	IECEx TEST REPORT


Section 1

To be completed by ExCB

	Reference No:
	
	
	IEC 60079-7

	

	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 60079-7: 1990

Electrical apparatus for explosive gas atmospheres –

Increased safety "e"


	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:

1 : 1991-04

2 : 1993-04


	

	
	
	

	
	
	

	
	
	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 60079-7

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	

	1
	Scope
	
	
	
	
	

	2

See also

DS 2010/006A
	Normative references
	
	
	
	
	

	3
	Definitions
	
	
	
	
	

	4
	Constructional requirements for all electrical apparatus
	
	
	
	
	

	4.1
	Terminals for external connections
	
	
	
	
	

	4.2
	Internal connections
	
	
	
	
	

	4.3
	Clearances
	
	
	
	
	

	4.4
	Creepage distances
	
	
	
	
	

	4.5
	Solid electrical insulating materials
	
	
	
	
	

	4.6
	Windings
	
	
	
	
	

	4.7
	Limiting temperature
	
	
	
	
	

	4.8
	Internal wiring
	
	
	
	
	

	4.9
	Degrees of protection provided by enclosures
	
	
	
	
	

	4.10
	Fasteners
	
	
	
	
	

	5
	Supplementary requirements for specific apparatus
	
	
	
	
	

	5.1
	Rotating electrical machines
	
	
	
	
	

	5.1.1
	Degrees of protection by enclosure
	
	
	
	
	

	5.1.2
	Internal fans
	
	
	
	
	

	5.1.3
	Minimum radial air gap
	
	
	
	
	

	5.1.4
	Machines with cage rotors
	
	
	
	
	

	5.2
	Luminaires designed for mains supply
	
	
	
	
	

	5.3
	Cap lamps (except for Group I) and hand lamps with their own source of supply
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	Reference No:
	
	
	IEC 60079-7

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	

	5.4
	Measuring instruments and instrument transformers
	
	
	
	
	

	5.5
	Transformers other than instrument transformers
	
	
	
	
	

	5.6
	Secondary batteries
	
	
	
	
	

	5.6.1
	Battery containers
	
	
	
	
	

	5.6.2
	Cells
	
	
	
	
	

	5.6.3
	Connections
	
	
	
	
	

	5.7
	General purpose connection and junction boxes
	
	
	
	
	

	5.8
	Resistance heating devices and resistance heating units
	
	
	
	
	

	5.9
	Other electrical apparatus 
	
	
	
	
	

	6
	Type verifications and type tests
	
	
	
	
	

	6.1
	Electric strength
	
	
	
	
	

	6.2
	Rotating electrical machines
	
	
	
	
	

	6.3
	Luminaires designed for mains supply
	
	
	
	
	

	6.4
	Measuring instruments and instrument transformers
	
	
	
	
	

	6.5
	Transformers other than instrument transformers
	
	
	
	
	

	6.6
	Secondary batteries
	
	
	
	
	

	6.6.1
	Insulation resistance
	
	
	
	
	

	6.6.2
	Shock test
	
	
	
	
	

	6.6.3
	Test for adequate ventilation of battery container
	
	
	
	
	

	6.7
	General purpose connection and junction boxes
	
	
	
	
	

	6.8
	Resistance heating devices and resistance heating units
	
	
	
	
	

	7
	Routine verification and routine tests
	
	
	
	
	

	7.1
	Electric strength test
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	Reference No:
	
	
	IEC 60079-7

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ExCB Review

	

	7.2
	Electric strength test (batteries)
	
	
	
	
	

	8
	Marking
	
	
	
	
	

	
	Annex A ( Lampholders and lamp caps for luminaires designed for mains supply
	
	
	
	
	

	A.1
	Test for non-transmission of an internal ignition
	
	
	
	
	

	A.2
	Screw lampholders
	
	
	
	
	

	A.3
	Lampholders for tubular fluorescent lamps
	
	
	
	
	

	A.4
	Other lampholders
	
	
	
	
	

	
	Annex B ( 

Cage motors – Methods of test and of calculation
	
	
	
	
	

	B.1
	Temperature rise of stator and rotor windings in rated service
	
	
	
	
	

	B.2
	Temperature rise in stalled motors (determined experimentally)
	
	
	
	
	

	B.3
	Temperature rise in stalled motors (calculated)
	
	
	
	
	

	B.4
	Determination of time tE
	
	
	
	
	

	B.5
	Motors designed for arduous starting conditions or provided with special protective devices
	
	
	
	
	

	B.6
	Motors forming units with converters
	
	
	
	
	

	
	Annex C ( 

Type tests for specific forms of resistance heating devices or resistance heating units
	
	
	
	
	

	C.1
	Resistance heating devices subject to mechanical stresses
	
	
	
	
	

	C.2
	Resistance heating devices or units intended for immersion
	
	
	
	
	

	C.3
	Resistance heating devices or units having hygroscopic   insulating material
	
	
	
	
	

	C.4
	Verification of limiting temperature
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	Section 2

EVALUATION RECORD

To be completed by ExTL

IEC 60079-7 (Plus Amendments 1 and 2) 

Electrical apparatus for explosive gas atmospheres - 

Part 7: Increased safety 'e'



	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. ExTR600797/Version 1a/DS


Copyright reserved to the bodies participating in the IECEx Scheme

	
	

	Testing laboratory


	

	Name


Address


Testing location



	

	Test item

Standard IEC 60079-7


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
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	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 
	Rev.
	Date
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Evaluation Record
	IEC 60079-7
	COVERAGE 



1/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	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   (rated voltage;
	
	( 11 kV r.m.s. a.c. or d.c.)
	

