	IECEx TEST REPORT


Section 1

To be completed by ExCB

	Reference No:
	
	
	IEC 61241-1-1

	

	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 the issuing body
	Standard: 

IEC 61241-1-1 : 1993

Electrical apparatus for use in the presence of combustible dust

	Instructions for use

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.

	
	Amendments:

None
	

	
	
	

	
	
	

	
	
	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.  DIP A21     TA        )
	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 61241-1-1

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	

	1.1
	Scope
	
	
	
	
	

	1.2
	Normative References
	
	
	
	
	

	2
	Definitions 
	
	
	
	
	

	3.1
	Construction (all electrical

apparatus; application of and

deviations from IEC79-0)
	
	
	
	
	

	3.2
	Supplementary (for electrical apparatus to Practice B for use in zone 21) 
	
	
	
	
	

	3.2.1
	Joints
	
	
	
	
	

	3.2.2
	Operating rods, spindles or shafts
	
	
	
	
	

	3.2.3
	Clearance of bolts
	
	
	
	
	

	3.3
	Supplementary requirements for certain electrical apparatus.
	
	
	
	
	

	4.1
	General tests (application of and deviations from IEC 79-0)
	
	
	
	
	

	4.2
	Dust-tightness test 
	
	
	
	
	

	4.2.1
	Dust-tight apparatus to

Practice A
	
	
	
	
	

	4.2.2
	Dust-protected apparatus to Practice A
	
	
	
	
	

	4.2.3.1
	Heat cycling test (Practice B; dust-tight apparatus)
	
	
	
	
	

	4.2.3.2
	Acceptance criteria (Practice B; dust-tight apparatus)
	
	
	
	
	

	4.2.3.3
	Verification of joints (Practice B; dust-tight apparatus)
	
	
	
	
	

	4.2.4.1
	Heat cycling test (Practice B; dust-protected apparatus)
	
	
	
	
	

	4.2.4.2
	Acceptance criteria (Practice B; dust-protected apparatus)
	
	
	
	
	

	4.3.1
	Temperature measurement
	
	
	
	
	

	4.3.2
	Temperature control
	
	
	
	
	

	4.3.3
	Ambient temperature range
	
	
	
	
	

	4.3.4.1
	Dust free test (Practice A)
	
	
	
	
	

	4.3.4.2
	Maximum surface temperature of the enclosure (Practice A)
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	Reference No:
	
	
	IEC 61241-1-1

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	

	4.3.5.1
	Dust-blanket test (Practice B)
	
	
	
	
	

	4.3.5.2
	Maximum surface temperature of the enclosure (Practice B)
	
	
	
	
	

	5.1
	Marking (General)
	
	
	
	
	

	5.2.1
	Marking of all electrical apparatus
	
	
	
	
	

	5.2.1.1
	Supplementary marking

(Practice A for zone 21)
	
	
	
	
	

	5.2.2
	Supplementary marking

(Practice A for zone 22)
	
	
	
	
	

	5.2.3.1
	Supplementary marking

(Practice B for zone 21)
	
	
	
	
	

	5.2.3.2
	Supplementary marking

(Practice B for zone 22)
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	Section 2

EVALUATION RECORD

To be completed by ExTL

IEC 61241-1-1:1993 

Electrical apparatus for use in the presence of combustible dust



	Report


	

	Reference No.
	

	Tested by ( + signature)


Approved by (+ signature)
 

Date of issue


Content



	


	This report is based on a standard format prepared by CSA International



	
	

	Client
	

	Name


Address



	

	Evaluation Record Form No. ExTR6124111/Version 1a/DS


Copyright reserved to the bodies participating in the IECEx Scheme

	
	

	Testing laboratory


	

	Name


Address


Testing location



	

	Test item

Standard IEC 61241-1-1


Description.


Trademark.


Model and/or type reference


Manufacturer
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	Test Item (continued)

Rating(s)



Type of transformers (where relevant)


Application


Protection index


Other characteristics


Rated ambient temperature ta (OC)


	stationary / portable / hand-held

IP

	
	

	Other information




Sheet 5 of 45

	General remarks

This evaluation record is not valid unless appended to an IECEx 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 61241-1-1
	SECTION 1 : SPECIFICATION FOR APPARATUS  1/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	1
	General
	
	
	

	Apparatus:
	

	
	

	
	

	
	

	
	
	

	Scope

	The electrical apparatus defined above is feasible for coverage for use in areas where combustible dust may be present in quantities which could lead to a fire or explosion hazard.
	

	
	YES 
	

	
	NO
	

	
	Notes:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Form sheets included for apparatus covered in this report:

	
	Attachment A – apparatus for use in zone 21
	

	
	Attachment B – apparatus for use in zone 22
	

	Overview:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Normative references
	

	The electrical apparatus has been assessed to the most recent editions of the standards which are referenced and posted as provisions of this part of IEC 60079:
	

	
	YES
	

	
	NO
	

	
	Notes:
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	IEC 61241-1-1
	SECTION 1 : SPECIFICATION FOR APPARATUS  2/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	2
	Definitions
	
	
	

	3.1
	Requirements for all electrical apparatus
	
	
	

	3.2
	Supplementary requirements to practice B, zone 21
	
	
	

	3.3
	Supplementary requirements 
	
	
	

	Item:
	
	

	Definitions

	
	All definitions covered in Clause 2 apply, as noted for the specific requirements herein

	Requirements for all electrical apparatus

	Application of and deviations from IEC 60079-0:

	
	apparatus for use in zone 21 – ref. Attachment A
	
	apparatus for use in zone 22 – ref. Attachment B

	

	Supplementary requirements for electrical apparatus to practice B for use in zone 21

	Joints:

	
	plain joint;
	
	

	

	
	minimum contact width of the plain joint
	5 mm
	22 mm
	
	

	
	maximum allowable clearance
	0.05 mm
	0.22 mm
	
	

	

	
	spigotted joint;
	
	

	

	
	having axial and radial paths neither of which < 1.2mm
	L (mm)
	W (mm)
	

	
	minimum contact width of axial (L) + radial (W)
	5 mm
	22mm
	
	
	

	
	maximum diametrical and radial section clearances
	0.05 mm
	0.22 mm
	
	
	

	

	
	gasketed joint;
	
	

	

	
	maximum opening dimension
	305 mm
	915 mm
	> 915 mm
	
	

	
	minimum required effective width of gasketed  joint
	3 mm
	4.8 mm
	9.5 mm
	
	

	

	Operating rods, spindles and shafts:

	
	running contact seal(s)   (
	
	not depended upon to ensure dust-tightness)

	

	
	power shaft(s)
	
	operating rod(s)
	
	spindle(s)

	

	
	minimum length of path for power spindles
	12.5 mm
	38.5 mm
	
	

	
	maximum allowable diametrical clearance
	0.26 mm
	0.57 mm
	
	

	

	
	minimum length of path for operating rods, 

spindles or shafts
	12.5 mm
	25.5 mm
	
	

	
	maximum allowable diametrical clearance
	0.13 mm
	0.21 mm
	
	

	Clearance of bolts:

	
	maximum diametrical clearance, 
	
	mm       Clearance  0.26 mm   Path length  12.5 mm

	

	Supplementary requirements for certain electrical apparatus

	Application of and deviations from IEC 60079-0:

	
	apparatus for use in zone 21 – ref. Attachment A
	
	apparatus for use in zone 22 – ref. Attachment B
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	IEC 61241-1-1
	VERIFICATION AND TESTS

