IECEx TEST REPORT
Section 1

To be completed by ExCB


	Reference No: 
	
	
	IEC 60079-1

	

	Field of application

This form is intended to be used when assessing and testing electrical apparatus for explosive atmospheres according to the standard specified in the adjoining column.  The test results are valid for the tested items only.

Reproduction

This report must not be reproduced other than in its entirety except with the prior written approval of 
	Standard: 

IEC 60079-1: 2001 


Fourth Edition

Electrical apparatus for explosive gas atmospheres –

Part 1: Flameproof enclosures "d"


	Instructions for use to issuing ExCBs

The comment columns can be used to e.g. specify test  values, applied alternative requirements/tests or to refer to enclosed additional pages with comments.

Abbreviations:
N/A = Not applicable (for 
the assessment/test of the equipment and its design documentation)

The applicant is the body/person who has requested the assessment/test and to which the results, as specified in this report, are provided.

The short descriptions in the column for "Clause" do not replace the complete text in the standard.

	
	
	

	
	
	

	
	
	

	
	
	This test report may only be used for the

IECEx Scheme and must be accompanied

by an ExTR cover page issued by an ExCB.

	

	Product name
	Model/Type designation

	
	

	Serial No
	Code (e.g.  Ex      II     T   )
	Ambient temperature [min-max]

	
	
	

	Applicant [name and postal address]
	Manufactured by [name and postal address]

	
	

	Test sample received [date]
	

	Product description

	

	

	The equipment complies with the standard [yes/no]
	Prepared by
	
	
	
	Date [year-month-day]

	
	[signature]
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	Reference No:
	
	
	IEC 60079-1



	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	1
	Scope


	
	
	
	
	

	2

See also

DS 2010/006A
	Normative references


	
	
	
	
	

	3
	Definitions


	
	
	
	
	

	4
	Apparatus grouping and temperature classification


	
	
	
	
	

	5
	Flameproof joints


	
	
	
	
	

	5.1
	General requirements


	
	
	
	
	

	5.2
	Non-threaded joints


	
	
	
	
	

	5.2.1
	Width of joints (L)
	
	
	
	
	

	5.2.2
	Gap (i)
	
	
	
	
	

	5.2.3
	Spigot joints
	
	
	
	
	

	5.2.4
	Holes in joint surfaces
	
	
	
	
	

	5.2.4.1


	Flanged joints with holes outside the enclosure (see figures 4 and 6)


	
	
	
	
	

	5.2.4.2


	Flanged joints with holes inside the enclosure (see figure 5)


	
	
	
	
	

	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 7)


	
	
	
	
	

	5.2.4.4


	Spigot joints where, to the edges of the holes, the joint consists only of the plane

part (see figures 8 and 9), in so far as plane joints are permitted (see 5.2.7)


	
	
	
	
	

	5.2.5
	Conical joints
	
	
	
	
	

	5.2.6
	Joints with partial cylindrical surfaces (not permitted for Group IIC)
	
	
	
	
	

	5.2.7
	Additional requirements for joints of electrical apparatus of Group IIC
	
	
	
	
	

	5.2.8
	Serrated joints
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	Reference No:
	
	
	IEC 60079-1



	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	5.3
	Threaded joints
	
	
	
	
	

	5.4
	Gaskets (including O-rings)
	
	
	
	
	

	5.5
	Apparatus using capillaries
	
	
	
	
	

	6
	Cemented joints


	
	
	
	
	

	6.1
	General
	
	
	
	
	

	6.2
	Mechanical strength


	
	
	
	
	

	6.3
	Width of cemented joints
	
	
	
	
	

	7
	Operating rods


	
	
	
	
	

	7.1
	Diameter of operating rod
	
	
	
	
	

	7.2
	Diametrical clearance
	
	
	
	
	

	8
	Supplementary requirements for shafts and bearings
	
	
	
	
	

	8.1
	Joints of shafts
	
	
	
	
	

	8.1.1
	Cylindrical joints
	
	
	
	
	

	8.1.2
	Labyrinth joints
	
	
	
	
	

	8.1.3
	Joints with floating glands
	
	
	
	
	

	8.2
	Bearings
	
	
	
	
	

	8.2.1
	Sleeve Bearings
	
	
	
	
	

	8.2.2
	Rolling-element bearings
	
	
	
	
	

	9
	Light-transmitting parts
	
	
	
	
	

	10
	Breathing and draining devices which form part of a flameproof enclosure
	
	
	
	
	

	10.1
	Openings for breathing or draining
	
	
	
	
	

	10.2
	Composition limits
	
	
	
	
	

	10.3
	Dimensions
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	Reference No:
	
	
	IEC 60079-1



	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	10.4
	Elements with measurable paths
	
	
	
	
	

	10.5
	Elements with non-measurable paths
	
	
	
	
	

	10.6
	Removable devices
	
	
	
	
	

	10.7
	Mounting arrangements of the elements


	
	
	
	
	

	10.8
	Mechanical strength


	
	
	
	
	

	10.9
	Breathing devices and draining devices when used as Ex components


	
	
	
	
	

	10.9.1
	Mounting arrangements of the elements and components


	
	
	
	
	

	10.9.2
	Type tests for breathing and draining devices used as Ex components
	
	
	
	
	

	10.9.2.1
	Test of the ability of the breathing and draining device to withstand pressure
	
	
	
	
	

	10.9.2.1.1
	Test procedure


	
	
	
	
	

	10.9.2.1.2
	Acceptance criteria


	
	
	
	
	

	10.9.2.2
	Thermal Tests
	
	
	
	
	

	10.9.2.2.1
	Test procedure


	
	
	
	
	

	10.9.2.2.2
	Acceptance criteria


	
	
	
	
	

	10.9.2.3
	Test for non-transmission of an internal ignition
	
	
	
	
	

	10.9.2.3.1
	Test procedure


	
	
	
	
	

	10.9.2.3.2
	Acceptance criteria


	
	
	
	
	

	10.9.3
	Marking
	
	
	
	
	

	10.9.4
	Component certificate
	
	
	
	
	

	11
	Fasteners, associated holes and closing devices
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	11.1
	Type of fastener
	
	
	
	
	

	11.2
	Plastic material or light alloys
	
	
	
	
	

	11.3
	Yield stress
	
	
	
	
	

	11.4
	Studs
	
	
	
	
	

	11.5
	Fasteners through walls
	
	
	
	
	

	11.6
	Blind holes
	
	
	
	
	

	11.7
	Screws into blind holes
	
	
	
	
	

	11.8
	Closing of through holes
	
	
	
	
	

	11.9
	Closure of apertures and compliance of blanking elements
	
	
	
	
	

	11.9.1
	Closing device removable from outside
	
	
	
	
	

	11.9.2
	Tool used to remove closing device
	
	
	
	
	

	11.9.3
	Special removal technique
	
	
	
	
	

	11.10
	Separate fastening arrangements for threaded doors/covers
	
	
	
	
	

	12

See also 

DS 2012/004
	Materials and mechanical strength of enclosures; materials inside the enclosures
	
	
	
	
	

	12.1
	Tests prescribed by Clauses 14 to 16
	
	
	
	
	

	12.2
	Assembly of multiple flameproof enclosures
	
	
	
	
	

	12.3
	Intercommunicating enclosure compartments
	
	
	
	
	

	12.4
	Use of cast iron 
	
	
	
	
	

	12.5
	Use of liquids
	
	
	
	
	

	12.6
	Insulating materials for Group I apparatus


	
	
	
	
	

	13
	Entries for flameproof enclosures
	
	
	
	
	

	13.1
	Cable entries
	
	
	
	
	

	13.2
	Conduit entries
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	Reference No:
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	13.2.1
	Permitted for Group II only
	
	
	
	
	

	13.2.2
	Joint widths and gaps
	
	
	
	
	

	13.2.3
	Requirements for sealing device


	
	
	
	
	

	13.3
	Plugs and sockets and cable couplers
	
	
	
	
	

	13.3.1
	Construction & mounting
	
	
	
	
	

	13.3.2
	Flameproof joints of contact parts
	
	
	
	
	

	13.3.3
	Flameproof properties in the event of internal explosion 


	
	
	
	
	

	13.3.4
	Exemption & warning label
	
	
	
	
	

	13.4
	Bushings
	
	
	
	
	

	13.4.1
	Flameproof & cemented joints
	
	
	
	
	

	13.4.2
	Bushings outside flameproof enclosures
	
	
	
	
	

	13.4.3
	Bushings specific to flameproof enclosures
	
	
	
	
	

	13.4.4
	Bushings not specific to one flameproof enclosure
	
	
	
	
	

	14
	Verification and tests
	
	
	
	
	

	15
	Type tests

Test sequence & test method
	
	
	
	
	

	15.1
	Tests of ability of the enclosure to withstand pressure


	
	
	
	
	

	15.1.1
	General


	
	
	
	
	

	15.1.2
	Determination of explosion pressure (reference pressure)


	
	
	
	
	

	15.1.2.1
	Test procedure
	
	
	
	
	

	15.1.2.2
	Rotating electrical machines
	
	
	
	
	

	15.1.2.3
	Pressure-piling
	
	
	
	
	

	Sheet 6 of 67
IEC 60079-1: 2001


	Reference No:
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	15.1.2.4
	Apparatus intended for use in a single gas
	
	
	
	
	

	15.1.3
	Overpressure test
	
	
	
	
	

	15.1.3.1
	Overpressure test: first method (static)
	
	
	
	
	

	15.1.3.2
	Overpressure test: second method (dynamic)
	
	
	
	
	

	15.2 
	Test for non-transmission of an internal ignition
	
	
	
	
	

	15.2.1
	Electrical apparatus of 

Groups I, IIA and IIB


	
	
	
	
	

	15.2.1.1


	Test sample and test gas
	
	
	
	
	

	15.2.1.2
	Increasing of gaps for test


	
	
	
	
	

	15.2.1.3
	Number of tests and acceptance criterion


	
	
	
	
	

	15.2.2
	Electrical apparatus of 

Group IIC


	
	
	
	
	

	15.2.2.1
	First method
	
	
	
	
	

	15.2.2.2
	Second method
	
	
	
	
	

	15.2.2.3
	Single constructions


	
	
	
	
	

	15.3
	Test for sealing of stopping boxes with setting compound
	
	
	
	
	

	15.4
	Tests of flameproof enclosures with breathing and draining devices
	
	
	
	
	

	15.4.1
	Tests of ability of the enclosure to withstand pressure


	
	
	
	
	

	15.4.1.1
	Replacement of breathing and draining devices


	
	
	
	
	

	15.4.1.2
	Over pressure test


	
	
	
	
	

	15.4.2
	Thermal tests
	
	
	
	
	

	15.4.2.1


	Test procedure
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	Reference No:
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	15.4.2.2
	Acceptance criterion


	
	
	
	
	

	15.4.3
	Tests for non-transmission of an internal ignition
	
	
	
	
	

	15.4.3.1
	Test procedure


	
	
	
	
	

	15.4.3.2
	Non-transmission test for breathing and draining devices


	
	
	
	
	

	15.4.3.2.1
	Method A


	
	
	
	
	

	15.4.3.2.2
	Method B


	
	
	
	
	

	15.4.3.3
	Acceptance criterion


	
	
	
	
	

	16
	Routine tests
	
	
	
	
	

	16.1
	General

	
	
	
	
	

	16.1.1


	Routine overpressure test – first method
	
	
	
	
	

	16.1.2


	Routine test – second method


	
	
	
	
	

	16.1.3


	Routine test – empty enclosure & parts of enclosure


	
	
	
	
	

	16.2
	Routine tests – where not required


	
	
	
	
	

	16.3


	Routine tests – acceptance criterion


	
	
	
	
	

	17
	Switchgear for Group I

	
	
	
	
	

	17.1
	Means of isolation 


	
	
	
	
	

	17.1.1


	Fitted inside Ex d enclosure


	
	
	
	
	

	17.1.2


	Fitted inside another enclosure
	
	
	
	
	

	17.1.3


	Plug, socket or cable co coupler - Compliance with 13.3
	
	
	
	
	

	17.2
	Doors or covers
	
	
	
	
	

	17.2.1
	Quick-acting doors or covers
	
	
	
	
	

	17.2.1.1
	Retention of properties
	
	
	
	
	

	17.2.1.2
	Closure of isolator
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	17.2.2
	Doors or covers fixed by screws
	
	
	
	
	

	17.2.3
	Threaded doors or covers
	
	
	
	
	

	18
	Lampholders and Iampcaps


	
	
	
	
	

	18.1
	Device preventing lamps working loose
	
	
	
	
	

	18.2
	Holders and caps for lamps with cylindrical caps


	
	
	
	
	

	18.2.1
	Holders and caps for tubular fluorescent lamps


	
	
	
	
	

	18.2.2
	Other holders
	
	
	
	
	

	18.3
	Holders for lamps with threaded caps


	
	
	
	
	

	18.3.1
	Resistant to corrosion


	
	
	
	
	

	18.3.2
	Contact separation


	
	
	
	
	

	18.3.3
	E26/E27 and E39/E40 threaded lampholders
	
	
	
	
	

	19
	Non-metallic enclosures and non-metallic parts of enclosures


	
	