	
	NO
	

	
	Notes:
	

	
	
	

	
	
	

	
	
	

	Form sheets included for specific apparatus covered in this report:
	

	
SUPPLEMENTARY ( SPECIFIC APPARATUS
	TYPE VERIFICATIONS AND TYPE TESTS
	ANNEX

	Rotating electrical machines
	
	(normative)

	
	1/16  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
and
	2/10
	

	
	2/16 (Machines with cage rotors) - - - - - - - - -
and
	2/10  - - - - - - - - - - - - - - - - - - - - -  
and
	B 

	Luminaires designed for mains supply
	
	

	
	3/16  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
and
	3/10  - - - - - - - - - - - - - - - - - - - - - 
and
	A

	Cap lamps (except for Group I) and hand lamps with their own source of supply
	
	

	
	4/16
	
	

	Measuring instruments and instrument transformers 
	
	

	
	5/16, 6/16   - - - - - - - - - - - - - - - - - - - - - - - - 
and
	4/10, 5/10
	

	Transformers other than instrument transformers
	
	

	
	6/16  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
and
	5/10
	

	Secondary batteries
	
	

	
	7/16 through 11/16   - - - - - - - - - - - - - - - - - - 
and
	6/10, 7/10
	

	General purpose connection and junction boxes
	
	

	
	12/16   - - - - - - - - - - - - - - - - - - - - - - - - - - - -
and
	8/10
	

	Resistance heating devices and resistance heating units
	
	

	
	13/16 through 15/16   - - - - - - - - - - - - - - - - -
and
	9/10, 10/10  - - - - - - - - - - - - - - - - 
and
	C

	Other electrical apparatus
	
	

	
	16/16
	
	

	Overview:
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	IEC 60079-7
	COVERAGE 



2/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	2
	Normative references
	
	
	

	3
	Definitions
	
	
	

	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 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:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Definitions
	

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

	
	Increased safety "e" does not apply to the following parts/components of the apparatus:

	
	Part or component (details)
	Type of protection
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Note:  Apparatus producing arcs or sparks in normal service is excluded by the definition of Increased Safety. 
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
1/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.1
	Terminals for external connections
	
	
	

	Item:
	
	

	Terminals for external connections

	
	The connection means defined below apply to internal connections noted on 2/8 , Page
	
	

	

	
	Circuit/identification

(if applicable, component mfr., 

  part no., certification)
	
	
	

	
	Apparatus rated current (A):
	
	
	

	
	Conductor cross-section (mm2)

(ref. IEC 60364-5-523)
	required:
	
	
	

	
	
	accommodated:
	
	
	

	
	Number/sizes of conductors that can be safely connected; refer to document:
	
	
	

	
	aSelf-loosening from mounting(s) prevented by:
	
	
	

	
	aConductor slippage from intended location prevented by:
	
	
	

	
	a, bMeans ensuring proper contact without damage to conductors:
	
	
	

	
	Means preventing turning, twisting or permanent deformation during normal tightening (tightening torque as defined by manufacturer):
	
	
	

	
	Details of resilient intermediate part included with terminals for clamping stranded conductors:
	
	
	

	
	cEffective connection for smaller conductor sizes:    (mm2)
	
	
	

	
	Precautions against vibration and shock (i.e. where necessary):
	
	
	

	
	Precautions against electrolytic corrosion of aluminium parts:
	
	
	

	
	a"Crimped" cable terminations are allowed if requirement is met
bIncluding stranded conductors in terminals for direct conductor clamping

cTerminals for connecting conductors of cross-sections ( 4 mm2
	

	

	
	Terminals do not have sharp edges which would damage conductors
	

	
	Contact assured by terminals is not appreciably impaired by temperature changes in normal service
	

	
	
	see forms for IEC 60079-0

	
	
	other reference:
	
	

	
	Contact pressure is not transmitted through insulating material
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
2/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.2
	Internal connections
	
	
	

	Item:
	
	

	Internal connections

	Circuit/identification

(if applicable, component mfr., 

  part no., certification)
	
	
	

	
	
	
	

	Screwed fasteners
	
	
	
	
	
	

	(locking means)
	
	
	

	
	
	
	

	Crimping
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	Soldering
	
	
	
	
	
	

	(securing means)
	
	
	

	
	
	
	

	Brazing
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	Welding
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	Aluminium parts
	
	
	
	
	
	

	(precautions against electrolytic corrosion)
	
	
	

	
	
	
	

	As for external connections
	
	1/8, Page
	
	
	
	1/8, Page
	
	
	
	1/8, Page
	
	

	
	
	
	

	Note:  Connections shall not be subject to undue mechanical stress.
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
3/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.3
	Clearances
	
	
	

	Item:
	
	

	Clearances

	Between circuit parts:
	Working voltage,

 U

(V)

highest rated value
	Minimum

clearance

(mm)

( 3 mm required for external connections
	Through-air path

(Figure 2)

	
	
	
	Line-of-sight distance (Examples 1, 2, 3, 5, 6, 7)
	Interrupted by insulating part
	Interrupted by floating part (Example 11)
	

	
	
	
	
	solid or cemented rib (Example 4)
	barrier (Example 8)
	recess or step (Examples 9, 10)
	
	no. of air path sections having dimension X ( 2.5 mm

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	No
	
	
	Required
	Measured
	(X)
	(X) or

no.
	(X) or

no.
	(X) 
	(X) or

no.
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
Notes:
1.
For required clearances refer to Table 1 (Table A.1 for lamps with screw caps).




2.
In the case of a floating part (Example 11), any through-air path section having dimension X ( 2.5 mm is not counted.


3.
Clearance is the minimum value for all possible directions.
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
4/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.4
	Creepage distances
	
	
	

	Item:
	
	

	Creepage distances

	Between circuit parts at working voltage, U

(refer to, Sheet 3/8, Clearances)
	Minimum

creepage

distance

(mm)

( 3 mm required for external connections
	Electrical insulating material
	Creepage path (Figure 2)

	
	
	
	Line-of-sight distance (Examples 1, 5)
	Floating part (Example 11)
	
	Insulation surface profile

	
	
	
	
	
	
	solid or cemented rib (Example 4)

( 2.5 mm high, ( 1.0 mm thick
	parallel-sided groove (Examples 2, 6, 7)

 ( 2.5 mm deep and 2.5 mm wide
	V-shaped groove incl. 2.5 mm bottom link (Example 3)

( 2.5  mm deep and > 2.5 mm wide 
	barrier (Example 8)
	recess or step (Examples 9, 10)
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Material group (I, II, IIIa); ref. Table 2
	Type of material
	
	
	no. of creepage path sections

having dimension X ( 2.5 mm
	
	
	
	
	
	gap dimension X ( 2.5 mm

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	(No)
	Required
	Measured
	
	
	(X)
	(X) or

no.
	