1/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.1
	General tests
	
	
	

	4.2
	Dust-tightness test
	
	
	

	Item:
	
	

	General tests

	Application of and deviations from IEC 60079-0:

	
	apparatus for use in zone 21 – ref. Attachment A
	
	apparatus for use in zone 22 – ref. Attachment B

	Dust-tightness tests

	
	Dust-tight apparatus to Practice A
	(requirements of IEC 60529 for IP6X)
	

	
	Dust-protected apparatus to Practice A
	(requirements of IEC 60529 and IEC 60034-5 for IP5X)
	

	
	first numeral (
	
	 ), IEC 60529, Cl
	
	;
	
	

	applied to:
	
	

	details of tests:-
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Dust-tight apparatus to Practice B:
	

	
	heat cycling test;
	
	operated at rated load until maximum temperature reached, then allowed to cool to room temperature for at least six cycles and a minimum time of 30 h
	

	
	
	
	
	

	applied to:
	
	

	details of tests:-
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	no visible dust entered the enclosure
	

	
	
	

	
	joints comply with clause 3.2

	
	
	

	
	Dust-protected apparatus to Practice B:

	
	heat cycling test;
	
	operated at rated load until maximum temperature reached then allowed to cool to room temperature for at least two cycles and a minimum time of 10 h
	

	
	
	
	
	

	applied to:
	
	

	details of tests:-
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	no visible dust entered the enclosure
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	IEC 61241-1-1
	VERIFICATION AND TESTS

2/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.3
	Thermal tests
	
	
	

	Item:
	
	

	Thermal tests
	

	
	Temperature measurement:

	applied to:
	
	

	

	apparatus input ratings:
	
	 V  (
	
	 Hz /
	
	d.c.),
	
	 A,
	
	 W/
	
	 VA

	conditions of loading:
	
	

	
	
	

	
	
	

	
	Note:  The most unfavourable voltage within 90% and 110% of the nominal input voltage shall be applied.

	
	apparatus mounted in normal service position  (
	
	 )

	
	apparatus tested in different normally used positions; highest temperature (see data below) with (position): 
	

	
	
	

	
	Note:  The position resulting in the highest temperature shall be marked on the apparatus
	

	
	continued until rate of rise of temperature  2 K/h
	

	Temperature data:
	

	
	Location
	Temperature
	

	
	component/surface/part
	Method
	(C
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	ambient   
	
	
	

	

	Maximum temperature ( 
	
	(C), corrected for:- 
	
	40 (C Ambient  to
	
	 (C or

	*  
	
	 (C Ambient  to
	
	 (C

	
	 *(maximum ambient temperature specified for the apparatus)
	

	Temperature control:
	

	
	temperature protection not defeated during the thermal tests
	

	Ambient temperature range:
	

	
	-20 to +40 (C    or     (
	
	
	
	(C ;
	
	marked accordingly)
	

	Apparatus Practice A:
	

	
	thermal test performed without dust layers on the enclosure
	

	
	maximum surface temperature if the enclosure TA is the temperature measured during the thermal test,
	

	
	corrected to 40 (C Ambient;    TA
	
	(C
	

	Apparatus Practice B:
	

	
	thermal test performed with maximum covering of dust layer on the enclosure
	

	
	maximum surface temperature if the enclosure TB is the temperature measured during the thermal test,
	

	
	corrected to 40 (C Ambient;    TB
	
	(C
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	IEC 61241-1-1
	MARKING



1/1
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	5.1
	General
	
	
	

	5.2
	Markings
	
	
	

	Item:
	
	

	General

	
	Marking visible, legible, durable and on the main part of the equipment
	

	
	
	

	Markings

	Marking on all apparatus shall include:
	

	
	Manufacturer's name
	
	Registered trademark
	
	
	
	

	Product identification:

	
	Manufacturer's type identification
	
	Serial number
	

	Other: (e.g. as normally required by the standards of construction of the electrical apparatus)

	
	
	

	
	
	

	
	
	

	
	
	

	Supplementary marking of apparatus to practice A

	
	For use in zone 21
	

	The symbol DIP
	
	DIP
	
	Name, mark of certifying authority & reference

	The letter signs :
	
	DIP 
	
	A
	
	21
	

	
	Maximum surface temperature TA or temperature class
	
	
	

	

	
	For use in zone 22
	

	The letter signs :
	
	DIP 
	
	A
	
	22
	

	
	Maximum surface temperature TA or temperature class
	
	
	

	

	Supplementary marking of apparatus to practice B

	
	For use in zone 21
	

	The symbol DIP
	
	DIP
	
	Name, mark of certifying authority & reference

	The letter signs :
	
	DIP 
	
	B
	
	21
	

	
	Maximum surface temperature TB or temperature class
	
	
	

	

	
	For use in zone 22
	

	The letter signs :
	
	DIP 
	
	B
	
	22
	

	
	Maximum surface temperature TB or temperature class
	
	
	

	Method of marking
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	IEC 61241-1-1
	COMMENTS
	

	Clause
	
	Page
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ATTACHMENT A
Apparatus for use in zone 21


	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
1/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	5
	General
	
	
	

	6
	Enclosures of plastics material
	
	
	

	Item:
	
	

	General

	
	The electrical apparatus is suitable for industrial use as indicated and confirmed by the manufacturer:
	

	
	 - by declaring compliance with appropriate national or internationally recognized standards (affidavit attached)

	
	 - (other method)
	

	
	
	

	Delayed opening of enclosures:

	
	Internal capacitance
	T Class
	Max. Internal Temperature
	Components considered
	

	
	Required limiting value of  residual energy (mJ)
	Time to discharge to limiting value 
	
	Component temperature ((C)
	Time to cool  to value < T Class
	
	

	
	0.2
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Time required to open the apparatus,  
	
	

	
	A label stating the required delay time is provided ; refer to
	
	

	Drainage:
	

	
	device(s) fitted; (details)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Refer to form for specific type of protection
	

	Enclosures of plastics material
	

	Manufacturer's type and generic name of material: 
	
	

	Composition of material:
	
	

	Minimum thickness (mm)
	
	
	

	
	Refer to SECTION FOUR ( VERIFICATIONS AND TESTS, Thermal stability of plastics enclosures
	

	Holes for fasteners of covers removable in service:  
	

	
	tapped metal inserts; details of method establishing permanency of fixing inserts in plastics material:
	

	
	
	

	
	
	

	
	
	

	
	tapped holes for metal fasteners; details of compatible thread size/form/depth of tapping, fastener type/length:

	
	
	

	
	
	

	
	
	

	
	tapped holes for plastics fasteners; details of compatible thread size/form/depth of tapping, fastener 

	
	type/length:
	

	
	
	

	continued on 2/7     
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
2/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	6
	Enclosures of plastics material (continued)
	
	
	

	8
	Fasteners
	
	
	

	Item:
	
	

	Enclosures of plastics material (continued)

	Electrostatic discharge:

	
	Group
	Surface area not subject to test (cm2)
	Actual surface   area (cm2)   
	Insulation    resistanceb (()  
	Enclosure surface or part considered
	

	
	I
	( 100
	
	
	
	

	
	IIA, IIB
	( 100
	
	
	
	

	
	
	( 400a
	
	
	
	

	
	IIC
	( 20
	
	
	
	

	
	
	( 100a
	
	
	