	
	
	

	19.1
	Permitted non-metallic enclosures


	
	
	
	
	

	19.2
	Special constructional requirements


	
	
	
	
	

	19.2.1
	Resistance to tracking and creepage distances on internal surfaces of the enclosure walls


	
	
	
	
	

	19.3
	Supplementary requirements for type tests


	
	
	
	
	

	19.3.1
	Tests for flameproofness
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	19.3.1.1
	Test procedure
	
	
	
	
	

	19.3.1.2
	Tests of ability of the enclosure to withstand pressure
	
	
	
	
	

	19.3.1.3
	Test of erosion by flame
	
	
	
	
	

	19.3.1.4
	Test for non-transmission of an internal ignition
	
	
	
	
	

	19.3.2
	Flammability
	
	
	
	
	

	19.3.2.1
	Test procedure
	
	
	
	
	

	19.3.2.2
	Results
	
	
	
	
	

	19.3.2.2.1
	First alternative test method


	
	
	
	
	

	19.3.2.2.2
	Second alternative test method


	
	
	
	
	

	19.3.2.2.3
	Additional explosion tests


	
	
	
	
	

	19.4
	Test report


	
	
	
	
	

	Annex A

(Normative)
	Additional requirements for crimped ribbon elements of breathing and draining devices
	
	
	
	
	

	A1
	Crimped ribbon
	
	
	
	
	

	A2
	Path dimensions
	
	
	
	
	

	A3
	Annex B requirements
	
	
	
	
	

	A4
	Type tests
	
	
	
	
	

	Annex B

(Normative)
	Additional requirements for elements, with non-measurable paths, of breathing and draining devices


	
	
	
	
	

	B1
	Sintered metal elements


	
	
	
	
	

	B1.1
	Construction
	
	
	
	
	

	B1.2
	Bubble test pore size
	
	
	
	
	

	B1.3
	Density
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	Reference No:
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	B1.4
	Open porosity and/or fluid permeability


	
	
	
	
	

	B1.5
	Identification
	
	
	
	
	

	B2
	Pressed metal wire elements
	
	
	
	
	

	B2.1
	Construction
	
	
	
	
	

	B2.2
	Specifications
	
	
	
	
	

	B2.3
	Bubble test pore size
	
	
	
	
	

	B2.4
	Density
	
	
	
	
	

	B2.5
	Open porosity and or fluid permeability
	
	
	
	
	

	B2.6
	Identification


	
	
	
	
	

	B3
	Metal foam elements


	
	
	
	
	

	B3.1
	Construction


	
	
	
	
	

	B3.2
	Chromium content


	
	
	
	
	

	B3.3
	Bubble test pore size 


	
	
	
	
	

	B3.4
	Density


	
	
	
	
	

	B3.5
	Open porosity and/or fluid permeability


	
	
	
	
	

	B3.6
	Identification


	
	
	
	
	

	Annex C

(Normative)
	Additional requirements for flameproof cable entries
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	C1
	Compliance with IEC 60079-0


	
	
	
	
	

	C2 
	Constructional requirements


	
	
	
	
	

	C2.1
	Sealing methods


	
	
	
	
	

	C2.1.1
	Cable entries with elastomeric sealing rings


	
	
	
	
	

	C2.1.1.1
	Minimum uncompressed axial height


	
	
	
	
	

	C2.1.1.2
	Cable entries with only one specific elastomeric sealing ring


	
	
	
	
	

	C2.1.2
	Cable entries sealed with setting compound


	
	
	
	
	

	C2.2
	Threaded cable entries


	
	
	
	
	

	C3
	Type tests


	
	
	
	
	

	C3.1 
	Sealing test


	
	
	
	
	

	C3.1.1.1
	Cable entries with sealing ring
	
	
	
	
	

	C3.1.2
	Cable entries sealed with setting compound
	
	
	
	
	

	C3.2
	Test of mechanical strength


	
	
	
	
	

	C3.2.1
	Cable entries with a screwed compression element


	
	
	
	
	

	C3.2.2
	Cable entries with a compression element fixed by screws


	
	
	
	
	

	C3.2.3
	Cable entries with setting compound


	
	
	
	
	

	C3.2.4
	Acceptance criteria
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	Section 2

EVALUATION RECORD

To be completed by ExTL

IEC 60079-1 : 2001

Electrical apparatus for explosive gas atmospheres

Part 1: Flameproof enclosures "d"


	Report


	

	Report No.


	

	Tested by ( + signature)


Approved by (+ signature)
 

Date of issue



	


	

	
	

	Client
	

	Name


Address



	

	Testing laboratory


	

	Name


Address


Testing location



	

	Test item

Standard: IEC 60079-1


Description.


Trademark.


Model and/or type reference


Manufacturer
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	Test Item (continued)

Rating(s)



Type of transformers (where relevant)


Application


Degree of Protection


Other characteristics


Ambient temperature range, ta ((C)………………………………


	stationary / portable / hand-held

IP



	
	

	Other information
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	General remarks

This evaluation record is not valid unless appended to an IECEx Assessment and Test Report issued by an ExCB, in accordance with IECEx 02.

This evaluation record shall not be reproduced except in full without the written approval of the testing laboratory.

The test results presented in this evaluation record relate only to the item tested.



	Copy of marking plate
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	MANUFACTURER'S DOCUMENTS

	Item
	Subject
	Drawing No.
	Rev.
	Date
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Evaluation Record

	IEC 60079-1
	SECTION ONE ( GENERAL

1/2
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	1
	Scope
	

	Scope
	

	The electrical apparatus defined below (see overview) and in 2/2 is feasible for coverage in accordance with the specific requirements addressed by this part of IEC 60079:
	

	
	YES 
	

	
	NO
	

	
	Notes:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	(Refer to 2/2 for considerations for ambient temperatures below ( 20(C or above 60(C)
	

	Form sheets not included in this report (reasons as indicated):
	

	
	Annex A (normative); 
	

	
	Annex B (normative); 
	

	
	Annex C (normative);
	

	Overview:
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	IEC 60079-1
	SECTION ONE ( GENERAL

2/2
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	2
	Normative References
	

	3
	Definitions
	

	4
	Apparatus Grouping and temperature classification
	

	Note:  The type of protection covered by this part of IEC 60079 is dependent on the specific requirements addressed in the forms which  follow.

	Item:
	
	

	Normative References

	
	The following normative documents were referenced in this text.

	Standard 
	Definition
	Version

	
	
	

	
	
	

	
	
	

	Definitions
	

	
	All definitions covered in Clause 3 apply, as noted for the specific requirements herein

	Apparatus Grouping and temperature classification

(refer to forms for IEC 60079-0)
	

	
	Group I apparatus
	
	Group II apparatus, in which case requirements for specific sub-divisions are applied

	Ambient temperatures below (20 (C or above 60 (C:
	

	
	measures accounting for higher explosion pressures and the possibility of brittle failure at low temperatures: 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	measures accounting for decrease of the maximum safe gap at high temperatures:    
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	IEC 60079-1
	SECTION TWO ( CONSTRUCTION
1/25
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	5.1
	Flameproof  Joints - General requirements 
	

	5.2
	Non-threaded Joints
	

	5.2.1
	Non-threaded Joints - Width of joints (L)
	

	Item:
	
	

	Flameproof  Joints - General requirements

	Additional safety factors/tests applied to special joints:
	
	labyrinth (Fig. 19)
	
	serrated (Fig. 10.1)
	

	
	
	

	
	
	

	Note:  Additional measures may be necessary in order to pass the non-transimission test  of 15.2

Joint surfaces: 
	

	
	protected against corrosion (method)
	
	

	Note:  Paint or powder coat is not permitted.
	

	Non-threaded Joints -  Width of  joints (L)   
	

	Non-threaded joints other than spigot, conical and partially cylindrical surfaces (refer to Tables 1 & 2):
	

	
	Joint components
	Shape 
	Encl. volume

(cm3)
	Width

L

(mm)
	Distance

l

(mm)
	Diameter 

(mm)
	Gap

i

(mm)
	

	
	
	cylindrical
	flat
	
	
	
	
	
	

	
	
	(x)
	(x)
	
	R
	M
	R
	M
	R
	M
	R
	M
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	R = required; M = measured/actual  (see also considerations for Clauses 5.2.1, 5.2.2, 5.2.4, 5.2.4.1, 5.2.4.2 and 5.2.7)   
	

	Note: Flanged joint not permitted for apparatus of IIC acetylene unless i ( 0.04mm, L ( 9.5mm & volume ( 500cm3, Refer clause 5.2.7
	

	Joint of cylindrical metallic parts (refer to table above):
	

	
	press-fitted bushing
	
	other  (
	
	 )

	
	reduction of joint width to 5 mm applied, based on:-
	

	and
	
	
	enclosure volume, 
	
	cm3         Required: volume ( 2000 cm3

	
	
	
	non-reliance on interference fit to prevent part being displaced in type test; i.e.

	
	
	

	and 
	
	
	compliance with impact test requirements; refer to forms for IEC 60079-0,

Test for resistance to impact
	

	
	
	
	
	

	and 
	
	
	diameter of press-fitted part,
	
	mm       Required: diameter ( 60 mm
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	IEC 60079-1
	SECTION TWO ( CONSTRUCTION 
2/25
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	5.2.2
	Gap (i)
	

	5.2.3
	Spigot joints
	

	Item:
	
	

	Gap (i)

	Flameproof joints - Surface roughness

	Average roughness (Ra):

(Ref. ISO 468)

	
	( 6.3 µm  (
	
	µm); verified by
	
	

	
	

	Intentional gap between flanged joint surfaces of parts,
	
	

	
	NO
	
	YES; purpose:
	

	
	
	

	
	Required: gap between joint surfaces shall at no point exceed the recorded maximum value

	Provision for checking gaps of flanged joints (parts, 
	
	 ):

	
	directly
	
	indirectly (by calculation or measurement)
	

	
	method of checking:
	

	
	
	

	
	
	

	
	Required for Group I apparatus having doors and covers designed to be opened (Fig. 1)
	

	Spigot joints
	

	Refer to Tables 1 and 2:
	

	
	Joint components
	Encl. volume

(cm3)
	Parts comprising width of joint, L
	Width

L

(mm)
	

	
	
	
	Cylindrical part
	*cylindrical
	Plane part
	
	

	
	
	
	Width

d [*L]

(mm)
	Width

a

(mm)
	Gap

i

(mm)
	part only


	Width

c

(mm)
	Width

b

(mm)
	Gap

i

(mm)
	
	

	
	
	
	M
	M
	R
	M
	(X)
	M
	M
	R
	M
	R
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes:
(i)
R = required; M = measured/actual.


(ii)
Width L is determined by width c + width d.


(iii)
Required: c ( 6mm (IIC), c ( 3mm (I,IIA,IIB); d ( ½ L (IIC); f ( 1mm.


(iv)
See also considerations for Clauses 5.2.4.3 (holes in joints, where a + b = distance l). 


(v)
*Width L determined by cylindrical part only:
(  No gap requirements for plane part

	Gasket in plane part (refer clause 5.4):
	

	
	gap i and width L of of plane part maintained after compression of gasket, and
	

	
	minimum width (d or *L) of cylindrical part maintained before and after compression of gasket

	Metallic or non-flammable compressible gasket in plane part (gasket type;
	
	 ):

	
	gap i between each surface of plane part and gasket measured in each case after compression
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	ENCL.

	CLAUSE
	REQUIREMENTS
	

	5.2.4
	Holes in joint surfaces
	

	5.2.4.1
	Flanged joints with holes outside the enclosure
	

	5.2.4.2
	Flanged joints with holes inside the enclosure
	

	5.2.4.3
	Spigot joints (............cylindrical part and a plane part)
	

	5.2.4.4
	Spigot joints (............plane part only)
	

	Item:
	
	

	Holes in joints Surface
	

	Joint surface interrupted by holes for clamping bolts etc.  (parts,
	
	 ):

	
	distance l  ( 6 mm for width L < 12.5 mm

	
	distance l  ( 8 mm for width L >12.5 mm and < 25 mm

	
	distance l  ( 9 mm for width L ( 25 mm

	

	Flanged joints with holes outside the enclosure

	Measurement of distance l for parts,
	
	:

	 

	
	between hole and inside of enclosure

	Flanged joints with holes inside the enclosure

	 Measurement of distance l for parts,
	
	

	

	
	  between hole and outside of enclosure
	
	

	Spigot joints (............cylindrical part and a plane part)
	

	For parts,
	
	:

	
	distance l comprises width a of cylindrical part + width b of plane part, based on:-
	

	
	
	
	at chamfer, f ( 1 mm and
	

	
	
	
	gap of cylindrical part ( 0.2 mm (Groups I, IIA)
	

	or  
	
	
	gap of cylindrical part ( 0.15 mm (Group IIB)
	

	or  
	
	
	gap of cylindrical part ( 0.1 mm (Group IIC)
	

	
	 distance l  is based on width b of the plane part alone
	

	Spigot joints (............plane part only)

	
	distance / is based on the width of the plane part between the inside or outside of the enclosure and a hole 

	                                 or  
	
	
	gap of cylindrical part ( 0.2 mm (Groups I, IIA)

	
	
	
	gap of cylindrical part ( 0.15 mm (Group IIB)

	                                  or
	
	
	gap of cylindrical part ( 0.04 mm (Group IIC) 

enclosure volume <  500cm3 (Group IIC)

distance L > 9.5 mm (Group IIC)

	
	
	
	

	
	
	
	

	
	distance l  is based on the width b of the plane part.
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	CLAUSE
	REQUIREMENTS
	

	5.2.5
	Conical joints
	

	5.2.6
	Joints with partial cylindrical surfaces (not permitted for Group IIC)
	

	Item:
	
	

	Conical joints

	
	Joint components
	Encl. volume

(cm3)
	Width

L

(mm)
	Distance

l

(mm)
	Diameter 

(mm)
	Gap

i

(mm)
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	R
	M
	R
	M
	R
	M
	R
	     M
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	R = required; M = measured/actual     
	

	Joint including conical surfaces (refer to table above): 

	
	gap is uniform through-out the conical part (verified by
	

	
	
	)

	
	
	 

	
	cone angle ( 5(  (
	
	()

	Note:  The width of the joint and the gap normal to the surfaces shall comply with the relevant dimensions in Tables I, IIA, IIB and IIC.