	(X) or no.
	(X) or no.
	(X) or no.
	(X) or no.
	(X)
	(X)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
Notes:
1.
For required creepage distances refer to Table 1 (Table A.1 for screw lampholders and lamp screw caps).


2.
Creepage distance is the minimum value, following surface contours, in all possible directions. 


3.
In the case of a floating part (Example 11), any creepage path section having dimension X ( 2.5 mm is not counted.
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
5/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.5
	Solid electrical insulating materials
	
	
	

	Item:
	
	

	Solid electrical insulating materials

	refer to Sheet 3/8, Clearances

(alternatively, part as defined in next column)
	Insulating part
	Where the original surface of plastics or

laminates is removed during manufacture:
	Temperature 

	
	
	Coating not required
	Insulating varnish coating

(material)

required if CTI grading is diminished due to removal of original surface
	CTI of coating ( value for original surface
	Maximum value attained in service ((C)

(refer to forms for IEC 79-0,

Temperature measurement)
	Rating of material

((C)

	
	
	CTI not affected
	specified creepage distance

provided by other unaffected parts
	
	
	
	

	(No)
	
	(X)
	(X)
	
	(X)
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
Required:
80 (C ( temperature rating of insulating parts ( service temperature + 20 K, except



temperature rating of insulated windings, internal wiring or permanently connected cables ( service temperature
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
6/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.6
	Windings
	
	
	

	Item:
	
	

	Windings

	Part/component
	nominal conductor diameter ( 0.25 mm
	nominal conductor diameter < 0.25 mm
	
	enamelled winding wires + impregnation
	
	fully insulated high voltage winding coils/conductors
	
	Winding insulation (details)

	
	
	
	
	
	
	
	
	

	
	
	
	type of protection per IEC 60079-0 other than 'e'
	
	Grade 1 winding wire withstanding breakdown voltage for Grade 2 (see Note)
	Grade 2 winding wire
	
	sub-assembly impregnated, filled etc. 
	

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

	(1)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(2)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(3)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(4)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(5)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(6)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Note: For Grade 1 there shall be no failure with the minimum values of breakdown voltage for Grade 2 when tested per Clause 13 of

IEC 60317-3, -7 or –8 and not more than six faults per 30 m of wire irrespective of diameter when tested per Clause 14 of IEC 60317-3, -7 or –8.

For documentation verifying compliance with these requirements refer to:

	(1)
	
	

	(2)
	
	

	(3)
	
	

	(4)
	
	

	(5)
	
	

	(6)
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
7/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.7
	Limiting temperature
	
	
	

	Item:
	
	

	Limiting temperature 
	
Note:  For data confirming compliance with limiting temperatures specified below, refer to


forms for IEC 60079-0, Temperature measurement and/or to the applicable forms which follow.

	Maximum surface temperature as prescribed by IEC 60079-0:
	
	(C

	Each part identified in the table below is subject to the indicated maximum permissible temperature:

	
	Apparatus part
	Maximum permissible temperature

i.e. < max. surface temperature as prescribed by

IEC 60079-0, based on the most restrictive aspect
 ((C)

(*except higher luminaire interior temperatures with lamp surface (C limited as noted)
	Limiting aspects
	

	
	
	
	Thermal stability
	cage rotor, including during starting

(300 (C)
	thermal class (A, E, B, F, H) of insulation (Table 4) for insulated winding

(during time tE)
	measuring instrument/instrument transformer, during passage of Ith
(200 (C)
	Lamp in luminaire (mains supply)
	

	
	
	
	insulating material (temperature rating) 

refer to Sheet 5/8, Solid electrical insulating materials
	conductors, metal parts
	thermal class (A, E, B, F, H) of insulation (Table 4) for insulated winding

(in rated service)
	
	
	
	
	

	
	
	
	
	limiting aspects of conductors shall account for self-heating and heat from other  parts
	
	
	
	
	*highest lamp surface (C + 50 K ( lowest temperature of ignition (inside luminaire) of the applicable potentially explosive atmosphere 
	temperature at rim of lamp cap or at soldering point of lamp cap

(195 (C)
	thermal class (A, E, B, F, H) of ballast winding insulation (Table 4, 1 b)

- rectifying effect of aging fluorescent lamp
	

	
	
	
	
	reduction of mechanical strength
	mechanical stress due to thermal expansion
	damage to neighbouring electrical insulating parts
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Specific protective devices ensuring that the limiting temperatures for windings are not exceeded:

	
	Windings of:
	Protective device inside/outside electrical apparatus

(manufacturer/type/ratings/location/certification or "not required" and reason)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
Note:
Protective devices are not required if winding (C ( limiting value (Table 4) for rated service even when subjected to


continuous overload (including stalled condition) or, alternatively,  if windings cannot be subjected to overload.
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	IEC 60079-7
	CONSTRUCTION ( ALL APPARATUS
8/8
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	4.8
	Internal wiring
	
	
	

	4.9
	Degrees of protection provided by enclosures
	
	
	

	4.10
	Fasteners
	
	
	

	Item:
	
	

	Internal wiring

	
	Wiring subject to contact with conductive parts (details including manufacturer, type, rating, certification)
	Contact with conductive parts prevented by:
	

	
	
	mechanical protection (method)
	fixing (method)
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Degrees of protection provided by enclosures

	
	Entire apparatus
	Apparatus sub-assembly
	Degree of protection
	

	
	
	
	IP54

(bare conductive parts)
	IP44

(insulated conductive parts)
	other (higher) degree
	rotating machine

(Note 2)
	Drainage/ventilation
	

	
	
	
	
	
	
	
	drain hole
	ventilation opening
	reduced degree of protection
	Manufacturer's documentation

covering details

(reference)
	

	
	
	
	
	
	
	minimum degree excluding terminal boxes & bare parts
	
	
	
	
	

	
	
	
	
	
	
	IP23

(Group I)
	IP20
	
	
	
	
	

	
	(X)
	
	(X)
	(X)
	(IP)
	(X)
	(X)
	(X) or no.
	(X) or no.
	'NO' or

(IP)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
Notes:
1.
If drain holes or ventilation openings reduce the degree of protection below IP54 (enclosed bare parts) or IP44 (enclosed 


insulated parts), the marking shall include the sign "X" and the degree(s) of protection provided by the enclosure.