	

	aWhere the plastics material is surrounded by conductive earthed frames    bA warning label is required where insulation resistance exceeds 1 G(

	
	Refer to SECTION FOUR ( VERIFICATIONS AND TESTS, Insulation resistance test of plastic parts

	
	Refer to 
	
	

	Fasteners    (used on
	
	 )

	
	Refer to form(s) for specific type(s) of protection   (
	
	 )

	Fastenings necessary to achieve a standard type of protection or to prevent access to uninsulated live parts:

	
	removable only by use of a tool; (details)
	

	
	
	

	
	
	

	
	
	

	
	
	

	Fastening screws:
	

	
	applied to light alloy enclosure
	

	
	applied to enclosure of; (material)
	
	

	
	screws of light alloy; (composition)
	
	

	
	screws of other material (
	
	 )

	
	screw head type:
	
	

	
	compatible with enclosure material
	

	Threaded holes for fasteners of covers removable in service:
	

	
	thread-form is compatible with enclosure material; details of size, form and depth of tapping:
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	ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
3/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	9
	Interlocking devices maintaining a type of  protection
	
	
	

	10
	Bushings and terminal studs
	
	
	

	11
	Cementing and sealing materials
	
	
	

	Item:
	
	

	Interlocking devices maintaining a type of protection  (
	
	 )

	Details:
	

	
	

	
	

	
	
	

	
	interlocking device cannot be defeated by the use of normally available tools
	

	Bushings and terminal studs   (
	
	 )

	Means to prevent turning:
	
	

	
	
	

	
	
	

	
	Refer to SECTION FOUR ( VERIFICATIONS AND TYPE TESTS, Torque tests for bushings and terminal studs

	Cementing and sealing materials                      (Note: Not including gaskets.)

	Purpose:
	
	

	Applied to:
	
	

	Material:
	
	

	Properties:
	
	

	
	
	

	Resistant to water, oil, solvents and similar external influences:
	

	
	YES
	

	
	NO; (details of additional protection)
	

	
	
	

	
	
	

	Thermal stability evaluation:
	

	
	Temperatures to which the material will be subjected, based on apparatus rating:-
	lowest,
	
	(C

	
	
	highest,
	
	(C

	
	Verification of material stability; (method):
	Results
	

	
	at lowest temperature:
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	at greater of  20 K above highest temperature or 120 (C  (
	
	(C ):
	Results
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
4/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	12
	Connections
	
	
	

	13
	Connection facilities for earthing or equipotential bonding conductors
	
	
	

	Item:
	
	

	Connections    (
	
	 )

	
	

	
	Connecting means
	Insulating material
	Characteristics ensuring that contact       pressure is not affected by dimensional   changes of insulating material in service
	

	
	Identification
	Type of terminal
	Composition
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Connection facilities for earthing or equipotential bonding conductors

	Provision for connection of earthing or equipotential bonding conductor:
	

	
	not required; reason:-
	
	apparatus, portable while energized, having appropriate conductor in supply cable

	
	
	earthing is not necessary; (details)
	

	
	
	

	
	
	

	
	inside terminal compartment; (location, *capacity and conductor size)
	

	
	
	

	
	
	

	
	*Required conductor capacity ( 4 mm2
	

	
	outside metallic enclosure; (location, capacity and conductor size)
	

	
	
	

	
	
	

	
	
	

	
	protected against corrosion; (details)
	

	
	
	

	
	
	

	
	
	

	
	means to prevent loosening/twisting of conductors; (details)
	

	
	
	

	
	
	

	
	
	

	
	means to ensure that contact pressure is maintained; (details)
	

	
	
	

	
	
	

	
	

	Light alloy parts are used:
	
	NO
	
	YES; (corrosion protection)
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
5/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	14
	Connection facilities and terminal compartments
	
	
	

	15
	Cable and conduit entries
	
	
	

	Item:
	
	

	Connection facilities and terminal compartments
	

	
	not required (permanently connected cable)
	

	

	
	Terminal compartment for:
	Dimensions of terminal compartment 
	Dimensions of access opening
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	design ensures that conductors can be readily connected
	

	
	design ensures that clearances and creepage distances are not compromised by proper connection of conductors

	Cable and conduit entries

	Cable entries 
	

	Range of cable sizes per manufacturer's specification:
	
	

	Method of mounting:
	
	

	Sealing method:
	

	
	asbestos
	
	hard setting resin
	
	elastomeric sealing ring
	

	
	asbestos rope packing
	
	hard setting compound
	
	metallic sealing ring (for metal sheathed cable)
	

	
	details:
	

	
	
	

	Features of construction:
	

	
	cable passes through enclosure wall without damage; (details)
	

	
	
	

	
	
	

	
	
	

	
	for flexible cables, there are no sharp edges for cable movement 90(in any direction with respect to entry axis 

	
	
	entry point *rounded; (details)
	

	
	
	

	
	
	

	
	*Required radius of curvature ( ¼  of the largest size of cable allowed
	

	
	
	other method;
	

	
	
	

	
	
	

	
	clamping to prevent strain on cable connections; (details)
	

	
	
	

	
	
	

	continued on 6/7    
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
6/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	15
	Cable and conduit entries (continued)
	
	
	

	Item:
	
	

	Cable and conduit entries (continued)

	
	clamping complies with SECTION FOUR ( VERIFICATIONS AND TESTS:
	

	
	
	Tests of clamping of non-armoured cables in cable entries
	

	
	
	Tests of clamping of armoured cables in cable entries
	

	
	
	compliance verified by test
	

	
	
	other verification;
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	bonding of armour, sheath or screen; (details)
	

	
	
	

	
	
	

	
	
	

	Entries for conduit 

	Entry method:
	

	
	threaded hole; (size)
	
	
	
	5 full straight threads
	
	3 full tapered threads

	
	plain hole; (locking means)
	
	

	
	in enclosure wall(s) or
	

	
	in adaptor plate in/on enclosure; (details)
	

	
	
	

	
	
	or

	
	
	

	
	into a stopping box:-
	
	integral with wall of enclosure
	

	
	
	attached to wall of enclosure; (details)
	

	
	
	

	
	
	

	
	
	

	Blanking of unused entries
	

	
	blanking element provided; (details)
	

	
	
	

	
	
	

	
	
	

	
	Satisfy degree of protection
	
	

	
	means ensuring that blanking element is removable only with the aid of a tool; (details)
	

	
	
	

	
	
	

	
	
	

	continued on 7/7    
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION TWO ( ALL APPARATUS
7/7
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	15
	Cable and conduit entries (continued)
	
	
	

	Item:
	
	

	Cable and conduit entries (continued)

	Elevated temperature at entries 
	

	Temperature under rated conditions (based on
	
	):
	

	
	> 70 (C at entry point
	
	> 80 (C at branching point of conductors
	

	User information:

	
	label affixed as a guide to selection of cable or wire which may contact parts at elevated temperature; (details):

	
	
	

	
	
	

	
	
	

	Compatibility with type of protection
	

	
	entries do not alter the specific characteristics of the type of protection of the apparatus
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ATTACHMENT A
Apparatus for use in zone 21

	IEC 60079-0
	SECTION THREE ( CERTAIN APPARATUS   1/4
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	16
	Rotating electrical machines
	
	
	

	Item:
	
	

	Rotating electrical machines

	Ventilation openings for external fans:

	
	IP10 on air outlet side (
	
	objects > 12 mm cannot be carried onto moving parts (Group I); design details:

	
	
	

	
	
	

	
	
	 )

	
	
	

	
	IP20 on air inlet side
	

	
	ingress protection verified according to IEC 60034-5; (method)
	

	
	
	

	
	
	

	
	
	

	
	for vertical machines, means to prevent foreign bodies from falling vertically into ventilation openings:
	

	
	
	

	
	
	

	Construction and mounting of ventilating systems (e.g. fans, fanhoods, screens):
	

	
	means preventing distortion and displacement of parts to avoid impact or friction with rotating parts; details:

	
	
	

	
	
	

	
	
	

	
	refer to SECTION FOUR ( VERIFICATIONS AND TESTS, Test for resistance to impact
	

	
	refer to
	
	

	Clearances (external fan and hood, screen and fasteners):

	
	Fan max. diameter (mm)
	Clearance (mm)   
	Between fan and (part):
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Clearances are required to be ( 1(100  maximum fan diameter and ( 1mm (clearances need not exceed 5mm)

	
	allowable minimum clearance of 1mm for machined parts (
	
	 )

	
	clearances measured at rest and under the most unfavourable conditions of movement, prior to mechanical testing

	Fan material:
	

	
	plastics; (composition)
	
	electrical resistance,
	
	
	
	(

	
	refer to SECTION FOUR ( VERIFICATIONS AND TESTS, Insulation resistance test of plastic parts
	

	Required: resistance ( 1 G( (
	
	exception; Group II machine having  peripheral fan speed < 50 m/s (
	
	m/s))

	
	light alloy; (composition)
	
	

	Contain ( 6 % magnesium
	Note:  Some countries do not permit the use of some light alloys in mines susceptible to fire-damp.
	

	
	(other)
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	17
	Switchgear
	
	
	

	Item:
	
	

	Switchgear

	Ratings:

	
	
	V
	
	a.c.
	
	A  /
	
	V
	
	d.c.
	
	A

	Oil immersed:
	

	
	NO
	
	YES; apparatus is for a.c. rating only    (oil immersion is not permitted for direct current)

	
	
	apparatus is for Group I:-
	
	for use above 1100 V with
	

	 
	
	each pole segregated and

	
	
	oil content ( 5 litres per pole
	

	Disconnectors:


	

	
	disconnects all poles
	
	contact position visible, (or
	
	reliably indicated; e.g. "ON/OFF"); details:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	cover/door interlock   (
	
	design allows opening only when supply is disconnected ); details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Access covers of remotely operated apparatus:

	
	interlocked with a disconnector (details;
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	) or

	

	
	parts remaining energized on opening covers have type of protection "
	
	"   (or
	
	IP20 for type "e")  or

	
	label affixed saying "DO NOT OPEN WHEN ENERGIZED"; (method)
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	18
	Fuses
	
	
	

	19
	Plugs and sockets
	
	
	

	Item:
	
	

	Fuses   (
	
	)

	Enclosure containing fuse(s):

	
	interlocked so that:-
	
	fuse links can be inserted/removed only with the voltage off and
	

	
	
	the fuse cannot be energized until the enclosure is correctly closed
	

	
	details of interlock feature:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	alternatively, a label is affixed saying "DO NOT OPEN WHEN ENERGIZED"; method:
	

	
	
	

	
	
	

	
	
	

	Plugs and sockets    (
	
	)

	Interlocked:

	
	mechanically or
	
	electrically;   so that:-
	
	they cannot be separated with contacts energized 

	and   
	
	they cannot be energized when separated 

	
	details;
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Not interlocked:
	

	
	fixed together by special fasteners (refer to SECTION TWO ( ALL APPARATUS    3/7, Fasteners) and  
	

	
	bearing a label "DO NOT OPEN WHEN ENERGIZED"; (method)
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	20 
	Luminaires
	
	
	

	21
	Hand lamps and cap lamps
	
	
	

	Item:
	
	

	Luminaires

	
	Type of lamp and ratings:
	

	
	
	

	
	Note:  Lamps containing free metallic sodium (e.g. low pressure sodium lamps) are not permissible.
	

	
	Light transmitting cover of
	
	,
	
	mm thick

	
	Optional protective guard; (details)
	

	
	
	

	
	
	

	Supply interlocking feature:
	

	
	YES; (details)
	

	
	
	

	
	
	

	

	
	NO        (alternatively,
	
	a label is affixed reading "DO NOT OPEN WHEN ENERGIZED"); method:
	

	
	
	

	
	
	

	Hand lamps and cap lamps
	

	Battery:  type
	
	; electrolyte
	
	

	Materials of construction:

	
	Part
	Composition
	Verification of resistance to electrolyte
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Measures to prevent leakage of electrolyte, considering all positions of the apparatus:

	
	
	

	
	
	

	
	
	

	Connecting cable for separately enclosed light source and supply source:
	

	
	cable and cable entries withstand a tensile load (pull) of 150 N;
	

	
	
	refer to VERIFICATIONS AND TESTS, Clamping
	

	
	
	refer to
	
	

	
	cable sheath material is oil resistant and flame retardant; (details)
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	22.2
	Verification of documents
	
	
	

	22.3
	Compliance of prototype or sample with documents
	
	
	

	22.4.1, 22.4.2
	Type tests, General
	
	
	

	22.4.3.1
	Test for resistance to impact
	
	
	

	Item:
	
	

	Verification of documents
	

	
	The manufacturer's documents that were considered in the evaluation are listed in this report.

	
	The manufacturer's documents specifying the design and the safety aspects of the electrical apparatus address the requirements of IEC 60079-0 and those parts of IEC Publication 60079 specific to the type of protection

	
	

	Compliance of prototype or sample with documents

	
	A prototype or sample of the electrical apparatus was found to comply with the listed definitive documents.

	Type tests, General
	

	
	The prototype/sample was tested in accordance with the requirements of IEC 60079-0 and those parts of

IEC Publication 60079 specific to the type of  protection concerned.
	

	
	
	

	
	Note: Tests shall be made in the laboratory of the national or other appropriate authority or elsewhere under the supervision of that authority. 

	
	Accessories per the manufacturer's descriptive literature for the apparatus were included for each test; details:

	
	
	

	
	Note:  The manufacturers of standardized accessories need not be identified if their design is completely defined.
	

	Test for resistance to impact 
	 

	Applied to:
	
	

	
	Refer to form(s) for specific type(s) of protection   (
	
	 )

	Light transmitting part with guard (tested without guard);
	
	:

	
	

	
	normal risk of mechanical damage; impact energy E:-
	
	2 joules (Group II)
	

	
	low risk of mechanical damage; impact energy E:-
	
	1 joule (Group II)
	

	Light transmitting part without guard;
	
	:

	
	

	
	normal risk of mechanical damage; impact energy E:-
	
	4 joules (Group II)
	

	
	low risk of mechanical damage; impact energy E:-
	
	2 joules (Group II)
	

	

	For a light transmitting part,
	
	one sample was tested
	
	 three samples were tested, once each (glass parts)

	Enclosure or part of enclosure;
	
	:

	
	

	
	normal risk of mechanical damage; impact energy E:-
	
	7 joules (Group II)
	

	
	low risk of mechanical damage; impact energy E:-
	
	4 joules (Group II)
	

	
	Note: Where low risk of mechanical damage is assessed, the apparatus shall be marked "X" 

	Impact applied in direction
	
	normal to flat surface 
	
	normal to tangent at point of impact
	

	Note:  An example of the standard free fall test fixture for fixed apparatus is shown in Appendix A.