	Joints with partial cylindrical surfaces (not permitted for Group IIC)

	
	Joint components
	Encl. volume

(cm3)
	Width

L

(mm)
	Distance

l

(mm)
	Diameter 

(mm)
	Gap

i

(mm)
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	R
	M
	R
	M
	R
	M
	R
	M
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	2
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	ENCL.

	CLAUSE
	REQUIREMENTS
	

	5.2.7
	Additional requirements for joints of electrical apparatus of Group IIC
	

	5.2.8
	Serrated joints
	

	5.3
	Threaded joints
	

	Item:
	
	

	Additional requirements for joints of electrical apparatus of Group IIC       (apparatus for use in acetylene)

	
	Gap i < 0.040 mm for L> 9.5 mm and enclosure volume <500 cm3            (Otherwise, flanged joints are not permitted)

	         Refer to 1/25, table for non-threaded joints other than spigot joints (Page_____________  )

	  Serrated joints

	
	Joint Components
	Included angle

(º)
	Number of Serrations Engaged
	Pitch

T

(mm)
	Gap

i

(mm)


	

	
	
	R
	M
	R
	M
	R
	M
	R
	M
	

	
	1
	
	60
	
	≥ 5
	
	≥ 1,25
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	

	
	R = Required     M = Measured

	
	Apparatus shall be marked “X”
	

	Threaded joints
Cylindrical threaded joints:
	

	
	Joint components
	Class of Fit (x)
	Pitch
	Threads engaged
	Axial engagement for enclosure volume:
	

	
	
	Medium
	
	
	<100 cm3
	> 100cm3
	

	
	
	Fine
	
	R
	A
	R
	A
	R
	A
	R
	A
	

	
	1
	
	
	
	
	
	> 5


	
	> 5mm


	
	>8 mm


	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	> 5
	
	> 5mm
	
	>8 mm
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	

	R = Required               A = Actual

	Notes: 
(i)  *Class of fit: medium, 0.7( pitch ( 2 mm; fine, 2 mm ( pitch ( 3 mm; ref. ISO 965-1 and 965-3. 


(ii)  Cylindrical threaded joints which do not conform with the ISO standard are permitted if the test for


       non-transmission of an internal ignition is passed.
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	CLAUSE
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	5.3
	Threaded joints (continued)
	

	5.4
	Gaskets (including O-rings)
	

	Item:
	
	

	 Ref. Tests for non-transmission of an internal ignition 

	Joint components
	Pitch

(mm)
Required:

( 0.7 mm
	
	Threads engaged

	
	
	Thread Form
	Class of Fit (X)
	Axial Engagement

	
	
	
	
	

	
	
	
	Medium
	

	
	
	
	Fine
	
	R
	M

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	Flameproof joints – Taper Threaded joints

	Joint components
	Pitch

(mm)
Required:

( 0.9
	Threads

engaged
	Threads provided on each part

	
	
	Required
	Actual
	Required
	Actual

	1
	
	
	( 5
	
	> 6
	

	2
	
	
	
	
	
	

	1
	
	
	( 5
	
	> 6
	

	2
	
	
	
	
	
	

	Gaskets (including O-rings)

	Gasket of compressible material:

	Joint components
	Gasket
	In flame path:

	1
	
	affixed to component:
	Material
	Width L
	Distance I

	2
	
	(X)
	
	
	NO
	YES
	NO
	YES

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	
	Notes:
	(i)
	Not applicable to the entry of conductors and cables (See 13.1) or to transparent elements of luminaires.

	
	
	(ii)
	Joints of bushings and light-transmitting parts may contain a gasket of metal or compressible non-flammable material (compressible material as determined by ISO 1210, with a metal sheath).

	
	
	(iii)
	The gasket shall be applied as a supplement to but not included in the flameproof joint.

	
	Closure of flameproof joints per the requirements of applicable Tables 1 and 2; for the joints of

	
	(
	components,  
	


	
	
	
	):

	
	
	
	

	
	
	
	 gap i maintained
	
	 width L maintained
	
	 distance l maintained
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	CLAUSE
	REQUIREMENTS
	

	5.5
	Apparatus using capillaries
	

	6
	Cemented Joints
	

	6.1
	General 
	

	6.2
	Mechanical Strength 
	

	 6.3
	 Width of Cemented Joint
	

	Item:
	
	

	Apparatus using capillaries

	
	Apparatus complies with Tables 1 or 2 . Minimum width of joint                 mm, Max. Gap                  mm,                        for Volume             cm3

	
	

	
	Apparatus complies with non-transmission test refer to 15.2 of IEC 60079-1. 

	

	Cemented joints - General

	
	 Joint complies with the requirements of clause 5

	
	 Joint complies with test in 23.4.7.3 & 23.4.7.4 of IEC 60079-0

	Mechanical Strength

	
	  Mechanical strength of assembly does not depend upon the addition of the cement alone through:

	
	Details: 

	
	Cemented joint complies with Clause 15.3 of IEC 60079-1
	

	Width of cemented joints
	

	Shortest path through cemented joint (inside to outside enclosure), 
	
	mm for:-
	

	
	enclosure volume ( 10 cm3
Required:  path ( 3mm
	

	
	10 cm3( enclosure volume ( 100 cm3
Required:  path ( 6mm
	

	
	enclosure volume ( 100 cm3
Required:  path ( 10mm
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	REQUIREMENTS
	

	7
	Operating Rods
	

	7.1
	Diameter of Operating Rods
	

	7.2
	Diametrical Clearance
	

	Item:
	
	

	Operating rods 
	

	Dimensions (refer to Tables 1 and 2): 

	
	Joint components
	Enclosure volume

(cm3)
	Joint width

L

(mm)
	Rod

diameter

(mm)
	Joint width

L

(mm)

[( ( L]
	Diametrical

clearance

i

       (mm)
	

	
	
	
	R
	M
	( ( L
	( ( L
	R
	R
	M
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	







R = required; M = measured/actual

	Diametrical Clearance 
	

	Enlargement of diametrical clearance by wear in normal use:
	

	
	not applicable; reason:


	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	means to counteract enlargement:
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	REQUIREMENTS
	

	8
	Supplementary Requirements for Shafts and bearings
	

	8.1
	Joints of shafts
	

	8.1.1
	Cylindrical Joints
	

	8.1.2
	Labyrinth Joints
	

	Item:
	
	

	Cylindrical Joints

	
	Cylindrical/joint for:
	Enclosure Volume

(cm3)
	Shaft

dia.

(mm)
	Length of

flame path
L

(mm)
	Diametrical

Clearance

D-d
(mm)
	Maximum radial clearance, m

(mm)
	Minimum radial

clearance, k

(mm)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	R
	M
	R
	M
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	Notes:
(i) R = required; M = measured.


(ii) Grooves for grease retention shall neither be taken into account for L nor interrupt L (ref. Fig. 18).


(ii)  Required:   k (ref. Fig. 21) ( 0,05 mm


	Labyrinth Joints

	
	Labyrinth joint for:
	Enclosure Volume

(cm3)
	Shaft

dia.

(mm)
	Length of

flame path
L

(mm)
	Diametrical

clearance

i

(mm)
	Maximum radial clearance, m

(mm)
	Minimum radial

clearance, **k

(mm)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	R
	M
	R
	M
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	Notes:
(i) R = required; M = measured.


(ii)  Joints not complying with tables 1 and 2 may be accepted if tests of clauses 14 through 16 are satisfied.


(ii)  Required:   k (ref. Fig. 21) ( 0,05 mm


	
	joints do not comply with tables 1 and 2; refer to sheets for test clauses 14 – 16
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	REQUIREMENTS
	

	8.1.3
	Joints with Floating Glands 
	

	8.2.1
	Sleeve bearings
	

	8.2.2
	Rolling-element bearings
	

	Item:
	
	

	Joints with Floating Glands 

	
	Gland/shaft joint for:
	Enclosure volume

(cm3)
	Shaft

dia.

(mm)
	Length of

flame path
L

(mm)
	Diametrical

clearance

i

(mm)
	Maximum radial clearance, m

(mm)
	Minimum radial

clearance, k

(mm)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	R
	M
	R
	M
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	Notes:
(i) R = required; M = measured.


(ii) Not permitted for Group IIC

(iii)  Required: 
A device shall prevent rotation of the gland (Fig. 20)

	Sleeve bearings

	
	
	joint face of non-sparking metal; details:
	

	
	
	

	
	
	

	

	
	Sleeve Bearing/shaft joint for:
	Enclosure volume

(cm3)
	Shaft

dia.

(mm)
	Length of

flame path
L

(mm)
	Diametrical

clearance

i

(mm)
	Maximum radial clearance, m

(mm)
	Minimum radial

clearance, k

(mm)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	R
	M
	R
	M
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	

	Notes:
(i) R = required; M = measured.


(ii) Sleeve bearings are not permitted for rotating electrical machines for Group IIC.


(iii)  Required: 
- k (ref. Fig. 21) ( 0.05 mm 


- L ( shaft diameter in a flameproof gland associated with a sleeve bearing  (L ≤ 25 mm)

                                        - for a cylindrical or labyrinth joint in a rotating machine one face of the gland shall be of non-sparking material if the stator/rotor air gap exceeds  specified k  and minimum thickness of the non-sparking metal shall be greater than the air gap

	Rolling element bearings

	
	shaft glands equipped with rolling element bearings; details, including clearance m:
	

	
	
	

	
	
	

	Required: m <  ⅔ k per tables 1 and 2
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	REQUIREMENTS
	

	9
	Light-transmitting parts
	

	10
	Breathing and daining dvices whch form part of a flameproof enclosure
	

	Item:
	
	

	Light-transmitting parts
	

	Part:
	
	Transparent material:  
	
	

	
	fixed directly into enclosure as an integral part by cement or sealing material
	

	
	clamped directly into enclosure (with gasket)
	
	clamped directly into enclosure (without gasket)
	

	
	sealed or cemented into a frame clamped into enclosure so that window is replaceable as a unit
	

	
	refer to Cl. 5.4, Gaskets and O-rings
	
	refer to Cl. 6, Cemented joints
	

	
	means preventing mechanical stress; details:
	

	
	
	

	
	
	

	Relevant tests:
	

	
	thermal stability
	
	impact
	
	thermal shock
	
	insulation resistance
	

	

	
	refer to forms for IEC 60079-0

	
	refer to
	
	

	Breathing and daining dvices whch form part of a flameproof enclosure

	Note:  Breathing and draining devices are not intended to withstand continuous burning on their surfaces.

	
	Manufacturer and designation

(if certified, details)
	Certified (YES/NO)
	Permeable element
	Location
	Can be taken apart

(NO/YES)
	Subject to clogging

(NO/YES)
	

	
	
	
	crimped ribbon
	pressed wire
	sintered
	foam
	other
	
	
	
	

	
	
	
	(X)
	(X)
	(X)
	(X)
	(X)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	
	Can withstand the pressure created by an internal explosion, refer over pressure test, clause 10.9.2.1 or        15.4.1
	

	
	
	
	

	
	
	Prevents the transmission of explosion, refer tests in clause 10.9.2.3 or 15.4.3
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	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	10.1
	Openings for Breathing or Draining 
	
	
	

	10.2
	Composition Limits
	
	
	

	10.3
	Dimensions 
	
	
	

	10.4
	Elements with measurable paths
	
	
	

	Item:
	
	

	Openings for Breathing or Draining 

	Note:  If for technical reasons breathing or draining devices have to be provided, they should be so constructed that they are not liable to become inoperative in service (for example, because of the accumulation of dust or paint).

	
	device incorporating permeable element other than the identified types; details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	Note:   Openings for breathing or draining shall not be produced by deliberate enlargement of gaps of flanged joints.

