.

53 Threaded joints
Threaded joints shall comply with the requirements in Tables 3 or 4.

Table 3 — Cylindrical threaded joints

Pitch >0,7mm?

Thread form and quality of fit Medium or fine tolerance quality according to ISO 965-1 and ISO 965-3 b
Threads engaged >5

Depth of engagement

Volume < 100 cm® >5mm

Volume > 100 cm® >8 mm

a

Where the pitch exceeds 2 mm, special manufacturing precautions may be necessary (for example, more threads
engaged) to ensure that the electrical apparatus can pass the test for non-transmission of an internal ignition which is
prescribed in 15.2.

® Cylindrical threaded joints which do not conform with the 1SO 965-3, in respect of thread form or quality of fit, are permitted

if the test for non-transmission of an internal ignition that is prescribed in 15.2 is passed when the width of the threaded joint
specified by the manufacturer is reduced by the amount specified in Table 6.
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Table 4 — Taper threaded joints

Pitch >0,9 mm
Threads provided on each part >5°
Threads engaged >5°

On male threaded fittings with a shoulder or interruption, a thread length not less than the L4 dimension defined by
ANSI/ASME B1.20.1 shall be provided between the face of the shoulder and end of the fitting thread.

% Internal and external thread shall have the same nominal size, cone angle, and thread form.
® Threads shall conform to the NPT requirements of ANSI/ASME B1.20.1, and shall be made up wrench tight.

A able-will provide-greaterthan ffectiv engaged- Adjustment of gauging
practices is required to achieve the required five engaged threads. See 13.

5.4 Gaskets (including O-rings)

If a gasket of compressible or elastic material is used, for example to protect against the ingress
of moisture or dust or against leakage of a liquid, it shall be applied as a supplement, that is to
say neither be taken into account in the determination of the width of the flameproof joint nor
interrupt it.

The gasket shall then be mounted so that

- the permissible gap and width of flanged joints or the plane part of a spigot joint are
maintained,

- the minimum width of joint of a cylindrical joint or the cylindrical part of a spigot joint are
maintained before and after compression.

These requirements do not apply to cable entries (see 13.1) or to joints which contain a sealing
gasket of metal or of a non-flammable compressible material with a metallic sheath. Such a
sealing gasket contributes to the explosion protection, and in this case the gap between each
surface of the plane part shall be measured after compression. The minimum width of the
cylindrical part shall be maintained before and after compression.

s
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Figure 10 Figure 11
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Figure 16

Figure 10 to 16 — lllustration of the requirements concerning gaskets
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5.5 Apparatus using capillaries

The capillaries shall either comply with the gap dimensions given in Table 1 or Table 2 for
cylindrical joints using 0 as the diameter of the inner part, or when the capillaries do not conform
to the gaps given in these tables, the apparatus shall be evaluated in accordance with the test
for non-transmission of an internal ignition given in 15.2.

6 Cemented joints

6.1 General

Parts of a flameproof enclosure may be cemented either directly into the wall of the enclosure so
as to form with the latter an inseparable assembly, or into a metallic frame such that the
assembly can be replaced as a unit without damaging the cement.

If a joint which is cemented does not fulfil the requirements of Clause 5, in the absence of the
cement it shall be subjected to 23.4.7.3 and 23.4.7.4 of EEC60079-0 ANSI/ISA-60079-0 prior to
testing in accordance with Clause 15.

6.2 Mechanical strength

Cemented joints are only permitted to ensure the sealing of the flameproof enclosure of which
they form a part. Arrangements shall be made in the construction so that the mechanical strength
of the assembly does not depend upon the adhesion of the cement alone. Cemented joints shall
comply with a test based on Annex C with the relevant overpressure value given in 15.1.3.

6.3 Width of cemented joints

The shortest path through a cemented joint from the inside to the outside of a flameproof
enclosure of volume V shall be

>3mmif V<10cm?
>6mmif 10 cm® <V <100 cm®
>10 mmif V> 100 cm®

7 Operating rods

Where an operating rod passes through the wall of a flameproof enclosure, the following
requirements shall be met.

7.1 If the diameter of the operating rod exceeds the minimum width of the joint specified in
Tables 1 and 2, the width of the joint shall be at least equal to this diameter but without,
however, having to exceed 25 mm.

7.2 If the diametrical clearance is liable to be enlarged as a result of wear in normal service,
appropriate arrangements shall be made to facilitate a return to the original state, for example,
by means of a replaceable bush. Alternatively, gap enlargement due to wear may be prevented
by the use of bearings complying with Clause 8.
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8 Supplementary requirements for shafts and bearings

8.1 Joints of shafts

Flameproof joints of shafts of rotating electrical machines shall be arranged so as not to be
subject to wear in normal service.

The flameproof joint may be
- acylindrical joint (see Figure 17), or
- alabyrinth joint (see Figure 18), or

- ajoint with a floating gland (see Figure 19).

8.1.1 Cylindrical joints

Where a cylindrical joint contains grooves for the retention of grease, the region containing the
grooves shall neither be taken into account when determining the width of a flameproof joint nor
interrupt it (see Figure 17).

* The minimum radial clearance k (see Figure 20) of shafts of rotating electrical machines shall not
be less than 0,05 mm.

8.1.2 Labyrinth joints

Labyrinth joints shall comply with 5.2.9.

The minimum radial clearance k (see Figure 20) of shafts of rotating electrical machines shall not
be less than 0,05 mm.

8.1.3 Joints with floating glands

The determination of the maximum degree of float of the gland shall take account of the
clearance in the bearing and the permissible wear of the bearing as specified by the
manufacturer. The gland may move freely radially with the shaft and axially on the shaft but it
shall remain concentric with it. A device shall prevent rotation of the gland (see Figure 19).

Floating glands are not permitted for electrical apparatus of Group IIC.
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