	Temperature of sample:  
	
	25 ( 10 (C (metal)

	(plastics)  
	
	 (C
	
	service temperature (
	
	 (C) + 10 K with a minimum of 50 (C and

	(plastics)  
	
	 (C
	
	(25 ( 3 (C (except (5 ( 3 (C if for use inside buildings) on a second sample

	
	Note:  Electrical apparatus restricted to use inside buildings shall be marked accordingly.

	Results:
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	22.4.3.2
	Drop tests
	
	
	

	22.4.5
	Torque tests for bushings and terminal studs
	
	
	

	22.4.6.2
	Thermal stability of plastics enclosures
	
	
	

	Item:
	
	

	Drop tests  
 (portable apparatus)
	

	Applied to:
	
	

	
	refer to form(s) for specific type(s) of protection    (
	
	 )

	
	Sample positioning for drop:
	
	

	

	
	Temperature of sample:-
	
	25 ( 10 (C (non-plastics enclosed apparatus) 
	

	
	
	
	(25 ( 3 (C (apparatus having enclosure or parts of enclosure of plastics material)

	
	sample, ready for use, dropped four times from a height of 1 m on a horizontal concrete surface
	

	Results:
	
	

	Torque tests for bushings and terminal studs

(used for connection purposes)
	

	Applied to:
	
	

	
	

	Torque (for stem size):
	
	2.0 Nm (M4)
	
	3.2 Nm (M5)
	
	5 Nm (M6)
	

	
	
	10 Nm (M8)
	
	16 Nm (M10)
	
	25 Nm (M12)
	

	
	
	50 Nm (M16)
	
	85 Nm (M20)
	
	130 Nm (M24)
	

	Method of applying torque:
	

	
	to terminal stud;
	

	
	
	

	
	
	

	
	to bushing;
	

	
	
	

	Results:
	
	

	
	
	

	Thermal stability of plastics enclosures
	

	Applied to:
	
	

	
	four weeks storage at:-
	
	( 90% relative humidity and
	

	
	
	20 K above maximum service temperature (80 (C minimum),
	
	(C
	

	
	24 h storage at (30 ( 3 (C
	

	
	

	
	conditioning did not invalidate the type(s) of protection of the apparatus, as determined by:
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	22.4.6.3
	Thermal shock test
	
	
	

	22.4.7
	Insulation resistance test of plastic parts
	
	
	

	Item:
	
	

	Thermal shock test             (glass parts of luminaires and windows of apparatus)

	Applied to:
	
	

	
	subjected to a jet of water ( 1mm dia. at 10 ( 5 (C with glass part at max. service temperature (
	
	(C)

	Breakage of glass part(s):
	
	NO
	

	
	
	YES (details):
	

	
	
	

	
	
	

	
	
	

	Insulation resistance test of plastic parts
	

	Applied to:
	
	

	Preparation of test specimen: 

	
	using intact surface of
	
	part itself or
	
	test piece at least 149 mm by 59.5 mm; 
	

	
	two parallel electrodes painted per FIG. 2, using conducting paint (
	
	)

	Note:  Conducting paint solvent must not affect the insulation resistance.
	

	Part cleaned with (in turn):
	
	distilled water
	
	*isopropyl alcohol
	
	distilled water

	
	
	*alternatively,
	
	

	*Note:  Alternative solvent must be miscible with water and must not affect specimen material.
	

	
	Part conditioned for 24 h in a clean atmosphere at:-
	
	23 ( 2 (C 
	

	
	
	relative humidity between 48% and 52%
	

	Note:  Following cleaning the part must be subjected to conditioning without being touched by hand. 
	

	Test: 
	

	
	500 V ( 10 V d.c. applied between electrodes for 1 min.
	Note:  Applied voltage shall be sufficiently steady for the charging current due to voltage fluctuation to be negligible compared with current flowing through the test piece.
	

	
	
	

	

	Insulation resistance = 
	d.c. voltage applied between  electrodes  
	=
	
	=
	
	(
	

	
	total current flowing between electrodes
	
	
	
	
	
	

	Note:  The voltage and current are determined when the voltage has been applied for 1 min.
	

	Method of measurement: 

(see Appendix B for possible methods)
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	22.4.9
	Tests of clamping of non-armoured cables in cable entries
	
	
	

	Item:
	
	

	Tests of clamping of non-armoured cables in cable entries

	Applied to:
	
	

	Allowable cable sizes/size ranges:
	1)
	
	  4)
	
	

	
	2)
	
	  5)
	
	

	
	3)
	
	  6)
	
	

	Clamping
	

	For elastomeric sealing rings:
	

	
	The sealing ring was mounted on a clean, dry polished, cylindrical mild steel mandrel of a diameter equal to the smallest cable diameter allowable in the ring as specified by the manufacturer of the cable entry.

	
	

	
	Mandrel sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	For metallic sealing rings:
	

	
	The sealing ring was mounted on the metallic sheath of a sample of clean dry cable of diameter equal to the smallest allowable in the ring as specified by the manufacturer of the cable entry.

	
	

	
	Cable type(s) used:
	
	

	
	
	
	

	
	Cable sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	Other sealing methods:
	

	
	The cable entry was prepared according to the manufacturer's instructions using the prescribed sealing material and sizes of cable samples.

	
	

	
	Cable type(s) used:
	
	

	
	
	
	

	
	Cable sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	Preparation of test samples (cable entry assembly mounted on a tensile test machine):

	
	The sealing ring was compressed while observing in each case the value of tightening torque necessary to prevent slipping of the mandrel or cable with applied force equal to 20 times the value in mm of the mandrel or cable.

	
	

	
	Tensile force:
	 1)
	
	N
	 2)
	
	N
	 3)
	
	N
	

	
	
	 4)
	
	N
	 5)
	
	N
	 6)
	
	N
	

	

	
	Tightening torque:
	 1)
	
	Nm
	 2)
	
	Nm
	 3)
	
	Nm
	

	
	
	 4)
	
	Nm
	 5)
	
	Nm
	 6)
	
	Nm
	

	Test procedure:
	

	
	110% of the tightening torque determined above was applied to the cable entry clamping screws or nut.

	
	A constant tensile force equal to that defined above was maintained for 6 h.

	Slipping of mandrel or cable sample:
 ( 6mm is acceptable
	

	
	 1)
	
	mm
	 2)
	
	mm
	 3)
	
	mm
	

	
	 4)
	
	mm
	 5)
	
	mm
	 6)
	
	mm
	

	continued on 5/6    
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	22.4.9
	Tests of clamping of non-armoured cables in cable entries (continued)
	
	
	

	22.4.10
	Tests of clamping of armoured cables in cable entries
	
	
	

	Item:
	
	

	Tests of clamping of non-armoured cables in cable entries (continued)

	Mechanical strength
(Note:  The cable entry is removed from the tensile test machine for this test.)

	
	Twice the tightening torque that prevents slipping was applied to the cable entry clamping screws or nut.
	

	Results of examination of components (sample dismantled): 

Required:  No noticeable damage

	 1)
	
	   2)
	
	

	 3)
	
	   4)
	
	

	 5)
	
	   6)
	
	

	
	Note: Sealing ring deformation shall be ignored.
	