	Composition Limits

	Composition limits; details/reference specification:
	

	
	

	
	

	
	

	
	

	
	

	
	used with acetylene   (
	
	element does not comprise more than 60 ( of copper by mass)
	

	Dimensions
	

	Details/refer to:
	

	
	

	
	

	
	

	
	

	
	
	

	Elements with measurable paths

	Interstices and measurable lengths of path:

	
	Between (parts):
	Enclosure

volume

(cm3)
	Width

L

(mm) 
	Gap

i

(mm)
	Comply with Table

(YES/NO)
	

	
	
	
	
	
	
	

	
	
	
	
	
	1
	2
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Note: 
Interstices and measurable lengths of path need not comply with the values given in Tables 1 and 2 provided that the elements pass the tests of clause 14 through 16.

	Joint between device and flameproof enclosure:

	
	refer to Annex A for additional requirements for crimped ribbon elements
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	10.5
	Elements with non-measurable paths
	

	10.6
	Removable devices
	

	10.7
	Mounting arrangements of the elements
	

	10.8
	Mechanical Strength
	

	Item:
	
	

	Elements with non-measurable paths
	

	Note: For functional reasons, it may also be necessary to state the fluid permeability and the open porosity specified in accordance with the standard methods for the particular material and the particular manufacturing methods (see annex B)




	
	refer to Annex B for additional requirements for elements with non-measurable paths, of breathing and draining devices:
	

	
	
	

	Removable devices
	

	
	device is designed to avoid reduction/enlargement of openings during re-assembly; details:
	

	
	
	

	
	
	

	

	Mounting arrangements of the elements
	

	Integral assembly:

	
	fixed (as below) in a suitable mounting component, replaceable as a unit; method of attachment to enclosure:

	
	
	

	
	
	

	
	
	

	

	
	Mounted so as to form a flameproof joint with the enclosure:
	

	clamping ring
	
	(other means)
	
	

	from within enclosure  (
	
	screws/clamping rings are accessible only from inside the enclosure)

	from outside enclosure (
	
	refer to SECTION TWO ( CONSTRUCTION, Clause 11, Fasteners)

	joint between element and flameproof enclosure:
	

	
	
	refer to SECTION TWO ( CONSTRUCTION  (Clause 5 as applicable)

	Note:
Exception that the requirement for surface roughness of the element can be waived if the element passes the type test.

(ref. Clause 14 through 16, Tests for non-transmission of an internal ignition)

	Mechanical strength 
Note:  Applicable to the device and its guard, if any, mounted in the intended manner.
	

	
	refer to forms for IEC 60079-0, Test for resistance to impact
	

	
	Results:
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	REQUIREMENTS
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	10.9
	Breathing and draining devices when used as Ex components
	

	10.9.1
	Mounting arrangements of the elements and components
	

	10.9.2
	Type tests for breathing and draining devices used as Ex components
	

	10.9.2.1
	Test of the ability of the breathing and draining device to withstand pressure
	

	10.9.2.1.1
	Test Procedure
	

	Item:
	
	

	Breathing and draining devices when used as Ex components

	Enclosure volume:__________  < 3L

	 Enclosure volume: __________ > 3L, refer to 15.4 of IEC 60079-1 

	

	Mounting arrangements of the elements and components
	

	Mounted so as to form a flameproof joint with the enclosure:
	

	
	clamping ring
	
	(other means)
	
	

	
	from within enclosure  (
	
	screws/clamping rings are accessible only from inside the enclosure)
	

	
	from outside enclosure (
	
	refer to SECTION TWO ( CONSTRUCTION,  Clause 11, Fasteners)
	

	joint between element and flameproof enclosure:
	

	
	
	refer to SECTION TWO ( CONSTRUCTION  (Clause 5 and 6 as applicable)

	
	Note:
Exception that the requirement for surface roughness of the element can be waived if the element passes the type test.

(ref. 17/25 and 5/15, Tests for non-transmission of an internal ignition)

	Type tests for breathing and draining devices used as Ex components
Note:  Applicable to the device and its guard, if any, mounted in the intended manner.

	
	refer to forms for IEC 60079-0, Test for resistance to impact; results:

	
	
	

	Device with non-measurable path:

	
	pore size > 85% of the specified maximum pore size  (
	
	)

	Test of the ability of the breathing and draining device to withstand pressure

	Reference test pressure:
	

	
	1,200 kPa (Gp I)
	
	1,350 kPa (Gp IIA)
	
	2,500 kPa (Gp IIB)
	
	4,000 kPa (Gp IIC)
	

	Overpressure test:
	

	
	thin flexible membrane fitted to inner surfaces (method):
	

	
	
	

	
	
	

	
	
	

	
	1.5 × reference pressure applied for 1 min.        Required:  Each component to be submitted to a routine test
	

	
	4 × reference pressure applied for 1 min.   (alternatively)
	

	Observed permanent damage or deformation of the device:
	

	
	NO
	
	YES (details):
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	REQUIREMENTS
	

	10.9.2.1.2
	Acceptance criteria
	

	10.9.2.2
	Thermal tests
	

	Item:
	
	

	Acceptance criteria

	Deformation or damage affecting the type of protection YES/NO (details:
	

	
	
	 )

	Thermal tests:
	

	
	Breather and draining devices intended for multiple flameproof enclosures

	Ignition source:

	
	high voltage sparking plug   (
	
	)

	
	low energy ignition source   (
	
	)

	
	contained ignition-capable switching device (
	
	 )

	
	fitted at inlet and 50mm from the inside of the end-plate housing the component
	

	Test set-up: 
	

	
	sample device fitted to enclosure and placed in test chamber (volume
	
	)
	

	
	same test mixture throughout (volume ratio, test chamber/enclosure to which the device is fitted:
	
	/
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	REQUIREMENTS
	

	10.9.2.2
	Thermal tests (continued)
	

	Item:
	
	

	Thermal tests (continued)

	Devices for Groups I, IIA, IIB, IIC:

	
	Test No
	Ex component for multiple use in any single flameproof enclosure 
	Ignition source location

i.e. other than for an Ex component

sample mounted on test rig
 position producing the highest peak explosion pressure and rate of rise of pressure at the face

of the device and considering the device location which gives the most unfavourable results where

two or more identical devices are fitted
	Ex component sample

(mounted on test rig)
	
	Test mixture
	test gas flow through the device

and the enclosure
	ventilation or sampling system operated per mfr.'s documentation
	Test mixture maintained (external to device) after each test for 

at least (min)
sufficient time

to reveal any continuous burning on device face; e.g. ( 10 min
	External surface  temperature

of device 

((C) 
	

	
	
	
	
	
	Spark plug location
	(4.2 ( 0.1) % C3H8, in air

applied for all Groups
	 (7.5 ( 1) % C2H2, in air

device for use in acetylene
	at atmospheric pressure

and temperature
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	50 mm from inside

of test rig end plate
	at test rig inlet
	
	
	
	
	
	
	
	

	
	
	(X)
	
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Notes
1.
For devices for hydrogen only, tests with mixtures including acetylene are not required.



2.
The surface temperature of the device should be at ambient at the start of each test.

	Continuous burning:
	
	NO
	
	YES; Test No
	
	
	

	Acceptance criteria

	Flame transmission:
	
	NO
	
	YES; Test No
	
	
	

	Maximum external surface temperature of the device: 
	

	
	
	(C  at ambient,
	
	(C
	

	
(surface temperatures measured by 
	
	 )

	
(maximum external surface temperature rise of the device,  
	
	 K) ( 1.2  =
	
	 K
	

	
Notes: 
1.
The measured external surface temperature rise of the device shall be multiplied by a safety factor of 1.2 for the determination of the temperature class of the electrical apparatus.


2.

Breathing and draining dev ices which fail any of the tests of 10.9 are excluded from certification as a component device; however, they may be used as an integral part of a flameproof enclosure provided they are tested with a specific enclosure in accordance with 15.4
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	CLAUSE
	REQUIREMENTS
	

	10.9.2.3.1
	Test for non-transmission of an internal ignition
	

	Item:
	
	

	Test for non-transmission of an internal ignition

	
	sample device fitted to enclosure and placed in test chamber  (volume,
	
	 )

	

	Devices for Groups I, IIA, IIB:

	
	Test No
	Ignition source

(as for Thermal tests, 15/25)

 close to the inner surface of the device and then (if necessary) in one or more places producing the highest peak explosion pressure and rate of rise

of pressure at the device face

	Ex component sample  (mounted on test rig)
	
	Normal condition

(Note 2)
	Alternative for Groups IIA, IIB

devices with measurable paths

i.e. where damage by hydrogen/air

test mixtures is possible
	Flame transmission (NO/YES)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	Spark plug location
	Explosive test mixture

(same mixture throughout)
	Increased

joint gap
	Reduction of length of thread engagement

(Note 3)
	
	

	
	
	
	
	
	Group I; 12.5 (  0.5 % methane-hydrogen (58/42 ( 1 %) in air
	Group IIA;  55 (  0.5 % hydrogen in air
	Group IIB;  37 (  0.5 % hydrogen in air
	Group IIA;  4.2 (  0.1 % propane in air
	Group IIB;  6.5 (  0.5 % ethylene in air
	
	
	
	

	
	
	
	
	50 mm from inside of test rig end plate
	at test rig inlet
	
	
	
	
	
	
	
	
	

	
	
	Location

i.e. other than for an Ex component

sample mounted on test rig
	
	
	
	
	
	
	
	
	1.42 iC (mm)

Group IIA
	1.85 iC (mm)

Group IIB
	none (taper-threaded)
	⅓
	½
	
	

	
	
	
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	
	
	(X)
	(X)
	(X)
	
	

	
	
	close to the inner surface of the device
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes

1.
iC = the maximum constructional gap, as specified in the manufacturer's drawings



iT = the maximum gap permitted in Table I, IIA or IIB as applicable

2.
Where no artificial gap is created, the test gap shall be 80 to 100 % of the specified maximum constructional gap, but not exceeding iT.

3.
Required reduction of length of thread engagement:


- by ⅓ of manufacturer's specification for joints conforming to ISO fit


- by ½ of manufacturer's specification for joints worse than ISO fit


- no reduction of taper-threaded joints

continued on 18/25   
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	CLAUSE
	REQUIREMENTS
	

	10.9.2.3.1
	Test for non-transmission of an internal ignition  (continued)
	

	Item:
	
	

	Test for non-transmission of an internal ignition (continued)

	Devices for Group IIC:
	

	
	Test No
	Ignition source

 (as for Thermal tests, 15/25)

close to the inner surface of the device and then (if necessary) in one or more places producing the highest peak explosion pressure and rate of rise

of pressure at the device face
	Ex component sample (mounted on test rig)
	
	Measurable paths
	Measurable or non-

measurable paths
	Flame transmission (NO/YES)
	

	
	
	
	
	Spark plug location
	Reduction of length of thread engagement
	Method A
	Method B

(Note 2)
	
	

	
	
	
	
	
	Increased joint gap
	("⅓"; ISO fit)  or   ("½"; worse than ISO fit)

or  ("none"; taper)
	
	
	
	

	
	
	
	
	
	27 (  1.0 % H2 in air

(test mixture at atmospheric pressure)
	7.5 ( 1 % C2H2 in air

(test mixture at atmospheric pressure)
	cylindrical 

(incl. spigot, width L)
	flanged (( 0.1mm)

and cylindrical 

(incl. spigot, width L)
	flanged only
	
	27 (  1.0 % H2 in air

(1.5 bar precompression of test mixture)
	7.5 ( 1 % C2H2 in air

(1.5 bar precompression of test mixture)
	(40 ( 1 %) H2, (20 ( 1 %) O2, bal. N2 

(test mixture at atmospheric pressure)
	(10 ( 1 %) C2H2, (24 ( 1 %) O2, bal. N2

(test mixture at atmospheric pressure)
	
	

	
	
	
	
	50 mm from inside

of test rig end plate
	at test rig inlet
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Location

i.e. other than for an Ex component

sample mounted on test rig
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	iC + ½ iT

(mm)
	iC + ½ iC

 (mm)
	1.5 iT

(mm)
	
	
	
	
	
	
	

	
	
	
	(X)
	(X)
	(X)
	(X)
	(X)
	
	
	
	
	(X)
	(X)
	(X)
	(X)
	
	

	
	
	close to the inner surface of the device
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	close to the inner surface of the device
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Notes 

1.
For devices for hydrogen only, tests with mixtures including acetylene are not required.

2.
In the case of Method B the apparatus shall be marked with sign X indicating exclusion of ethyl nitrate and where the device


is for use with enclosure volume > 100 cm3, indicating exclusion of carbon disulfide.

3.
The test chamber and the enclosure shall be filled with the explosive test mixture. 
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	CLAUSE
	REQUIREMENTS
	
	
	

	10.9.3.2
	Acceptance criteria
	
	
	

	10.9.3
	Marking
	
	
	

	10.9.4
	Component certificate
	
	
	

	Item:
	
	

	Acceptance criteria

	Flame transmission:
	
	NO
	
	YES; Test No
	
	
	

	Marking
(refer to forms for IEC 60079-0, Marking)

	
	device is certified in the name of the original component manufacturer
	

	
	Note:
The original component manufacturer is responsible to ensure that all future component devices are made in accordance with 
the certified type.
	