2.
Refer to ROTATING ELECTRICAL MACHINES, Degrees of protection by enclosure.
	

	Fasteners

	Group I electrical apparatus:
	

	
	refer to forms for IEC 60079-0, Fasteners, Special fasteners
	

	
	refer to
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	5.1
	Rotating electrical machines
	
	
	

	5.1.1
	Degrees of protection by enclosure
	
	
	

	5.1.2
	Internal fans
	
	
	

	5.1.3
	Minimum radial air gap
	
	
	

	Item:
	
	

	Rotating electrical machines

	Degrees of protection by enclosure
(see forms for IEC 60079-0 re ventilation)






(ref. CONSTRUCTION ( ALL APPARATUS, Degrees of protection by enclosure)

	Terminal box/enclosed bare conductive parts: 
(degree of protection by enclosure, IP
	
	)  Required:  IP54

	
	refer to forms for IEC 60079-0
	

	
	refer to
	
	

	Enclosed ventilated machine with pipe connection for cooling air inlet/outlet:
	

	
	cooling method IC3X (using remote medium) per IEC 60034-6; circulation method 1, 5, 6, 7, 8 (
	
	); details:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	degree of protection by enclosure, IP
	
	

Minimum required:  IP20

	Objective: The enclosure of the apparatus, when installed with suitable ducting, will provide degree of protection IP44.

	
	the marking includes the sign "X" indicating use only with pipe connections for cooling air inlet/outlet
	

	Note:  The degree of protection is not required to be marked if all of the above requirements are met.
	

	Rotating electrical machine for use only in clean environments; details re use (e.g. manufacturer's instructions):

	
	
	

	
	
	

	
	
	

	degree of protection by enclosure, IP
	
	
Minimum required:  IP23 for Group I; IP20 for Group II
	

	
	ref. forms for IEC 60079-0 re means preventing vertical ingress of solid foreign bodies 

	
	the marking includes the sign "X" indicating use only in clean environments

	
	Note:  The (reduced) degree of protection shall be marked.
	

	Internal fans
(if provided)
	

	
	refer to forms for IEC 60079-0

	Minimum radial air gap

	
	Rotor diameter

D

(mm)

75 minimum

750 maximum
	Max. rated speed

n
(rpm)

1000 minimum
	Core length

(mm)
	Ratio

r
(core length ( 1.75 ( D)
	Factor

b
	Radial air gap

between stator and rotor
	

	
	
	
	
	
	rolling bearings

(1.0) 
	plain bearings

(1.5)
	Required

ref. formula for minimum value 

 (mm)
	Actual

(mm)
	

	
	
	
	
	
	(X)
	(X)
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	5.1.4
	Machines with cage rotors
	
	
	

	Item:
	
	

	Machines with cage rotors

	Synchronous machine:
	
	rotor starting winding
	
	rotor damping winding
	

	Bars of cage rotors:
	

	
	one-piece bar/ring assembly; details:
	

	
	
	

	
	
	

	
	
	

	

	
	alternative to one-piece bar/ring assembly, bars are 
	
	 brazed to shorting rings
	

	
	
	welded to shorting rings
	

	
	bars fitted tightly into core slots, ensuring prevention of sparking during starting; method:
	

	
	
	

	
	
	

	
	
	

	Limiting temperature of rotor, 
	
	(C
not to exceed 300 (C (including during starting)
	

	(refer to CONSTRUCTION ( ALL APPARATUS, 7/8, Limiting temperature and ANNEX B)
	

	Determination of starting current ratio IA/IN and time tE:

	
	Rated current

IN

(A)
	Initial starting current IA
determined in ANNEX B
(A)
	Starting current ratio IA/IN
Required:  ratio ( 10
	Time, tE
	

	
	
	
	
	 (1)

minimum value

determined in ANNEX B
(s)

Required: ( 5 s
	 (2)

value given in Figure 7

as a function of IA/IN
(s)


	

	
	
	
	
	
	
	

	Compatibility with provision for the selection of a protective device to prevent non-permissible temperatures:

	
	tE (1) > tE (2); i.e. suitable for protection by a current-dependent device (ref. Annex D)
	

	

	
	tE (1) < tE (2) in which case a suitable overload protective device is used for the machine as proven by test; 
	

	
	- refer to CONSTRUCTION ( ALL APPARATUS, Limiting temperature, Specific protective devices……….

	
	
	the protective device is identified by marking on the machine (see MARKING)

	
	- for test documentation verifying compliance with maximum permissible temperature, refer to:
	

	
	
	

	
	winding temperature sensor(s) is associated with protective device proven suitable when machine is stalled;

	
	- refer to CONSTRUCTION ( ALL APPARATUS, Limiting temperature, Specific protective devices……….