	Tests of clamping of armoured cables in cable entries
	

	Applied to:
	
	

	Allowable cable sizes/size ranges:
	1)
	
	   2)
	
	

	
	3)
	
	   4)
	
	

	
	5)
	
	   6)
	
	

	Clamping
	

	
	A sample of armoured cable of the smallest diameter allowable as specified by the manufacturer of the cable entry was fitted into the clamping device.

	
	

	
	Cable samples; details:
	
	

	
	Cable sizes used:
	 1)
	
	  2)
	
	   3)
	
	

	
	
	 4)
	
	  5)
	
	   6)
	
	

	Preparation of test samples (cable entry assembly mounted on a tensile test machine):
	

	
	The clamping device was tightened while observing in each case the value of minimum torque necessary to prevent slipping of the cable with applied force equal to 80 times the value in mm of the cable over the armour.

	
	

	
	Tensile force:
	 1)
	
	N
	 2)
	
	N
	 3)
	
	N
	

	
	
	 4)
	
	N
	 5)
	
	N
	 6)
	
	N
	

	

	
	Tightening torque:
	 1)
	
	Nm
	 2)
	
	Nm
	 3)
	
	Nm
	

	
	
	 4)
	
	Nm
	 5)
	
	Nm
	 6)
	
	Nm
	

	Test procedure:
	

	
	A constant tensile force equal to that defined above was maintained for 2 min.
	

	Slipping of the cable armour:
Required to be effectively zero
	

	
	 1)
	
	mm
	  2)
	
	mm
	   3)
	
	mm
	

	
	 4)
	
	mm
	  5)
	
	mm
	   6)
	
	mm
	

	 Mechanical strength
(Note:  The cable entry is removed from the tensile test machine for this test)
	

	
	2 ( the tightening torque determined in the clamping test was applied to the cable entry clamping screws or nut.

	Results of examination of components (sample dismantled):

Required:  No noticeable damage
	

	 1)
	
	    2)
	
	

	 3)
	
	    4)
	
	

	 5)
	
	    6)
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	23
	Routine verifications and tests
	
	
	

	Item:
	
	

	Routine verifications and tests

	Applied to:    1)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list , Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    2)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    3)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    4)
	
	

	
	refer to form(s) for specific type(s) of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
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	5
	General
	
	
	

	6
	Enclosures of plastics material
	
	
	

	Item:
	
	

	General

	
	The electrical apparatus is suitable for industrial use as indicated and confirmed by the manufacturer:
	

	
	- by declaring compliance with appropriate national or internationally recognized standards (affidavit attached)

	
	- (other method)
	

	
	
	

	
	
	

	
	
	

	
	
	

	Drainage:
	

	
	device(s) fitted; (details)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Refer to form for specific type of protection
	

	Enclosures of plastics material
	

	Manufacturer's type and generic name of material: 
	
	

	Composition of material:
	
	

	Minimum thickness (mm)
	
	
	

	Holes for fasteners of covers removable in service:  
	

	
	tapped metal inserts; details of method establishing permanency of fixing inserts in plastics material:
	

	
	
	

	
	
	

	
	
	

	
	tapped holes for metal fasteners; details of compatible thread size/form/depth of tapping, fastener type/length:

	
	
	

	
	
	

	
	
	

	
	tapped holes for plastics fasteners; details of compatible thread size/form/depth of tapping, fastener 

	
	type/length:
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	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	8
	Fasteners
	
	
	

	Item:
	
	

	Fasteners   
	(used on
	

	
	
	 )

	
	Refer to form(s) for specific type(s) of protection   (
	
	 )

	Fastenings necessary to achieve a standard type of protection or to prevent access to uninsulated live parts:

	
	removable only by use of a tool; (details)
	

	
	
	

	
	
	

	
	
	

	
	
	

	Fastening screws:
	

	
	applied to light alloy enclosure
	

	
	applied to enclosure of; (material)
	
	

	
	screws of light alloy; (composition)
	
	

	
	screws of other material (
	
	 )

	
	screw head type:
	
	

	
	compatible with enclosure material
	

	Threaded holes for fasteners of covers removable in service:
	

	
	thread-form is compatible with enclosure material; details of size, form and depth of tapping:
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	9
	Interlocking devices maintaining a type of  protection
	
	
	

	10
	Bushings and terminal studs
	
	
	

	11
	Cementing and sealing materials
	
	
	

	Item:
	
	

	Interlocking devices maintaining a type of protection  (
	
	 )

	Details:
	

	
	

	
	

	
	
	

	
	interlocking device cannot be defeated by the use of normally available tools
	

	Bushings and terminal studs   (
	
	 )

	Means to prevent turning:
	

	
	

	
	

	
	
	

	Cementing and sealing materials                      (Note: Not including gaskets.)

	Purpose:
	
	

	Applied to:
	
	

	Material:
	
	

	Properties:
	
	

	
	
	

	Resistant to water, oil, solvents and similar external influences:
	

	
	YES
	

	
	NO; (details of additional protection)
	

	
	
	

	
	
	

	Thermal stability evaluation:
	

	
	Temperatures to which the material will be subjected, based on apparatus rating:-
	lowest,
	
	(C

	
	
	highest,
	
	(C

	
	Verification of material stability; (method):
	Results
	

	
	at lowest temperature:
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	at greater of  20 K above highest temperature or 120 (C  (
	
	(C ):
	Results
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	12
	Connections
	
	
	

	13
	Connection facilities for earthing or equipotential bonding conductors
	
	
	

	Item:
	
	

	Connections    (
	
	 )

	

	
	Connecting means
	Insulating material
	Characteristics ensuring that contact       pressure is not affected by dimensional   changes of insulating material in service
	

	
	Identification
	Type of terminal
	Composition
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Connection facilities for earthing or equipotential bonding conductors

	Provision for connection of earthing or equipotential bonding conductor:
	

	
	not required; reason:-
	
	apparatus, portable while energized, with appropriate conductor in supply cable

	
	
	earthing is not necessary; (details)
	

	
	
	

	
	
	

	
	inside terminal compartment; (location, *capacity and conductor size)
	

	
	
	

	
	
	

	
	*Required conductor capacity ( 4 mm2
	

	
	outside metallic enclosure; (location, capacity and conductor size)
	

	
	
	

	
	
	

	
	
	

	
	protected against corrosion; (details)
	

	
	
	

	
	
	

	
	
	

	
	means to prevent loosening/twisting of conductors; (details)
	

	
	
	

	
	
	

	
	
	

	
	means to ensure that contact pressure is maintained; (details)
	

	
	
	

	
	
	

	
	

	Light alloy parts are used:
	
	NO
	

	
	
	YES; (corrosion protection)
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	14
	Connection facilities and terminal compartments
	
	
	

	15
	Cable and conduit entries
	
	
	

	Item:
	
	

	Connection facilities and terminal compartments
	

	
	not required (permanently connected cable)
	

	

	
	Terminal compartment for:
	Dimensions of terminal compartment 
	Dimensions of access opening
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	design ensures that conductors can be readily connected
	

	
	design ensures that clearances and creepage distances are not compromised by proper connection of conductors

	Cable and conduit entries

	Cable entries 
	

	Range of cable sizes per manufacturer's specification:
	
	

	Method of mounting:
	
	

	Sealing method:
	

	
	asbestos
	
	hard setting resin
	
	elastomeric sealing ring
	

	
	asbestos rope packing
	
	hard setting compound
	
	metallic sealing ring (for metal sheathed cable)
	

	
	details;
	