	Component certificate
(this section confirmed by the certifying authority)
	

	Certificate shows:
 
	

	
	manufacturer's name
	

	
	identifying drawings
	

	
	specifications
	

	
	limiting reference pressure
	

	
	overpressure test details and whether routine testing is required
	

	
	maximum recorded surface temperature obtained during the type test (i.e. thermal test)
	

	
	the Group 
	

	
	

	
	Certificate requires: that each component or package of components is accompanied by a copy of the 

certificate and the manufacturer's declaration stating:-
	

	
	
	

	
	
	compliance with the certified conditions
	

	
	
	confirmation of material, bubble pore size, density
(where applicable)
	

	
	
	special mounting instructions
(if any)
	

	Notes/details re certificate contents:
(optional)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	Sheet 37 of 67
IEC 60079-1: 2001

	IEC 60079-1
	SECTION TWO - CONSTRUCTION
20/25
	ENCL .
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	REQUIREMENTS
	

	11
	Fasteners, associated holes and closing devices
	

	11.1
	Type of fastener
	

	11.2
	Plastic materials of light alloys
	

	11.3
	Yield Stress
	

	11.4
	Studs
	

	11.5
	Fasteners
	

	11.6
	Blind holes
	

	11.7
	Screws in blind holes
	

	Item:
	
	

	Type of fastener

	Fasteners accessible from the outside and necessary for the assembly of the parts of a flameproof enclosure:
	

	
	Group I; special fasteners complying with the requirements of IEC 60079-0. 
	

	
	
	heads of fasteners not protected, (e.g. counter-bored holes)
	

	
	Required: The electrical apparatus shall be marked X    
	

	
	Group II; threads and heads in conformity with 9.2 of IEC 60079-0.
	

	Plastic materials of light alloys      (not permitted)

	
	Not incorporated; fastener material is 
	
	

	Yield stress
	

	Number of fasteners,
	
	
	
	
	
	
	

	
	yield stress ≤ 240 N/mm2     Required: number of fasteners replaced for type test as per Clause 15
	

	
	yield stress > 240 N/mm2    (Note: Type test carried out with screws/nuts provided by the manufacturer)
	

	and
	
	1.5 x reference pressure ( i.e. 1.5 x
	
	requires higher yield stress
	

	in which case,
	
	yield stress (
	
	) is marked or specified in certificate
	

	Required: Apparatus to be marked wit X if specified in certificate.
	

	Studs
	

	
	permanently attached;
	
	welded
	
	riveted
	
	
	
	

	Fasteners
	

	
	permanently attached;
	
	welded
	
	riveted
	
	
	
	

	Blind holes
	

	
	3mm ≤ metal thickness surrounding hole ≥ D/3 
	

	Screws into blind holes
	

	
	screw/stud engages blind hole
	
	free space at bottom of hole with fastener tight
	

	Notes:
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	11.8
	  Closing of through holes
	

	11.9
	Closure of apertures and compliance of blanking element with requirements of 11.9.1 to 11.9.3
	

	11.10
	Separate fastening arrangements (for threaded doors/covers)
	

	Item:
	
	

	Closing of through holes

	
	enclosure through-hole blinded by screwed plug; details:
	

	
	
	

	
	
	

	For details of screwed plug used to blind an enclosure through-hole refer to 11.4, Studs and 5.3, Threaded joints

	Closure of apertures and compliance of blanking element with requirements of 11.9.1 to 11.9.3

	
	closing device fitted from outside; details:
	

	
	
	

	
	
	

	
	

	
	closing device fitted from inside; details:
	

	
	
	

	
	
	

	
	

	
	closing device is provided with inside locking ring
	

	
	
	

	
	
	

	
	

	
	closing device can only be removed with aid of tool; details:
	

	
	
	

	
	
	

	
	

	
	tool complies with 9.2 of IEC 60079-0
	

	
	closing device is constructed so that insertion is by method other than that used for removal; details:
	

	
	
	

	
	
	

	
	

	
	
	removal method complies wth 11.9.1 (fig. 22a)
	

	
	
	removal method complies wth 11.9.2 (fig. 22b)
	

	Separate fastening arrangements (for threaded doors/covers)

Type of tool fastening:
	

	
	per 9.2 of 60079-0

other method
	

	
	
	

	Details:
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	REQUIREMENTS
	

	12
	Materials and mechanical strength of enclosures; materials inside the enclosures
	

	12.2
	Assembly of multiple flameproof enclosures
	

	12.3
	Intercommunicating enclosure compartments
	

	12.4
	Use of cast iron
	

	12.5
	Use of liquids
	

	Item:
	
	

	Materials and mechanical strength of enclosures; materials inside the enclosures

	
	refer to relevant tests prescribed in clauses 14 through 16

	Assembly of multiple flameproof enclosures

Note: The requirements of this standard apply to each separately, with particular attention to common partitions, bushings and operating rods.

	
	separate interconnected (e.g. conduit) single compartment enclosures:
	

	
	
	

	

	
	multiple compartment enclosures (e.g. integral partitions):
	

	
	
	

	

	
	other; details:
	

	
	
	

	Intercommunicating enclosure compartments
	

	
	subdivided by the disposition of internal parts
	
	interconnected compartments
	

	

	
	
	means to prevent/reduce pressure piling; details:
	

	
	
	

	
	
	

	

	and/or
	
	mechanical strength of enclosure increased to allow for pressure piling; details:
	

	
	
	

	
	
	

	
	
	

	Per SECTION THREE ( VERIFICATIONS AND TESTS, 3/15, Overpressure test:

	
	no deformation/damage weakening enclosure or enlarging any joint so as to exceed required gap i

	Note:   The above consideration applies to each compartment where two or more flameproof enclosures are incorporated together.

	Use of Cast Iron

	 Material quality: 
	
	  Required: ≥ 150 (ISO185)

	Use of Liquids

	
	No
	
	Yes

	Liquid used (type,
	
	 );

	

	
	
	risk of producing explosive mixture more dangerous than allowed for enclosure

	
	
	ref. tests per clauses 14 through 16 with representative internal mixture
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	REQUIREMENTS
	

	12.6
	Insulating materials for Group I apparatus
	

	13
	Entries for flameproof enclosures
	

	13.1
	Cable entries
	

	13.2
	Conduit entires
	

	Item:
	
	

	Insulating materials for Group I apparatus

	Switching apparatus flameproof enclosure with insulating material subjected to electrical stresses resulting from currents > 16A:

	
	risk of producing arc in air; CTI,
	
	 
Required:  > 400M , according to IEC 60112

	Entries for flameproof enclosures

	
	Connection means defined in manufacturer's documents; ref.
	
	

	Cable entries 

Required:  Comply with the relevant requirements of Annex C

	
	integral
	
	separate, threaded, and,
	

	
	
	threads/ holes comply with ISO standards; i.e.: 
	

	
	
	
	

	
	
	
	

	

	or   
	
	appropriately marked to preclude confusion; i.e.:
	

	
	
	
	

	
	
	
	

	

	or
	
	separate, other than threaded (Ex component); i.e.:
	

	
	
	
	

	Conduit entries 

(Note: Only permitted for apparatus of Group II.)

	
	 Joint widths and gaps comply with clause 5; ref. 
	
	

	Sealing device (e.g. stopping box):
	

	
	Certified     (
	
	)

	
	in flameproof enclosure, i.e.:
	
	

	
	immediately at entrance (method):
	
	

	
	
	

	
I.e. Device fixed to enclosure directly or through a coupling accessory
	

	
	refer to (e.g. drawings):
	
	

	
	refer to forms for IEC 60079-0    (
	
	)

	
	joints comply with clause 5; ref.
	
	

	
	assembly tested per clause 15.2 (non-transmission of internal ignition); ref.
	

	
	
	

	

	
	setting compound (material and means of specification):
	

	
	
	

	
Note:
 The setting compound shall be specified in the certificate either of the stopping


box or of the complete electrical apparatus having the flameproof enclosure.
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	13.3
	Plugs and sockets and cable couplers
	

	Item:
	
	

	Plugs and sockets and cable couplers

	
	certified (
	
	 )

	
	refer to (e.g. drawings):
	
	

	
	refer to forms for IEC 60079-0

	Flameproof properties of the enclosure where mounted:

	
	maintained (including when  plug and socket are separated);

	
	
	for joint details refer to sheets covering Clause 5      (alternatively, see details below)
	

	
	
	
	

	
	
	
	

	Enclosure of contact parts;  volume existing at the moment of separation of contacts,
	
	cm3

	
	for joint details refer to sheets covering Clause 5        (alternatively, see details below)

	
	
	

	
	
	

	Note: Joint width and gap are determined by the volume existing at the moment of separation of contacts in ignition-capable circuits.

	Flameproof properties in the event of internal explosion:

	
	maintained when connected together; details:


	

	
	
	

	
	
	

	
	
	

	

	
	maintained at the moment of separation of contacts in ignition-capable circuits; details:
	

	
	
	

	
	
	

	
	
	

	Note: Excluding contacts for earthing /bonding or in circuits complying with IEC 60079-11

	Exemption: 

(i.e.  where the requirements of 13.3.2 and 13.3.3 do not apply)

	
	connecting assembly fixed together by special fasteners conforming to 11.1  

	
	label(s) applied, with the warning. “DO NOT SEPARATE WHEN ENERGIZED” (method):
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	REQUIREMENTS
	

	13.4
	Bushings
	

	Item:
	
	

	Bushings

	Number of  conductors,
	
	
	

	
	certified (
	
	)

	
	specific to apparatus flameproof enclosure
	

	Mounting in enclosure walls:
	

	
	refer to (e.g. drawings):
	
	

	
	for joint details refer to sheets covering Clauses 5 and 6 

(alternatively, see details below)
	

	
	
	

	
	
	

	
	
	

	Insulation moulded on metallic parts: 
 (Requirements for non-threaded, threaded and gasketed joints do not apply)

	
	insulation material contributes to the mechanical strength of the enclosure
	

	
	for details refer to sheet covering Clause 6 

(alternatively, see details below)
	

	
	
	

	
	
	

	
	
	

	Parts assembled with adhesive:

	
	for joint details refer to sheet covering Clause 6 
(alternatively, see details below)

	
	for joint details refer to sheets covering Clause 5
(alternatively, see details below)

	
	
	

	
	
	

	
	
	

	Parts of bushing outside flameproof enclosure; details re protection type(s):          (i.e. protection per IEC 60079-0)

	
	
	

	
	
	

	
	
	

	Bushing(s) not specific to a flameproof enclosure; resistance to pressure:

	
	refer to sheet for clause 15.1.3.1

	

	20 bar
(electrical apparatus for Group I)

	
	30 bar 
(electrical apparatus for Group II)

	
	routine pressure test applied  (or
	
	assembly procedure described in manufacturer's documentation; ref.
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	14
	Verification and tests
	

	15
	Type tests 
	

	15.1
	Tests of ability of the enclosure to withstand pressure
	

	 15.1.2
	 Determination of explosion pressure
	

	Item:
	
	

	Verification and tests
	

	    
	refer to forms for IEC 60079-0 for prerequisite verifications and tests
	

	
	temperature test voltage in accordance with Table 5; i.e.
	
	

	Type tests  (with reference to given order)
	

	
	conducted in order
	
	other;
	
	

	Tests of ability of the enclosure to withstand pressure

General; enclosure tested with:-
	

	
	
	all internal apparatus in place
	

	
	
	internal apparatus simulated by
	

	
	
	

	
	
	

	
	
	all or part of the internal apparatus removed; details:
	

	
	
	

	
	Notes:
1.
Tests with internal apparatus removed shall consider the possibility of removal according to features of design and shall represent the most severe conditions as determined by the testing laboratory.


2.
The reported results of the following tests shall consider enclosure damage, permanent deformation liable to weaken any enclosure parts or permanent enlargement of enclosure joints.

	Determination of explosion pressure  (refer to 2/16, Reference pressure table)

	Pressure measurement by (pressure sensing device/circuit used to measure maximum smoothed pressure): 
	

	
	
	

	
	
	

	
	Note:  Smoothed pressure can be achieved by inserting a 5 kHz ( 10% filter in the pressure signal circuit.
	