	
	
	protective device is identified by marking on the machine (see MARKING)

	
	- for test documentation verifying compliance with maximum permissible temperature, refer to:
	

	
	
	

	Motor supplied at varying frequency/voltage by a converter per (document)
	
	:

	
	· for test documentation verifying compliance with maximum permissible temperature for the motor


together with the converter and in association with the protective device that is provided, refer to:
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	5.2
	Luminaires designed for mains supply
	
	
	

	Item:
	
	

	Luminaires designed for mains supply  
(see also forms for IEC 60079-0)

	Light source; manufacturer/part no./certification (number of lamps used,
	
	):
	

	
	 
	

	
	
	

	
	cold starting fluorescent lamp with single-pin caps (Fa6) per IEC 61-1
	

	
	tungsten filament lamp for general lighting service per IEC 64 and 432
	

	
	blended (MBTF) lamp
	

	
	other lamp type (
	
	):

	

	
	
	 light source


	parts do not attain a higher temperature than the limiting temperature, 

(C, for a period longer than 10 s following breakage of the bulb

	
	
	

	
	- temperature at 10 s after bulb breakage,
	
	(C at
	
	(C ambient

	
	
	lamp does not contain free metallic sodium


	
	Lamps containing free metallic sodium (e.g. low pressure sodium lamps per IEC 60192) are not permissible

	Distance between lamp and protective cover (fluorescent tubes):
	

	
	protective lamp compartment cover; distance between lamp and cover,
	
	mm
Required:  ( 5 mm

	
	protective cover is an outer tube; distance between lamp and cover,
	
	mm
Required:  ( 2 mm

	Distance between lamp and protective cover (other lamps):

	

	
- lamp wattage,
	
	W; required distance for corresponding lamp wattage, P in Table 5, 
	
	mm
	

	
- actual distance between lamp and cover,
	
	mm
	

	Lampholder (manufacturer/part no./ratings/certification): 


(see ANNEX A)
	

	
	
	   

	

	
	edison type,  E
	
	(IEC 60238)
	
	fluorescent, Fa6 (IEC 60061-2)
	

	
	(other)
	
	

	Maximum surface temperature inside luminaire (*
	
	(C):
(other than lamp surfaces)

	
	( value for T Class per IEC 60079-0 or

	

	
	> value for T Class per IEC60079-0 and use is limited to specific potentially explosive atmosphere(s) below

	(  
	
	),

	

	in which case   
	
	highest surface temperature of the lamp (*
	
	(C) inside the luminaire

	
	is at least 50 K below the lowest temperature of ignition (
	
	(C), inside

	
	the luminaire, of the explosive atmosphere(s) for which the luminaire is intended

	
	(explosive atmosphere ignition temperature derived from (source/test reference):

	
	
	)

	Note: This dispensation is only valid for the gas atmospheres indicated in the certificate.

	Temperature at rim of lamp cap, *
	
	(C; limiting value,
	
	(C
not to exceed 195 (C

	Temperature at soldering point of lamp cap, *
	
	(C; limiting value,
	
	(C
not to exceed 195 (C

	*(refer to forms for IEC 60079-0, Temperature measurement)
	

	Ballast for tubular fluorescent lamp; manufacturer/part no./ratings/certification:
	

	
	

	
	- maximum temperature,
	
	(C; limiting value,
	
	(C
	

	(maximum temperature per TYPE VERIFICATIONS AND TYPE TESTS, Thermal test for luminaires with tubular fluorescent lamps)
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	5.3
	Cap lamps (except for Group I) and hand lamps with their own source of supply
	
	
	

	Item:
	
	

	Cap lamps (except for Group I) and hand lamps with their own source of supply

(see also forms for IEC 60079-0)

	Protective cover (material/ over-all dimensions,
	

	
	):

	
	
	

	
	minimum distance between cover and lamp with lamp securely inserted,
	
	mm
Required: ( 1 mm or

	
	lamp inserted in a spring-loaded lampholder and in contact with protective cover; spring travel,
	
	 mm

	
	Required spring travel: ( 3 mm
	

	
	cover guard; details:
	

	
	
	

	
	
	

	
	
	or

	
	
	 

	
	area of cover ( 50 cm2 and cover is protected by a protruding rim with a minimum height of 10 mm; details:

	
	
	

	
	
	

	
	
	or

	
	
	 

	
	area of cover > 50 cm2 and cover guard complies with *mechanical test requirements of IEC 60079-0
	

	
	(*refer to forms for IEC 60079-0, Test for resistance to impact, Enclosure or part of enclosure)
	

	Switching device(s) in the lamp circuit which produce sparks or arcs in normal service; details:

Note:  Including (e.g.) hermetically-sealed reed switches.
	

	
	
	

	
	
	

	
	
	

	
	- means preventing contact separation within the hazardous area:
	

	
	not required (type of protection per IEC 60079-0 other than 'e',
	
	) or

	
	mechanically interlocked, method:
	
	

	
	
	

	
	
	

	
	
	

	
	
	or

	
	
	 

	
	electrically interlocked, method:
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	5.4
	Measuring instruments and instrument transformers
	
	
	

	Item:
	
	

	Measuring instruments and instrument transformers
Note:  Instruments with moving coils are not permitted.
	

	Device; details (including manufacturer/part no./ratings/certification as applicable):
	

	
	

	
	

	
	

	
	

	
	
	

	Continuous withstand:
(refer to CONSTRUCTION ( ALL APPARATUS, Limiting temperature)

	
	
	Condition
	Duration
	Temperature
	

	
	
	1.2 ( rated current
	(A)
	1.2 ( rated voltage
	(V)
	
	Measured
	Limiting value

((C)
	

	
	a
	condition applied to:    (circuit)
	
	
	
	
	
	Method
	((C)
	
	

	
	b
	component/surface/part
	
	
	
	
	
	
	
	
	

	
	
	(X)
	
	(X)
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	a
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	b
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	ambient   
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	5.4
	Measuring instruments and instrument transformers (continued)
	
	
	

	5.5
	Transformers other than instrument transformers
	
	
	

	Item:
	
	

	Measuring instruments and instrument transformers (continued)

	

	Current transformers and current-carrying parts of measuring instruments:
(excluding voltage circuits)

	
	
	Circuit/condition
	Current (ref. Table 6)
	

	
	
	
	Isc (measured)
(A)
	Ith (applicable value)
( 1.1 ( Isc
(A) 
	Idyn (applicable value)
( 1.25 ( 2.5 Isc
(A) 
	

	
	No
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
Note:
For current-carrying parts supplied by current transformers, the values of Ith and Idyn need only equal the current flowing in the short-

circuited secondary windings of the current transformer with its primary windings carrying the currents Ith and Idyn applicable to them.