	
	
	

	Features of construction:
	

	
	cable passes through enclosure wall without damage; (details)
	

	
	
	

	
	
	

	
	
	

	
	for flexible cables, there are no sharp edges for cable movement 90(in any direction with respect to entry axis 

	
	
	entry point *rounded; (details)
	

	
	
	

	
	
	

	
	*Required radius of curvature ( ¼  of the largest size of cable allowed
	

	
	
	other method;
	

	
	
	

	
	
	

	
	clamping to prevent strain on cable connections; (details)
	

	
	
	

	
	
	

	continued on 6/7    
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	15
	Cable and conduit entries (continued)
	
	
	

	Item:
	
	

	Cable and conduit entries (continued)

	
	clamping complies with SECTION FOUR ( VERIFICATIONS AND TESTS:

	
	
	Tests of clamping of non-armoured cables in cable entries

	
	
	Tests of clamping of armoured cables in cable entries

	
	
	compliance verified by test

	
	
	other verification;
	

	
	
	

	
	
	

	
	
	

	
	bonding of armour, sheath or screen; (details)
	

	
	
	

	
	
	

	
	
	

	Entries for conduit 

	Entry method:
	

	
	threaded hole; (size)
	
	
	
	5 full straight threads
	
	3 full tapered threads

	
	plain hole; (locking means)
	
	

	
	in enclosure wall(s) or
	

	
	in adaptor plate in/on enclosure; (details)
	

	
	
	

	
	
	or

	
	
	

	
	into a stopping box:-
	
	integral with wall of enclosure
	

	
	
	attached to wall of enclosure; (details)
	

	
	
	

	
	
	

	
	
	

	Blanking of unused entries
	

	
	blanking element provided; (details)
	

	
	
	

	
	
	

	
	
	

	
	satisfy degree of protection
	
	

	
	means ensuring that blanking element is removable only with the aid of a tool; (details)
	

	
	
	

	
	
	

	
	
	

	continued on 7/7    
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	ENCL.

	15
	Cable and conduit entries (continued)
	
	
	

	Item:
	
	

	Cable and conduit entries (continued)

	Elevated temperature at entries 
	

	Temperature under rated conditions (based on
	
	):
	

	
	> 70 (C at entry point
	
	> 80 (C at branching point of conductors
	

	User information:

	
	label affixed as a guide to selection of cable or wire which may contact parts at elevated temperature; (details):

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Compatibility with type of protection
	

	
	entries do not alter the specific characteristics of the type of protection of the apparatus
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	16
	Rotating electrical machines
	
	
	

	17
	Switchgear
	
	
	

	Item:
	
	

	Rotating electrical machines

	Ventilation openings for external fans:

	
	IP10 on air outlet side (
	
	objects > 12 mm cannot be carried onto moving parts (Group I); design details:

	
	
	

	
	
	

	
	
	 )

	
	
	

	
	IP20 on air inlet side
	

	
	ingress protection verified according to IEC 60034-5; (method)
	

	
	
	

	
	
	

	Construction and mounting of ventilating systems (e.g. fans, fanhoods, screens):
	

	
	means preventing distortion and displacement of parts to avoid impact or friction with rotating parts; details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	refer to SECTION FOUR ( VERIFICATIONS AND TESTS, Test for resistance to impact
	

	
	refer to
	
	

	Switchgear

	Ratings:

	
	
	V
	
	a.c.
	
	A  /
	
	V
	
	d.c.
	
	A

	Oil immersed:
	

	
	NO
	
	YES; apparatus is for a.c. rating only    (oil immersion is not permitted for direct current)

	
	
	apparatus is for Group I:-
	
	for use above 1100 V with
	

	 
	
	each pole segregated and

	
	
	oil content ( 5 litres per pole
	

	Disconnectors:


	

	
	disconnects all poles
	
	contact position visible,  (or
	
	reliably indicated; e.g. "ON/OFF"); details:

	
	
	

	
	
	

	
	
	

	
	cover/door interlock   (
	
	design allows opening only when supply is disconnected ); details:
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	CLAUSE
	REQUIREMENTS
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	NO
	ENCL.

	18
	Fuses
	
	
	

	19
	Plugs and sockets
	
	
	

	Item:
	
	

	Fuses   (
	
	)

	Enclosure containing fuse(s):

	
	interlocked so that:-
	
	fuse links can be inserted/removed only with the voltage off and
	

	
	
	the fuse cannot be energized until the enclosure is correctly closed
	

	
	details of interlock feature:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	alternatively, a label is affixed saying "DO NOT OPEN WHEN ENERGIZED"; method:
	

	
	
	

	
	
	

	
	
	

	Plugs and sockets    (
	
	)

	Interlocked:

	
	mechanically or
	
	electrically;   so that:-
	
	they cannot be separated with contacts energized 

	and   
	
	they cannot be energized when separated 

	
	details;
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Not interlocked:
	

	
	fixed together by special fasteners (refer to SECTION TWO ( ALL APPARATUS    3/7, Fasteners) and  
	

	
	bearing a label "DO NOT OPEN WHEN ENERGIZED"; (method)
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	CLAUSE
	REQUIREMENTS
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	20 
	Luminaires
	
	
	

	21
	Hand lamps and cap lamps
	
	
	

	Item:
	
	

	Luminaires

	
	Type of lamp and ratings:
	

	
	
	

	
	Note:  Lamps containing free metallic sodium (e.g. low pressure sodium lamps) are not permissible.
	

	
	Light transmitting cover of
	
	,
	
	mm thick

	
	Optional protective guard; (details)
	

	
	
	

	
	
	

	Supply interlocking feature:
	

	
	YES; (details)
	

	
	
	

	
	
	

	

	
	NO        (alternatively,
	
	a label is affixed reading "DO NOT OPEN WHEN ENERGIZED"); method:
	

	
	
	

	
	
	

	Hand lamps and cap lamps
	

	Battery:  type
	
	; electrolyte
	
	

	Materials of construction:

	
	Part
	Composition
	Verification of resistance to electrolyte
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Measures to prevent leakage of electrolyte, considering all positions of the apparatus:
	

	
	

	
	

	
	
	

	Connecting cable for separately enclosed light source and supply source:
	

	
	cable and cable entries withstand a tensile load (pull) of 150 N;
	

	
	
	refer to VERIFICATIONS AND TESTS, Clamping
	

	
	
	refer to
	
	

	
	cable sheath material is oil resistant and flame retardant; (details)
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	22.2
	Verification of documents
	
	
	

	22.3
	Compliance of prototype or sample with documents
	
	
	

	22.4.1, 22.4.2
	Type tests, General
	
	
	

	22.4.5
	Torque tests for bushings and terminal studs
	
	
	

	22.4.6.2
	Thermal stability of plastics enclosures
	
	
	

	Item:
	
	

	Verification of documents
	

	
	The manufacturer's definitive documents that were considered in the evaluation are listed in this report.

	
	The manufacturer's definitive documents specifying the design and the safety aspects of the electrical apparatus address the requirements of IEC 60079-0 and those parts of IEC Publication 79 specific to the type of protection

	
	

	Compliance of prototype or sample with documents

	
	A prototype or sample of the electrical apparatus was found to comply with the listed definitive documents.

	Type tests, General
	

	
	The prototype/sample was tested in accordance with the requirements of IEC 60079-0 and those parts of

IEC Publication 79 specific to the type of  protection concerned.
	