	Ignition source:
	

	
	high voltage sparking plug  (
	
	 )

	
	low-energy ignition source  (
	
	 )

	
	contained ignition-capable switching device (
	
	 )

	Detachable gaskets in place:
	

	
	YES
	
	NO; reason:
	
	

	Rotating electrical machines:
	

	
	running tests at
	
	rpm, based on maximum rated speed of
	
	rpm
	

	
	running tests waived (reason):
	

	
	
	

	
	
	

	
	
	

	
	tests at rest waived (reason):
	

	
	
	

	
	
	

	continued  2/16   

	Sheet 44 of 67
(IEC 60079-1: 2001)


	IEC 60079-1
	SECTION THREE ( VERIFICATIONS AND TESTS       2/16
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	15.1.2
	Determination of explosion pressure   (continued)
	

	Item:
	
	

	Determination of explosion pressure   (continued)

	Rotating electrical machine; running speed:    
	
	 rpm 
Required: 90% rated < running < 100% rated 

	Specific gas/gases excluded:
	 
	Required: Apparatus to be marked "X"

	Reference pressure

	
	Test No
	Ignition source location

Required: Three tests per mixture

with each gas (five tests per mixture where pressure piling may occur). 
	Test mixture
	Rotating

machine
	Pressure 
	

	
	
	
	
	
	
	

	
	
	
	
	
	(bar)
	Measured at:

(Note:  Pressure-piling is presumed  when pressure values deviate by ≥ 1.5 factor or pressure rise time < 5ms)
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	(a – g)
	(C
	
	
	
	ignition end
	opposite end
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	ON
	OFF
	
	
	(X)
	(X)
	

	
	
	(1)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(2)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(3)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(4)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Notes (explosive test mixture, concentration in air based on volumetric ratio at atmospheric pressure):

(a)
Group I;  9.8 (  0.5 % methane
(b)  Group IIA;  4.6 (  0.3 % propane
(c)  Group IIB;  8.0 (  0.5 % ethylene


(d)  Group IIC;  31 (  1.0 % hydrogen (e)  Group IIC;  14.0 (  1 % acetylene (f)  Group IIB;  24 ( 1 % hydrogen-methane (85/15)

	
	Certification only for specifiied gas (g):
	
	 

	Note:  Double marking can be applied in the case of a specified gas if also tested for the next lower group (e.g. IIB + H2)

	Damage/deformation:
	
	NO
	
	YES; Test No
	
	

	

	Joint enlargement:
	
	NO
	
	YES; Test No
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	REQUIREMENTS
	

	15.1.3
	Overpressure test
	

	Overpressure test

	Test method:
	
	static
	
	dynamic
	

	Static test:

	
	Test

No
	Compartment
	Damage or deformation
	Joint enlargement
	Subjected to routine testing
	Volume (cm3)
	Test pressure
	

	
	
	
	
	
	
	
	(bar)
	Duration (s)
	Based on reference pressure:

(bar)
	

	
	
	
	NO
	YES
	NO
	YES
	YES
	NO
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Required
1.
For enclosures of volume ( 10 cm3, which are not subjected to routine tests, applied test pressure = 4 ( max. reference pressure; otherwise 3.5 bar ( applied test pressure = 1.5 ( max. reference pressure.  Refer to 2/16 for reference test pressures.

3.
Duration of test pressure application, 10 (+2  - 0) s.

4.
Applied test pressure of 10 bar (Groups I, IIA, IIB) or 15 bar (Group IIC) where reference pressure measurement and dynamic method are not practicable.

	Dynamic test:
(ref. 1/16 for ignition source)

	
	Test No
	Reference pressure

test (location No)
	Compartment
	Damage or deformation
	Joint enlargement
	Explosive mixture
	Test pressure
	

	
	
	
	
	
	
	Test mixture

 per reference

pressure test
	Initial pressure (bar)
	(bar)
	Based on reference pressure: (bar)
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	NO
	YES
	NO
	YES
	(a – f)
	(C
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Required
1.
Maximum test pressure = 1.5 ( reference pressure.

2.
Rate of rise of pressure shall closely approximate that obtained during determination of reference pressure.

3.
Where reference pressure measurement is not practicable, the test shall be made by explosive mixture at 1.5 ( atmospheric pressure.

4. For Group IIC the test shall be made three times with each explosive test mixture.
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	15.2
	Test for non-transmission of an internal ignition
	

	Item:
	
	

	Test for non-transmission of an internal ignition

	
	enclosure,   (
	
	gasket(s) removed) placed in test chamber  (volume
	
	 ) 

	

	
	Test

No
	Ignition source

(1/16)
	Explosive test mixture (Notes 3, 4, 5)

in test chamber and inside enclosure
	Test conditions relative to Groups
	Flame transmission (NO/YES)
	

	
	
	
	
	I, IIA, IIB
	Enlarged flanged gaps of spigot joints where the width of joint L consists only of a cylindrical part (figure 3)
	IIC
	I, IIA, IIB, IIC
	
	

	
	
	
	
	IIA, IIB only
	Precompression factor  (Note 6)
	
	
	
	
	

	
	
	
	
	Increased

joint gap where enclosure is subject to damage

(Note 4)
	
	
	Gaps of joints

other than threaded
	Reduction in length of threaded joint 

(Table 6)


	
	

	
	
	
	
	
	
	
	First method
	Second method
	
	
	

	
	
	Location

(or location No for

reference pressure test)
	
	1.42 iC (mm)

Group IIA
	1.85 iC (mm)

Group IIB
	
	I, IIA
	IIB
	IIC
	1.5 iC (mm)

min. 0,1 mm for flanged joints
	0,9 iC  ≤  iE   ≤   iC (mm)

at 1,5 x atmosperic pressure
	Precompression factor 

(Note 8)
	Based on joint type

(i – iii of Note 7)
	none
	 by ⅓
	by ½
	
	

	
	
	
	
	
	
	
	1 mm
	0,5 mm
	0,3 mm
	
	
	
	
	
	
	
	
	

	
	
	
	(a – l)
	
	
	
	(X)
	(X)
	(X)
	
	
	
	
	(X)
	(X)
	(X)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes:
1.
iC = the maximum constructional gap, as specified in the manufacturer's drawings; iE = the test gap 


2. Unless noted otherwise, test gaps of joints are subject to the condition  0.9 iC  ≤  iE   ≤   iC


3.
Explosive mixture, concentration in air based on volumetric ratio at atmospheric pressure:




(a)  Group I;  12.5 (  0.5 % methane-hydrogen (58/42 ( 1 %)
(b)  Group IIA;  55 (  0.5 % hydrogen





(c)  Group IIB;  37 (  0.5 % hydrogen      (d)  Group IIC;  27 (  1.5 % hydrogen
(e)  Group IIC;  7.5 ( 1 % acetylene



4.
Alternative test mixtures for Groups IIA and IIB where damage by test mixture (b) or (c) is possible; ref. Cl. 15.2.1.2:




(f)  Group IIA;  4.2 (  0.1 % propane        (g)  Group IIB;  6.5 (  0.5 % ethylene



5.
Alternative explosive mixtures, where condition of  0.9 iC  ≤  iE   ≤   iC is not fulfilled:




(h) Group I (iE ÷ iC  ≥  0,75);  55 (  0.5 % H2    (i)  Group I (iE ÷ iC  ≥  0.6) and Group IIA (iE ÷ iC  ≥  0.75);  50 (  0.5 % H2



(j)  Group IIA (iE ÷ iC  ≥  0.6);  45 (  0.5 % H2   (k)   Group IIB (iE ÷ iC  ≥  0.75);  28 (  1 % H2
   


(l)  Group IIB (iE ÷ iC  ≥  0.6);  28 (  1 % H2 at 1.4 bar


6.
Precompression factor , Pk (=iC  ÷ iE x 0.9) , for explosive mixtures (a), (b) or (c), where condition of  0.9 iC  ≤  iE   ≤   iC is not fulfilled.



7.
Type of threaded joint considered for reduction in length:




i) – cylindrical, complying with ISO 965 fit medium or better;  ii) - cylindrical, with larger tolerances than in i);  iii) - taper



8.
Precompression factor , Pk (=iC  ÷ iE x 1.35) , for  explosive mixtures (d) or (e), where condition of  0.9 iC  ≤  iE   ≤   iC is not fulfilled.



9.
For Group IIC, in the case of single constructions (i.e. limited production), the apparatus shall be tested five times




with unaltered gaps, using the test mixture per Note 3 (d) or (e) at atmospheric pressure.
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	15.2.2.2
	Second Method (Refer to Cl. 15.2)
	

	15.2.2.3
	Single construction (Refer to Cl. 15.2)
	

	15.3
	Test for Sealing of Stopping Boxes with Setting Compound
	

	15.4
	Tests of flameproof enclosure with breathing an draining devices
	

	15.4.1
	Tests of ability of the enclosure to withstand pressure
	

	15.4.1.1
	Replacement of breathing and draining devices
	

	15.4.1.2
	Over Pressure Test
	

	Item:
	
	

	Test for Sealing of Stopping Boxes with Setting Compound

	
	Filling of stopping box carried out in accordance with instruction of the manufacturer

	
	No reduction of pressure observed for 2 minutes

	
	Blotting paper is free of any trace of leakage

	Tests of flameproof enclosure with breathing and draining devices
	

	
	the following tests were conducted in the order given on a sample(s) subjected to the preceding impact test

	Devices with non-measurable paths:
	

	
	pore size of test sample, 
	
	(m       (
	
	( 85 % of the specified maximum pore size)
	

	Test of ability of the enclosure to withstand pressure
	

	Refer to:
	
	

	
	SECTION THREE ( VERIFICATIONS AND TESTS, 1/16 and 2/16, Determination of explosion pressure

	
	

	
	
	breathing/draining device(s) replaced by solid plug(s)
	

	
	
	

	  Over Pressure Test
	

	
	SECTION THREE ( VERIFICATIONS AND TESTS, 3/16, Overpressure test 
	

	
	
	thin flexible membrane fitted to inner surfaces of device(s)
	

	
	
	

	
	
	

	Observed permanent damage or deformation of breathing/draining device(s):
	

	
	NO
	
	YES  (details)
	

	
	
	

	
	
	

	
	
	

	
	
	

	type of protection affected:
	
	NO
	
	YES
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	15.4.2
	Thermal Test
	

	Item:
	
	

	Thermal tests
	

	Ignition source:
	

	
	high voltage sparking plug  (
	
	)

	
	low energy ignition source   (
	
	)

	
	contained ignition-capable switching device (
	
	 )

	Test set-up: 
	

	
	sample device fitted to enclosure and placed in test chamber (volume
	
	)
	

	
	same test mixture throughout (volume ratio, test chamber/enclosure to which the device is fitted:
	
	/
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	15.4.2.1
	Test Procedure


	

	15.4.2.2
	Acceptance Criterion
	

	Item:
	
	

	Test Procedure 

	Devices for Groups I, IIA, IIB, IIC:

	
	Test No
	Ignition source location


	Test mixture

(a or b)
	test gas flow through the device

and the enclosure
	ventilation or sampling system operated per mfr.'s documentation
	External surface  temperature

of device

((C)
	

	
	
	
	(X)
	(X)
	(X)
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Notes
1.
For devices for hydrogen only, tests with mixtures including acetylene are not required.


2.
The surface temperature of the device should be at test ambient at the start of each test.


3.
Explosive mixture, concentration in air based on volumetric ratio at atmospheric pressure:



(a)  All Groups:  4.2 ( 0.1 % C3H8, 



(b) For use in acetylene: 7.5 ( 1 % C2H2

	

	
	Test mixture maintained (external to device) after each test for at least 10 min

	

	Acceptance Criterion
	

	Continuous burning:
	
	NO
	

	
	
	YES; Test No
	
	
	

	

	Flame transmission:
	
	NO
	

	
	
	YES; Test No
	
	
	

	Maximum external surface temperature of the device: 
	

	
	
	(C  at ambient,
	
	(C
	

	
(surface temperatures measured by 
	
	)

	
	

	
(maximum external surface temperature rise of the device,  
	
	 K) ( 1.2  =
	
	 K
	

	
Note:
The measured external surface temperature rise of the device shall be multiplied by a safety factor of 1.2 for the determination of the temperature class of the electrical apparatus
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	15.4.3
	Test procedure/Non-transmission test for breathing and draining devices/Acceptance criterion
	

	Item:
	
	

	Test procedure/ Non-transmission test for breathing and draining devices

	
	enclosure,      (
	
	gasket(s) removed) placed in test chamber  (volume
	
	 ) 

	

	Devices for Groups I, IIA, IIB:

	

	
	Test No
	Ignition source
(1/16)
	Explosive  mixture (Notes 3, 4, 5)

in test chamber and inside enclosure
	Test conditions relative to Groups
	Flame transmission (NO/YES)
	

	
	
	
	
	Test gap
	Enlarged flanged gaps of spigot joints where the width of joint L consists only of a cylindrical part (figure 3)
	Reduction in length of threaded joint 

(Table 6)


	
	

	
	
	
	
	Normal condition (Note 2)
	IIA, IIB only
	
	
	
	

	
	
	
	
	
	(Increased joint gap where enclosure is subject to damage Note 4)
	Precompression factor  (Note 6)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	Location

(close to the inner surface of the device and then (if necessary) in one or more places producing the highest peak explosion pressure and rate of rise or location No for reference pressure test)
	
	
	1.42 iC 
Group IIA
	1.85 
Group IIB
	
	I, IIA

1 mm
	IIB

0.5 mm
	Based on joint type

(i – iii of Note 7)
	none
	 by ⅓
	by ½
	
	

	
	
	
	(a – k)
	(X)
	(X)
	(X)
	
	(X)
	(X)
	
	(X)
	(X)
	(X)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes:
1.
iC = the maximum constructional gap, as specified in the manufacturer's drawings; iE = the test gap 


2. 
Test gaps of joints are subject to the condition  0.9 iC  ≤  iE   ≤   iC


3.
Explosive mixture, concentration in air based on volumetric ratio at atmospheric pressure:




(a)  Group I;  12.5 (  0.5 % methane-hydrogen (58/42 ( 1 %)
(b)  Group IIA;  55 (  0.5 % hydrogen





(c)  Group IIB;  37 (  0.5 % hydrogen



4.
Alternative test mixtures for Groups IIA and IIB where damage by test mixture (b) or (c) is possible; ref. Cl. 15.2.1.2:




(d)  Group IIA;  4.2 (  0.1 % propane        (e)  Group IIB;  6.5 (  0.5 % ethylene



5.
Alternative explosive mixtures, where condition of  0,9 iC  ≤  iE   ≤   iC is not fulfilled:




(f) Group I (iE ÷ iC  ≥  0.75);  55 (  0.5 % H2    (g)  Group I (iE ÷ iC  ≥  0.6) 50 (  0.5 % H2    




(h) Group IIA (iE ÷ iC  ≥  0.75); 50 (  0.5 % H2    (i)  Group IIA (iE ÷ iC  ≥  0.6);  45 (  0.5 % H2 




(j) Group IIB (iE ÷ iC  ≥  0.75);  28 (  1 % H2   (k)  Group IIB (iE ÷ iC  ≥  0.6);  28 (  1 % H2 at 1.4 bar


6.
Precompression factor , Pk (=iC  ÷ iE x 0,9) , for explosive mixtures (a) or (b), where condition of  0,9 iC  ≤  iE   ≤   iC is not fulfilled.