	Refer to TYPE VERIFICATIONS AND TYPE TESTS, Measuring instruments and instrument transformers:
	

	
	no reduction in level of security against explosions
	

	
	temperatures attained during passage of short-time current Ith do not exceed limiting values     in no case > 200(C

	Transformers other than instrument transformers
	

	Manufacturer/part no./ratings/certification (including any integral or fully-specified protective device):
	

	
	

	
	

	
	

	
	

	
	
	

	
	refer to TYPE VERIFICATIONS AND TYPE TESTS, Transformers other than instrument transformers
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	5.6
	Secondary batteries
	
	
	

	5.6.1
	Battery containers
	
	
	

	Item:
	
	

	Secondary batteries
(see also forms for IEC 60079-0)

	Type:
	
	lead-acid
	
	nickel-iron
	
	nickel-cadmium
	

	Manufacturer/part no./voltage/ampere-hours/configuration/range of capacities):
	

	
	

	
	

	
	

	
	
	

	Note:  Batteries with capacity > 25 Ah at the 5 h rate are subject to requirements for Battery containers, Cells and Connections following.

	Provision for charging; details:
	

	
	

	
	

	
	charging is intended to be applied outside the hazardous area  (see MARKING re warning plate)

	
	
	in accordance with manufacturer's instructions
	

	
	charging is intended to be applied in the hazardous area; safety measures:
	

	
	
	

	
	
	

	Battery containers
(see Figure 1)
	

	Container materials and assembly:
	

	
	steel; including (parts):
	
	

	
	other material(s) (parts as noted):
	

	
	
	

	Note:  Materials of construction other than steel are permissible only for Group II.

	
	internal surfaces of metallic material are lined with a bonded insulating layer; details:
	

	
	
	

	
	
	

	

	
	
	cover is painted (alternative to bonded insulating layer); details:
	

	
	
	

	
	
	

	
	electrolyte (
	
	) has no adverse affect on internal surfaces
	

	
	
	

	
	
	

	
	design withstands mechanical stresses in use (including transportation/handling)
	

	
	
	ref. forms for IEC 60079-0, Test for resistance to impact
	

	
	
	ref. forms for IEC 60079-0, Drop test
	

	
	
	partition walls are incorporated for the purpose; details:
	

	
	
	

	
	
	

	
	
	

	continued on 8/16  
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	5.6.1
	Battery containers (continued)
	
	
	

	Item:
	
	

	Battery containers (continued)

	Insulating barriers (material/dimensions):
	

	
	

	
	
Notes:
1.
Construction shall be such that required creepage distance in service is not reduced in an inadmissible way.



2.
Surface grooves shall not be considered in the calculation of creepage distances.
	

	
	partition wall (ref. 8/16) serves as insulating barrier
	

	
	positioned between
	
	

	
	height (
	
	mm) ( 2/3 cell height of
	
	mm
	

	
	prevents development of a nominal voltage exceeding 40 V in any section
	

	
	ref. CONSTRUCTION ( ALL APPARATUS, Clearances
	

	
	other purpose;
	

	
	
	

	Creepage distance between poles of adjacent cells and poles and battery container for:

 
	

	
	- nominal voltage ( 24 V; 
	
	 ( 35 mm

	
	- nominal voltage > 24 V;
	
	35 mm + at least
	
	mm, based on a value of
	
	V

	
	Required: ( 1mm added for each 2v in excess of 24 V

	Cover attachment method:
	

	
	

	
	Note:  The possibility of inadvertent opening or displacement in service shall be avoided.
	

	
	refer to forms for IEC 60079-0, Fasteners
	

	Cell installation:
	

	
	means which prevent displacement in service:-
	

	
	
	

	
	
	

	
	materials/electrolyte resistant properties for terminal mountings:- 
	

	
	
	

	
	
	 and for

	
	built-in items (e.g. packing, insulating barriers) :-
	

	
	
	

	
	
	)

	
	Note:  These insulating materials shall be non-porous and not easily ignitable.
	

	Drain holes:
	

	
	YES; details:
	
	

	
	NO; means which allow extraction of liquid without cell removal:
	

	
	
	

	Ventilation; details of openings:
	

	
	

	
	ref. TYPE VERIFICATIONS AND TYPE TESTS, Test for adequate ventilation of battery container
	

	
	hydrogen concentration in the battery container does not exceed 2 % by volume
	

	continued on 9/16  
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	5.6.1
	Battery containers (continued)
	
	
	

	5.6.2
	Cells
	
	
	

	Item:
	
	

	Battery containers (continued)

	Plugs and sockets; manufacturer/part no./ratings/pin configuration:
	

	
	

	
	

	
	
	

	
	separation requires the use of a tool; method:
	

	
	
	

	
	
	

	

	
	
	ref. forms for IEC 60079-0, Fasteners, Special fasteners
	

	

	
	
	warning label, indicating "SEPARATE ONLY IN A NON-HAZARDOUS AREA"

	
	separation does not require the use of a tool; ref. forms for IEC 60079-0 

	

	
	(single pole plugs and sockets) positive and negative plugs are non-interchangeable; features:
	

	
	
	

	
	
	

	
	
	

	Polarity markings:

Note:  Detail shall be unambiguous and the method shall be permanent.
	

	
	battery; detail/method:
	

	
	
	

	
	
	

	
	
	

	
	plugs and sockets; detail/method:
	

	
	
	

	
	
	

	Other electrical apparatus affixed to/incorporated in battery container: 
	

	
	

	
	

	
	type of protection per IEC 60079-0 other than 'e':
	
	

	Cells

(see Figure 1)
	

	Cell lid (material:
	
	) 
Note:  Readily ignitable materials shall not be used.
	

	
	sealed to cell container so as to prevent detachment and electrolyte leakage; method:
	

	
	
	

	
	
	

	
	
	

	Positive and negative plates; method of support:
	

	
	
	

	
	
	

	
	
	

	continued on 10/16  
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	5.6.2
	Cells (continued)
	
	
	

	5.6.3
	Connections
	
	
	

	Item:
	
	

	Cells (continued)

	Cells requiring maintenance of electrolyte level:
	

	
	means of indicating that the electrolyte level is between minimum and maximum permissible levels:
	

	
	
	

	
	
	

	
	
	

	
	precautions against excessive corrosion of plate lugs/busbars with electrolyte at minimum level:
	

	
	
	

	
	
	

	Allowance for expansion of electrolyte and deposition of slurry:
	

	
	headspace, 
	
	
	
	mud space,
	
	
	

	
	spaces are related in volume to anticipated battery life,
	
	

	Filling and vent plugs:
	

	
	easily accessible for maintenance; location/access by
	

	
	
	

	
	
	

	
	design prevents electrolyte ejection in normal use; features:
	

	
	
	

	Terminal post/lid seals; details:
	

	
	

	
	

	
	Note:  Seals shall be electrolyte-tight.
	