	
	
	

	
	Note: Tests shall be made in the laboratory of the national or other appropriate authority or elsewhere under the supervision of that authority. 

	
	Accessories per the manufacturer's descriptive literature for the apparatus were included for each test; details:

	
	
	

	
	
	

	
	Note:  The manufacturers of standardized accessories need not be identified if their design is completely defined.
	

	Torque tests for bushings and terminal studs

(used for connection purposes)
	

	Applied to:
	
	

	
	

	Torque (for stem size):
	
	2.0 Nm (M4)
	
	3.2 Nm (M5)
	
	5 Nm (M6)
	

	
	
	10 Nm (M8)
	
	16 Nm (M10)
	
	25 Nm (M12)
	

	
	
	50 Nm (M16)
	
	85 Nm (M20)
	
	130 Nm (M24)
	

	Method of applying torque:
	

	
	to terminal stud;
	
	

	
	to bushing;
	
	

	Results:
	
	

	Thermal stability of plastics enclosures
	

	Applied to:
	
	

	
	four weeks storage at:-
	
	( 90% relative humidity and
	

	
	
	20 K above maximum service temperature (80 (C minimum),
	
	(C
	

	
	24 h storage at (30 ( 3 (C
	

	
	

	
	conditioning did not invalidate the type(s) of protection of the apparatus, as determined by:
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	22.4.6.3
	Thermal shock test
	
	
	

	Item:
	
	

	Thermal shock test             (glass parts of luminaires and windows of apparatus)

	Applied to:
	
	

	
	subjected to a jet of water ( 1mm dia. at 10 ( 5 (C with glass part at max. service temperature (
	
	(C)

	Breakage of glass part(s):
	
	NO
	

	
	
	YES (details):
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	22.4.9
	Tests of clamping of non-armoured cables in cable entries
	
	
	

	Item:
	
	

	Tests of clamping of non-armoured cables in cable entries

	Applied to:
	
	

	Allowable cable sizes/size ranges:
	1)
	
	  4)
	
	

	
	2)
	
	  5)
	
	

	
	3)
	
	  6)
	
	

	Clamping
	

	For elastomeric sealing rings:
	

	
	The sealing ring was mounted on a clean, dry polished, cylindrical mild steel mandrel of a diameter equal to the smallest cable diameter allowable in the ring as specified by the manufacturer of the cable entry.

	
	

	
	Mandrel sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	For metallic sealing rings:
	

	
	The sealing ring was mounted on the metallic sheath of a sample of clean dry cable of diameter equal to the smallest allowable in the ring as specified by the manufacturer of the cable entry.

	
	

	
	Cable type(s) used:
	
	

	
	
	
	

	
	Cable sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	Other sealing methods:
	

	
	The cable entry was prepared according to the manufacturer's instructions using the prescribed sealing material and sizes of cable samples.

	
	

	
	Cable type(s) used:
	
	

	
	
	
	

	
	Cable sizes used:
	 1)
	
	 2)
	
	 3)
	
	

	
	
	 4)
	
	 5)
	
	 6)
	
	

	Preparation of test samples (cable entry assembly mounted on a tensile test machine):

	
	The sealing ring was compressed while observing in each case the value of tightening torque necessary to prevent slipping of the mandrel or cable with applied force equal to 20 times the value in mm of the mandrel or cable.

	
	

	
	Tensile force:
	 1)
	
	N
	 2)
	
	N
	 3)
	
	N
	

	
	
	 4)
	
	N
	 5)
	
	N
	 6)
	
	N
	

	

	
	Tightening torque:
	 1)
	
	Nm
	 2)
	
	Nm
	 3)
	
	Nm
	

	
	
	 4)
	
	Nm
	 5)
	
	Nm
	 6)
	
	Nm
	

	Test procedure:
	

	
	110% of the tightening torque determined above was applied to the cable entry clamping screws or nut.

	
	A constant tensile force equal to that defined above was maintained for 6 h.

	Slipping of mandrel or cable sample:
 ( 6mm is acceptable
	

	
	 1)
	
	mm
	 2)
	
	mm
	 3)
	
	mm
	

	
	 4)
	
	mm
	 5)
	
	mm
	 6)
	
	mm
	

	continued on 4/5   
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	22.4.9
	Tests of clamping of non-armoured cables in cable entries (continued)
	
	
	

	22.4.10
	Tests of clamping of armoured cables in cable entries
	
	
	

	Item:
	
	

	Tests of clamping of non-armoured cables in cable entries (continued)

	Mechanical strength
(Note:  The cable entry is removed from the tensile test machine for this test.)

	
	Twice the tightening torque that prevents slipping was applied to the cable entry clamping screws or nut.
	

	Results of examination of components (sample dismantled): 

Required:  No noticeable damage

	 1)
	
	   2)
	
	

	 3)
	
	   4)
	
	

	 5)
	
	   6)
	
	

	
	Note: Sealing ring deformation shall be ignored.
	

	Tests of clamping of armoured cables in cable entries
	

	Applied to:
	
	

	Allowable cable sizes/size ranges:
	1)
	
	   2)
	
	

	
	3)
	
	   4)
	
	

	
	5)
	
	   6)
	
	

	Clamping
	

	
	A sample of armoured cable of the smallest diameter allowable as specified by the manufacturer of the cable entry was fitted into the clamping device.

	
	

	
	Cable samples; details:
	
	

	
	Cable sizes used:
	 1)
	
	  2)
	
	   3)
	
	

	
	
	 4)
	
	  5)
	
	   6)
	
	

	Preparation of test samples (cable entry assembly mounted on a tensile test machine):
	

	
	The clamping device was tightened while observing in each case the value of minimum torque necessary to prevent slipping of the cable with applied force equal to 80 times the value in mm of the cable over the armour.

	
	

	
	Tensile force:
	 1)
	
	N
	 2)
	
	N
	 3)
	
	N
	

	
	
	 4)
	
	N
	 5)
	
	N
	 6)
	
	N
	

	

	
	Tightening torque:
	 1)
	
	Nm
	 2)
	
	Nm
	 3)
	
	Nm
	

	
	
	 4)
	
	Nm
	 5)
	
	Nm
	 6)
	
	Nm
	

	Test procedure:
	

	
	A constant tensile force equal to that defined above was maintained for 2 min.
	

	Slipping of the cable armour:
Required to be effectively zero
	

	
	 1)
	
	mm
	  2)
	
	mm
	   3)
	
	mm
	

	
	 4)
	
	mm
	  5)
	
	mm
	   6)
	
	mm
	

	 Mechanical strength
(Note:  The cable entry is removed from the tensile test machine for this test.)
	

	
	2 ( the tightening torque determined in the clamping test was applied to the cable entry clamping screws or nut.

	Results of examination of components (sample dismantled):

Required:  No noticeable damage
	

	 1)
	
	    2)
	
	

	 3)
	
	    4)
	
	

	 5)
	
	    6)
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	23
	Routine verifications and tests
	
	
	

	Item:
	
	

	Routine verifications and tests

	Applied to:    1)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list , Item(s):
	
	

	
	per established procedure(s):
	
	

	details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    2)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    3)
	
	

	
	refer to forms for specific types of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Applied to:    4)
	
	

	
	refer to form(s) for specific type(s) of protection:
	
	

	
	refer to specification(s) submitted per definitive documents list, Item(s):
	
	

	
	per established procedure(s):
	
	

	Details:
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