7.
Type of threaded joint considered for reduction in length:




i) – cylindrical, complying with ISO 965 fit medium or better;  ii) - cylindrical, with larger tolerances than in i);  iii) - taper

continued on 9/16 
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	15.4.3
	Test procedure/Non-transmission test for breathing and draining devices/Acceptance criterion (continued)
	

	Item:
	
	

	Test procedure/Non-transmission test for breathing and draining devices (continued)

	Devices for Group IIC:
	

	
	Test No
	Ignition source

 (1/16) 


	Measurable paths
	Non-measurable paths
	Reduction of length of thread engagement

("⅓"; ISO fit)  or   ("½"; worse than ISO fit)

or  ("⅓"; taper)
	Flame transmission (NO/YES)
	

	
	
	
	Explosive mixture

 (a or b)


	Gaps of joints 

other than threaded
	Method A
	Method B

(Note 8)
	
	
	

	
	
	
	
	First method
	Second method
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	1.5 iC (mm) 

min. 0,1 mm for flanged joints
	0.9 iC  ≤  iE   ≤   iC (mm)

at 1.5 x atmosperic pressure
	Precompression factor

(Note 9)
	Explosive mixture (c or d)
	Explosive mixture (e or f)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Location

(close to the inner surface of the device and then (if necessary) in one or more places producing the highest peak explosion pressure and rate of rise or location No for reference pressure test)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Notes 
1.
iC = the maximum constructional gap, as specified in the manufacturer's drawings; iE = the test gap 


2. 
Unless noted otherwise, test gaps of joints are subject to the condition  0,9 iC  ≤  iE   ≤   iC


3.
Explosive mixture at atmospheric pressure:




(a)  27.5 (  1.5 % H2 in air
(b)  7.5 ( 1 % C2H2 in air




4.
Explosive mixture, Method A, 1.5 bar precompression:




(c)  27 (  1.0 % H2 in air (1.5 bar precompression of test mixture)




(d)  7.5 ( 1 % C2H2 in air (1.5 bar precompression of test mixture) 



5.
Explosive mixture, Method B at atmospheric pressure::




(e)  (40 ( 1 %) H2, (20 ( 1 %) O2, bal. N2 
(f) (10 ( 1 %) C2H2, (24 ( 1 %) O2, bal. N2


6.
For Group IIC, in the case of single constructions (i.e. limited production), the apparatus shall be tested five times




with unaltered gaps, using the test mixture per Note 3 (d) or (e) at atmospheric pressure.



7.
For devices for hydrogen only, tests with mixtures including acetylene are not required.



8.
In the case of Method B the apparatus shall be marked with sign X indicating exclusion of ethyl nitrate and where the device
is for use with enclosure volume > 100 cm3, indicating exclusion of carbon disulfide.



9.
Precompression factor , Pk (=iC  ÷ iE x 1.35) , for  explosive mixtures (a) or (b), where condition of  0.9 iC  ≤  iE   ≤   iC is not fulfilled.
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	16.1
	Routine tests
	

	Item:
	
	

	Routine tests
	

	Method/conditions of routine tests subject to agreement between the testing laboratory and the manufacturer:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Notes:
1.
Empty enclosures may be tested. 


2.
Each of the parts forming the enclosure may be tested separately with similar stressing compared to the complete enclosure.


3.
Consideration shall be given to the influence by the enclosed apparatus on rise of pressure during an internal explosion if  the routine test is dynamic.


4.
Observations shall be made as to structural damage or permanent deformation of the enclosure that could affect its flameproof properties as a result of the tests.


5.
In the case of welded enclosures, observations shall also be made as to the presence of holes or cracks reducing the flameproof properties of the enclosure or any part of it.



	

	
	static test at relative pressure (reference pressure measurement and dynamic method not practicable):-  

	            Volume < 10 cm3
	
	10 bar (Group I, IIA, IIB, IIC)
	

	            Volume  > 10 cm3
	
	10 bar (Group I)
	

	            Volume > 10 cm3
	
	15 bar (Group IIA or IIB)
	

	            Volume > 10 cm3
	
	20 bar (Group IIC)
	

	

	
	based on dynamic type test; method:-
	

	
	
	explosion test using mixture for explosion pressure determination per 15.1.2, inside and outside enclosure, at 1.5 ( atmospheric pressure or

	
	
	

	
	
	dynamic pressure test per 15.1.3.2 at atmospheric pressure followed by tests for non-transmission of an internal ignition per 15.2.1.2 or 15.2.2.1, or

	
	
	

	
	
	dynamic overpressure test per 15.1.3.2 followed by static test at a pressure of at least 2 bar
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	16.2
	Routine tests – where not required
	

	16.3
	Routine tests - acceptance criterion
	

	Item:
	
	

	  Routine tests – where not required
	

	
	Not required because:-
	

	
	
	enclosure does not involve welded construction

	
and      
	
	volume ( 10 cm3  (
	
	cm3) 
	

	

	
or
	
	volume > 10 cm3 and
	
	static pressure test at 4 ( reference pressure

	

	 Routine tests – acceptance criterion

	
	Routine tests are considered satisfactory if
	
	the enclosure withstands the pressure without suffering permanent deformation of the joints, or, damage to the enclosure

	
	
	
	

	
	& when dynamic followed by static 
	
	no leakage through walls of enclosure

	
	
	

	
	or if dynamic
	
	there is no transmission of an internal ignition 
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	17
	Switchgear for Group I
	

	17.1
	Means of Isolation
	

	17.2
	 Doors or Covers
	

	Item:
	
	

	Switchgear for Group I
	

	 Apparatus for Group I, that is to be open from time to time shall comply with the requirements in Cl. 17.

	Means of Isolation

	 Fitted inside Ex d enclosure

	Parts fitted inside the flameproof enclosure which remain energized after the means of isolation has been opened comply with the following.

	
	Protection means listed in IEC60079-0:
	   IEC 60079 -
	
	

	
	have clearances and creepage distances between phases and to earth in accordance with the requirements of IEC 60079-7, and 

	
	

	
	are protected by an enclosure that provides a degree of protection of at least IP20 according to IEC 600529

	Details:
	

	
	

	
	

	Note: This does not apply to parts of intrinsically safe circuits complying with IEC 60079-11 which remain energized.


	

	
	Warning label “DO NOT OPEN WHEN ENERGIZED” 
	

	 Fitted inside another enclosure

	
	Fitted inside another enclosure complying with one of the standard types of protection listed in IEC 60079-0:
	

	
	
	

	
	
	

	 Plug and socket

	
	plug and socket, or a cable coupler complying with the requirements in 13.3:
	

	
	 
	

	
	
	

	 Doors or covers

	Quick acting doors or covers

	
	Mechanical interlock with an isolator: enclosure retains Ex d when isolated is closed and isolator can only be closed when doors and covers ensure enclosure is Ex d; details:
	

	
	
	

	
	
	

	
	
	

	Doors or covers fixed by screws

	
	Doors bear a label “DO NOT OPEN WHEN ENERGIZED”
	

	Threaded doors or covers
	

	
	Doors or covers have a label “DO NOT OPEN WHEN ENERGIZED”
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	18
	Lampholders and lampcaps
	

	18.1
	Device Preventing lamps working loose
	

	18.2
	Holders and caps for lamps with cylindrical caps
	

	18.3
	Holders for lamps with threaded caps
	

	Item:
	
	

	Lampholders and lampcaps forming flameproof enclosure (for use in increased safety luminaires)

	Parts/details:

	
	
	

	
	
	

	
	
	

	Device Preventing lamps working loose

	
	Complies with Annex A of IEC 60079-7, or

	
	Device is threaded and provided with a quick disconnect in a Ex d enclosure and breaks all poles before contact separation; refer to:
	

	
	
	

	Holders and caps for lamps with cylindrical caps

	Tubular fluorescent lamps

	
	 Complies with dimensional requirements of data sheets Fa6 of IEC 60061
	

	Other holders

	
	 Refer to Clause 5 for details

	
	 Joint between holder and cap > 10mm
	
	 mm at moment of contact separation

	Holders for lamps with threaded caps

	Resistance to Corrosion

	
	 Threaded part of the holder is resistant to corrosion in service; material/corrosion protection:

	 
	 
	

	
	
	

	Contact Separation

	 Number of threads engaged at moment of contact separation: 
	
	 Required: > 2 threads 

	E26/E27 and E39/E40

	
	 Electrical contact established by spring-loaded contact elements:

	
	
	

	
	
	

	
	 Threaded electrical contact for E26/E27 for Group IIA

	
	 Threaded electrical contact for E39/E40 for Group IIA

	
	 Threaded electrical contact for E26/E27 for Groups IIB, IIC, make/break in flameproof enclosure:

	
	
	

	
	
	

	
	 Threaded electrical contact for E39/E40 for Groups IIB, IIC, make/break in flameproof enclosure:

	
	
	

	
	
	

	Note:The above requirements are not necessary for threaded lampholders E10 and E14
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	19.1
	Permitted non-metallic enclosures
	

	19.2
	Special construction requirements
	

	19.2.1
	Resistance to tracking and creepage distance on internal surfaces of the enclosure walls
	

	19.3
	Supplementary requirements for type tests
	

	19.3.1
	Test for flameproofness
	

	19.3.1.1
	Test procedure
	

	19.3.1.2
	Test of ability of the enclosure to withstand pressure
	

	Item:
	
	

	Permitted non-metallic enclosures

	
	Non-metallic enclosure; details:
	
	

	
	
	

	
	
	

	
	Non-metallic enclosure part(s); details:
	
	

	
	
	

	

	
	volume ( 3000 cm3
	
	volume ( 3000 cm3 and
	

	
	
	surface area of (each) non-metallic part ( 500 cm2,
	

	
	
	surface area of light-transmitting part (luminaire) ( 8000 cm2
	

	Special constructional requirements
	

	Resistance to tracking and creepage distance on internal surfaces of the enclosure walls

	
	
	Grade of insulating material
	Between (conductive parts):
	Working

voltage

U
	Distance (mm)
	grooves
	CTI
	

	
	
	Component
	
	
	
	Measured
	Required
	
	ribs
	
	

	
	
	
	
	
	
	
	
	(X)
	(X)
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Required

(i)
CTI and creepage distances on internal surfaces shall comply with IEC 60079-7 (ref. IEC 60079-7, Cl. 4.4  and  Tables 2, 3).

(ii)
Surface ribs ( 3 mm high, ( 1 mm thick, or grooves ( 3mm deep, ( 3mm wide if taken into account for reduced creepage.

(iii)
Group I;  CTI ( 400 M (ref. IEC 60112) for insulating materials subject to arc-capable electrical stresses due to rated current ( 16 A.

	Supplementary requirements for type tests
	

	Tests for flameproofness/ Test procedure
	

	
	The following tests were conducted in the order given on enclosures subjected to tests per 23.4.7 of IEC 60079-0
	

	
	
	

	
	Test of erosion by flame for enclosures or parts of enclosures of plastic materials, refer 16/16
	

	Test of ability of the enclosure to withstand pressure
	

	
	refer to TESTS OF ABILITY OF THE ENCLOSURE TO WITHSTAND PRESSURE (Pages
	
	 )

	
	refer to:
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	19.3.1.3
	Test of erosion by flame
	

	19.3.1.4
	Test for non-transmission of an internal ignition
	

	19.3.2
	Flammability
	

	Item:
	
	

	Test of erosion by flame
(to be considered where enclosure volume is >100cm3 and flameproof joints have at least 



one face of plastics material or for enclosures or parts of enclosures of plastic material)

	
	not applicable (i.e. enclosure volume ( 100 cm3 and flameproof joints do not involve plastic material or no plastic parts)
	

	
	
	

	

	
	static gap (flanged joint/plane part of spigot joint) set to  
	
	mm    Required: 0.1mm ( value ( 0.15mm

	or    
	
	gap set to maximum permitted value (( 0.15 mm); 
	
	mm
	

	
	explosive test mixture; 
	
	(
	
	in air (test ambient,
	
	(C)
	

	
	
	
	ignitions by (ignition source)
	
	

	(ignition source location,   
	
	 )

	
Required: Group I, IIA, IIB - 50 ignitions; Group IIC – 25 ignitions for each explosive mixture per 15.1.2.1
	

	Test for non-transmission of an internal ignition
	

	
	refer to TEST FOR NON-TRANSMISSION OF AN INTERNAL IGNITION (Page
	
	)
	

	Flammability
	

	 Test method/First alternative test method



	
	Component


	Test Specimen
	Test method
	Worst case results after flame application to each specimen
	

	
	
	
	
	ISO 1210
	First Alternative method
	

	
	
	Number of pieces
	Number of sets
	Cut from enclosure
	Moulded
	Cut from plates
	ISO 1210
	First alternative
	Second alternative 
	Burning ≤ 15 s
	Specimens burnt completely
	Flaiming < 10 s
	Flaiming < 50s total for 10 applications
	Specimen did not  burn up to holding clamp
	Cotton layer did not ignite
	Glowing < 30 s
	

	
	
	
	
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	(x)
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes

(i)
Test pieces cut from enclosure or moulded as individual pieces or cut from plates prepared for this test produced under the same condition as the enclosure. The conditions shall be recorded in the manufacturer's documentation.