	Insulation resistance between live parts and battery container: 

	

	
	measured on new fully charged battery

	
	( 1 M(
	
	< 1 M(

	ref. TYPE VERIFICATIONS AND TYPE TESTS, Secondary batteries, Insulation resistance for test procedure

	Connections
	

	Intercell connections between adjacent cells which can move relative to one another:
	

	
	non-rigid; material/cross-sectional area/shape/insulation of connecting conductor:
	

	
	
	

	
	
	

	

	
	welded into cell terminal post
	
	soldered into cell terminal post
	

	
	crimped into a copper sleeve cast into terminal post (copper connector required)
	

	
	crimped into copper termination screwed by threaded fastener into cell terminal post (copper connector required)

	
	
- fastener ( 
	
	) and
	

	
	
- means preventing loosening:
	
	

	
	
	

	
	
	fastener engages copper insert cast into cell terminal post
	

	continued on 11/16  
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	5.6.3
	Connections (continued)
	
	
	

	Item:
	
	

	Connections (continued)

	
	effective contact area (
	
	mm2) between termination and cell terminal post ( connector cross-section

	
	Note:  No account of shall be taken of the area of  male and female threads in contact.
	

	
	ref. forms for IEC 60079-0, Temperature measurement for heating tests of screwed joints

at rated connector current

	
	

	
	
	rated connector current  (
	
	A) specified in (document):
	

	
	
	

	Duty (service) current,
	
	A:     (Note:  Total current considered for single connector where double connectors are used.)

	

	
	
	continuous
	

	
	
	intermittent (e.g. "on/off" periods);
	
	

	
	
	

	
	
	*at the battery manufacturer's discharge rate used to determine battery capacity:

	
	
	

	
	(Note:  *Applied where the duty cannot be defined.)
	

	
	- maximum connector temperature, 
	
	(C when carrying the current required for the duty
	

	
	(ref. forms for IEC 60079-0, Temperature measurement)
	

	
	- limiting temperature,
	
	(C



	(ref. CONSTRUCTION ( ALL APPARATUS, Solid electrical insulating materials and Limiting temperature)

	Connectors exposed to attack by electrolyte;
	

	
	

	
	

	
	
	:

	
	protected by
	

	
	
	

	
	
	

	
	(e.g. for lead-acid batteries,  non-insulated connectors of metals other than lead shall be lead-coated)
	

	Live parts of Group I battery:
	

	
	insulating covering of each live part to avoid tracking currents and accidental contact; details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	Live parts of Group II battery:
	

	
	insulating protection of live parts to avoid accidental contact; details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	


Sheet 29 of 57 
(IEC 60079-7, 1990, Amendments 1 & 2)

	IEC 60079-7
	SUPPLEMENTARY ( SPECIFIC APPARATUS
12/16
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	5.7
	General purpose connection and junction boxes
	
	
	

	Item:
	
	

	General purpose connection and junction boxes
	

	Terminal assemblies (manufacturer/part no./ratings/certification):
	

	
	

	
	

	
	

	
	

	
	

	
	
	

	Permissible maximum dissipating power,
	
	W 

	ref. TYPE VERIFICATIONS AND TYPE TESTS, General purpose connection and junction boxes

	Purpose: To ensure that values determined per CONSTRUCTION ( ALL APPARATUS, Limiting temperature, are not exceeded.

	
	Refer to CONSTRUCTION ( ALL APPARATUS, Terminals for external connections
	

	
	Refer to
	
	

	Terminals:

	
	Enclosure or compartment
	Terminal
	

	
	Maximum internal linear dimension

L

(cm)
	Circuit/terminal identification
	
	number of terminals
	Type
	Size

conductor cross-sectional area
(cm2)
	Resistance

R

terminal + conductor length (L)

at 20 (C
(()
	Power

I2R
per terminal

(W)
	Power

total for number of terminals

(W)
	

	
	
	
	Rated

current

I

(A)
	
	
	
	
	
	
	

	
	
	Ref.

No
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Sum of dissipated power values (W)  
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	5.8
	Resistance heating devices and resistance heating units
	
	
	

	Item:
	
	

	Resistance heating devices and resistance heating units

Notes:
1.
Not applicable to induction heating, skin effect heating, dielectric heating or any other heating system which involves passing current 

through a liquid, an enclosure or pipework.


2.
Clause 4.6 of this standard (ref. CONSTRUCTION ( ALL APPARATUS, Windings) does not apply to heating resistors



(these are not considered to be windings).


3.
The requirements of IEC 60079-0 for plastic materials do not apply to the insulating materials of heating resistors and to the sheaths of 

heating cables and tapes.