(ii)
One of the alternative test methods shall be applied if the test per ISO 1210 results in distortion of the test piece out of the flame.
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	IEC 60079-1
	SECTION THREE ( VERIFICATIONS AND TESTS  16/16
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	19.3.2.2.2
	Second alternative test method
	

	19.3.2.2.3
	Flame erosion test for enclosures or parts of enclosures of plastic material
	

	19.4
	Test report
	

	Item:
	
	

	Second alternative test method

	
	Component
	Test Specimens
	Test Method
	Results/Classification
(ref. IEC 60695-11-10, Table 1)
	

	
	
	Number of pieces
	Number of sets
	Cut from enclosure
	Moulded
	Cut from plates
	Specimen size
	Conditioned per Cl. 4, IEC 60707
and Cl. 9.1, IEC 60695-11-10
	B – Vertical burning test per
Cl. 9.2, IEC 60695-11-10
	Individual test specimen afterflame time    (s)
	Total set afterflame time    (s)
	Individual test specimen afterflame time plus
afterglow time after 2nd application    (s)
	Afterflame and/or afterglow progressed 
up to holding clamp  (NO/YES)
	Cotton indicator pad ignited by flaming particles
or drops (NO/YES)
	Category (V-0, V-1, V-2) OR *(n/c)

*Material cannot be categorized by test method  
	

	
	
	
	
	(x)
	(x)
	(x)
	
	(x)
	(x)
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Notes

(i)
Test pieces moulded as individual pieces or plates from which the test pieces are cut shall be produced under conditions equivalent to those used to produce the actual enclosure and the conditions shall be recorded in the manufacturer's documentation.

(ii)
The second alternative test method shall be in accordance with IEC 60707 (Method FV: Flame – Vertical specimen) per the requirements and criteria for classification of IEC 60695-11-10.

(iii)
Per IEC 60695-10-11, for material that cannot be categorized *(n/c) , the horizontal burning test method can be used. 

	

	
	Flame erosion test for enclosures or parts of enclosures of plastic material carried out before tests of   ability of enclosure to withstand pressure (clause 19.3.1.2) and Test for non-transmission of an internal ignition (clause l9.3.1.4)

	
	

	
	Flame erosion test carried out after the tests of ability of the enclosure to withstand pressure

	Test report

	For complete reference of the electrical apparatus, non-metallic material used , results obtained in each 

test specified, and description of tests not made according to specified requirements (inluding reasons for deviations), refer to:
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	IEC 60079-1
	ANNEX A ( ADDITIONAL REQUIREMENTS FOR CRIMPED RIBBON ELEMENTS OF BREATHING AND DRAINING DEVICES
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	A.1
	Crimped Ribbon
	

	A.2
	Path dimensions
	

	A.3
	Annex B requirements
	

	A.4
	Type Tests
	

	Item:
	
	

	Crimped ribbon
	

	Material:
	

	
	cupro-nickel
	
	stainless steel
	
	
	
	

	
	

Note:  Aluminium, titanium, magnesium and their alloys shall not be used.
	

	Path Dimensions
	

	
	Measurable paths specified in drawings:
	

	
	
	

	Does A.2 apply?
	

	
	NO (refer to Annex B, Elements with non-measurable paths) 
	

	
	YES; details/reference specification defining upper and lower tolerance limits:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	tolerance limits are monitored in production; method:
	

	
	
	

	
	
	

	
	
	

	Type Tests    (refer to 15.4.3, Test for non-transmission of an internal ignition):
	

	
	 conducted on samples manufactured with the largest permitted gap dimensions; 
	

	
	sample details:
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	IEC 60079-1
	ANNEX B ( ADDITIONAL REQUIREMENTS FOR ELEMENTS, WITH NON-MEASURABLE PATHS, OF BREATHING AND DRAINING DEVICES

	ENCL.

	CLAUSE
	REQUIREMENTS
	

	B.1
	Sintered metal elements
	

	Item:
	
	

	Sintered metal elements
	

	Notes:
1.
Elements are classified according to their density as well as their pore size.


2.
For functional reasons, it may also be necessary to state the fluid permeability and the porosity.


3.
The appropriate specifications shall be in accordance with a recognized standard method (i.e. as indicated below) for the particular material and manufacturing method.


4.
Reference documentation shall clearly identify the metal element in accordance with specifications given below.


5.
Test sample pore size shall be not less than 85 % of the specified maximum pore size and the Mechanical strength test and Tests of flameproof enclosure with breathing and draining devices shall be applied to the same sample.

	Additional requirements for elements with non-measurable paths, of breathing and draining devices:
	

	Construction 
	

	

	
	stainless steel
	
	90/10 copper-tin bronze
	
	
	

	
	minimum thickness,
	
	mm
	

	Bubble test pore size
	

	
	maximum pore size (ISO 4003),
	
	(m
	

	Density of sintered metal element
	

	
	density (ISO 2738),
	
	g/cm3
	

	Determination of open porosity

	
	functional aspects (ISO 4022 and ISO 2738):-
	

	
	
	open porosity,
	
	%
	

	
	
	fluid permeability,
	
	(m2
	

	Identification 
	

	Specifications identified in documentation (refer to
	
	 ):
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	IEC 60079-1
	ANNEX B ( ADDITIONAL REQUIREMENTS FOR ELEMENTS, WITH NON-MEASURABLE PATHS, OF BREATHING AND DRAINING DEVICES

	ENCL.

	CLAUSE
	REQUIREMENTS
	

	B.2
	Pressed Metal Wire Elements
	

	B.3
	Metal foam elements
	

	Item:
	
	

	Pressed metal wire elements

	Construction

	Density and mass
	

	
	stainless steel wire
	
	
	
	

	
	density 
	
	g/cm3 (based on the information given below)
	

	(wire diameter  
	
	cm;   mass
	
	g;    length of wire braid,
	 
	cm
	 

	thickness of element
	
	cm;    mesh size
	
	(m
	

	ratio between mass of element and identical volume of same solid metal,   
	
	Required: 0.4 ( ratio ( 0.6

	 Bubble test pore size

	
	maximum pore size (ISO 4003),
	
	(m
	

	 Density of element determined in accordance with ISO 2738

	
	density (ISO 2738),
	
	g/cm3 
	

	Determination of open porosity and fluid permeability

	
	dimensions (incl. tolerances),
	
	

	
	original wire diameter,
	
	mm
	

	
	functional aspects (ISO 4022 and ISO 2738):-
	

	
	
	open porosity,
	
	%
	

	
	
	fluid permeability,
	
	(m2
	

	
Note:
The element shall be rigid (i.e. wire braid, compressed into a dye to form a homogeneous matrix).
	

	Identification of metal wire elements
	

	Specifications identified in documentation (refer to
	
	)

	Metal foam elements - Construction
	

	Thermal decomposition i.e. by gaseous diffusion, and compressing the material: 
	

	
	

	Contain min 15% chromium by mass
	

	
	nickel-chrome alloy  (
	
	% chromium by mass)
 Required:  at least 15% chromium
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	IEC 60079-1
	ANNEX B ( ADDITIONAL REQUIREMENTS FOR ELEMENTS, WITH NON-MEASURABLE PATHS, OF BREATHING AND DRAINING DEVICES
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	B.3
	Metal foam elements (cont’d)
	

	Item:
	
	

	Bubble test pore size

	
	equivalent pore size as determined by (ISO 4003),
	
	(m
	

	minimum thickness,
	
	mm
	

	Density

	
	Density (ISO 2738),
	
	g/cm3
	

	Open porosity and/or fluid permeability

	
	functional aspects (ISO 4022 and ISO 2738):-
	
	open porosity,
	
	%
	

	
	
	fluid permeability,
	
	(m2
	

	Note

The element shall be produced by coating a reticulated polyurethane foam with nickel, removing the polyurethane by thermal decomposition and converting the nickel into a nickel-chrome alloy (e.g. by gaseous diffusion) and compressing the material as necessary.

	Identification of metal foam elements

	Specifications identified in documentation (refer to
	
	 ):
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	IEC 60079-1
	ANNEX C ( ADDITIONAL REQUIREMENTS FOR FLAMEPROOF CABLE ENTRIES 
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	C.1
	Compliance with IEC 60079-0
	

	C.2
	Constructional requirements
	

	C2.1
	Sealing methods
	

	C2.1.1
	Cable entries with elastomeric sealing rings
	

	C2.1.2
	Cable entries sealed with setting compound
	

	C2.2
	Threaded cable entries
	

	Item:
	
	

	Compliance with IEC 60079-0

	
	Refer to IEC 60079-0 for additional details
	

	Constructional requirements
	

	Minimum uncompressed axial height
	

	 Cable entry can accept any sealing ring with the same outside diameter but with different internal dimensions,
	

	
	minimum uncompressed axial height of ring:
	

	
	 Circular cables diameter 
	
	 < 20 mm,
	20 mm  minimum uncompressed axial height for ring
	
	

	
	 Non circular cable of perimeter
	
	 < 60 mm,
	
	
	

	
	 Circular cables diameter 
	
	 >20 mm
	25 mm minimum uncompressed axial height for ring
	
	

	
	 Non circular cable perimeter
	
	 >60 mm
	
	
	

	Cable entries with elastomeric sealing rings
	

	
	Elastomeric sealing ring 
	
	 Axial height 
	
	 > 5 mm uncompressed
	

	

	The cable is to be  marked with an X
	
	
	

	
	Flameproof enclosures for group I and IIC, with Volume > 2000 cm3  
	

	 Axial height refer to C2.1.1.1
	Actual Height
	
	 mm
	

	Cable entries sealed with setting compound
	

	Minimum length of the compound 20 mm, Actual   
	
	mm
	

	Manufacturer shall specify:
	
	

	
	Maximum diameter over cores of the cable
	
	cm2

	
	Maximum number of cores that can pass through compound
	
	

	Installation instructions drawing no. 
	
	 Rev. level
	
	

	Threaded cable entries

	
	 Refer to Cl. 5.3 for flameproof joints

	Cylindrical threads minimum length 8 mm, actual
	
	 mm, at least 6 full threads; actual 
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	IEC 60079-1
	ANNEX C ( ADDITIONAL REQUIREMENTS FOR FLAMEPROOF CABLE ENTRIES 
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	C3
	Type Tests
	

	C3.1
	Sealing Test
	

	C3.2
	Test of mechanical strength 
	

	Item:
	
	

	Cable entries with sealing ring

	Sealing Test

	
	Ring Type
	Leakage
	Test pressure
	Torque applied

(Nm)
	

	
	
	
	(bar)
	Duration (min)
	
	

	
	
	NO
	YES
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Note: 20 bar for Group I and 30 bar for Group II. Duration of time 2 min.

	Cable entries sealed with setting compound

	
	Prior to the hydraulic test, the cable entires were tested as described in Cl. 23.4.7.3 and 23.4.7.4 of IEC 60079-0

	
	

	
	Ring Type 
	Ring Size
	Leakage
	Test pressure
	

	
	
	
	
	(bar)
	Duration (min)
	

	
	
	
	NO
	YES
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
Note: 20 bar for Group I and 30 bar for Group II. Duration of time 2 min.

	Cable entries with a screwed compression element

	
	Cable Type


	Cable diameter/ perimeter 

(mm)
	Deformation 
	Torque test
	

	
	
	
	
	Nm
	

	
	
	
	NO
	YES
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	IEC 60079-1
	ANNEX C ( ADDITIONAL REQUIREMENTS FOR FLAMEPROOF CABLE ENTRIES
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	C3.2
	Test of mechanical strength (cont’d)
	

	Item:
	
	

	Cable entries with a compression element fixed by screws

	
	Compression element screw size
	Deformation
	Torque Test
	

	
	
	
	Nm
	Minimum values:

M6: 10 Nm                 M12: 60 Nm

M8: 20 Nm                 M14: 100 Nm

M10: 40 Nm               M16: 150 Nm



	
	
	NO
	YES
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Cable entries sealed with setting compound

	
	Cable entry size
	Deformation
	Torque Test
	

	
	
	NO
	YES
	Nm
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Acceptance criteria

	
	No permanent damage found for C3.2.1 to C3.2.3
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	COMMENTS
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