	Heating device; type/manufacturer/part no./ratings/certification:
	

	
	

	
	- heating resistor; conductive element material:
	
	

	
	
	positive temperature coefficient
	

	
	
	characteristics declared by the manufacturer:
	

	
	- resistance at 20 (C,
	
	(    (tolerance,
	
	)
	

	
	- maximum operating temperature Tp,
	
	(C
	

	
	- cold start current,
	
	A at
	
	(C
	

	
	
	self-limiting property; details:
	

	
	
	

	
	
	

	
	cold start current ( manufacturer's declared value + 10 % after the first 10 s of energization

	(ref.  TYPE VERIFICATIONS AND TYPE TESTS, Resistance heating devices and resistance heating units, Test for cold start current)

	Provision for protection of the resistance heating device against abnormal earth fault and earth leakage currents:

	
	intended to be protected in conjunction with an electrical apparatus in which it is incorporated; criteria:
	

	
	
	

	
	
	or

	
	
	 

	
	constructed for use with an electrical protective device (leakage or insulation monitoring) per Annex E 

such that the function of the protective device is assured by:
	

	
	
	

	
	
	or

	
	
	

	
	constructed for use with an electrical protective device (leakage or insulation monitoring) per Annex E 

such that the function of the protective device is assured by an electrically conductive covering layer of

	
	

	
	
	, in which case:
	

	

	the covering is   
	
	evenly distributed over the whole of the insulating sheath surface with

	
	
	coverage ( 70 % of the insulating surface and 

	resistance (  
	
	() of the conductive covering for the same length of the heating resistor:

	

	
	
	< heating resistor value at 20 (C or

	
	
	( heating resistor value at 20 (C  (protective device prevents excessive temperature under fault; for verification ref.
	 )

	
	
	
	

	alternatively, resistance of the conductive covering  
	in the case of a self-limiting heating resistor:
	

	
	 
	( value  (
	
	() of one bus conductor 

	Electrical insulation ensuring against heating resistor contact with the potentially explosive atmosphere; details:

	
	
	

	continued on 14/16  
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	5.8
	Resistance heating devices and resistance heating units (continued)
	
	
	

	Item:
	
	

	Resistance heating devices and resistance heating units (continued)

	Conductors for connections to resistance heating device  (cross-section,
	
	mm2); details:
	

	
	
	

	
	
	

	
	
	

	Required: conductor cross-section ( 1 mm2

	 Thermal insulation (details)
	

	
	:

	
	

	
	
	not considered as excluding access of the potentially explosive atmosphere

	
	
	considered as excluding access of the potentially explosive atmosphere based on:

	
	
	

	
	
	

	
	
Note:
These considerations are concerned with the determination of temperature class;



 however, the latter shall not normally be applied.

	Means preventing the resistance heating device or unit from exceeding the limiting temperature (
	
	(C):

	
	stabilized design, attaining a maximum temperature of 
	
	(C under specified conditions of use, i.e.

	
	
	

	
	
	

	
	
	

	

	
	
	refer to forms for IEC 60079-0, Temperature measurement
	

	
	
	ref.
	
	

	
	self-limiting property (see 13), resulting in a maximum temperature of
	
	(C
	

	
	
	refer to ANNEX C,
Verification of limiting temperature,


Heating device with self-limiting characteristic
	

	
	
	
	

	
	
	ref.
	
	

	
	electrical protective system (ref. Protection by a protective system, 15); cut-off temperature, 
	
	(C:

	
	
	independent of any control system for regulating functional temperature
	

	Parameters on which temperature of the resistance heating device depends:

	
	Characteristics defined in manufacturer's documentation; ref.
	
	
	

	
	
	

	
	Heat output
	Temperature of surroundings

(gas, liquid, workpiece)
	Heat transfer to surroundings
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	continued on 15/16  


Sheet 32 of 57 
(IEC 60079-7, 1990, Amendments 1 & 2)

	IEC 60079-7
	SUPPLEMENTARY ( SPECIFIC APPARATUS
15/16
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	5.8
	Resistance heating devices and resistance heating units (continued)
	
	
	

	Item:
	
	

	Resistance heating devices and resistance heating units (continued)

	Protection by a protective system; methods:
	

	
	sensing temperature of the resistance heating device; accomplished by:
	

	
	
	or

	
	
	

	
	sensing temperature of the immediate surroundings of the resistance heating device; accomplished by:
	

	
	
	or

	
	
	

	
	sensing the surrounding temperature; accomplished by:
	

	
	
	

	
	and by sensing (other parameters)
	
	; accomplished by:

	
	
	or

	
	
	

	
	sensing parameters other than temperature: 
	

	1)  
	
	; accomplished by:

	
	
	and

	2)  
	
	; accomplished by:

	
	
	

	Note:  Examples of parameters other than temperature are level, flow, current, leakage current, power consumption.
	

	Protective system (features): 
	

	
	system de-energizes resistance heating device/unit  (
	
	directly )                   (
	
	indirectly)
	

	
	- method of re-enabling the resistance heating device/unit:

	
	
	system (protective device) must be manually replaced and

	
	
	manufacturer's instructions specify replacement parts (in the case of a thermal fuse)

	
	
	

	or   
	
	system has to be manually reset after the resistance heating device/unit

has returned to its normal operating condition and

	
	
	

	
	
	replacement of the system requires the use of a tool

	or   
	
	automatic reset, with continuous monitoring of the protective system information

	
	in the event of sensor failure the heating device is de-energized before the limiting temperature is reached; ref. 

	
	
	

	
	adjustment of the protective device is locked and sealed so as to ensure against alteration in service; method:

	
	
	

	
	
	

	
	
	

	
	system operates under abnormal conditions; ref.
	
	

	Special conditions for safe use:
(e.g. in the case of a resistance heating unit supplied with an incomplete protective system)
	

	
	- ref. document 
	
	for appropriate instructions

	

	
	
	marking includes the sign "X"
	

	Refer to
TYPE VERIFICATIONS AND TYPE TESTS,
Resistance heating devices and resistance heating units and



Routine verification and routine tests, Electric strength test 
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	5.9
	Other electrical apparatus
	
	
	

	Item:
	
	

	Other electrical apparatus

	The following supplementary requirements for specific apparatus are considered applicable for purposes indicated:

	Requirement
	
	Applied to:

(apparatus/part/circuit/component)
	Purpose

	
	ref. Sheet (No)
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Note:  See also CONSTRUCTION ( ALL APPARATUS.
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	6.1
	Electric strength
	
	
	

	Item:
	
	

	Note:   The applicable test requirements of IEC 60079-0 are supplemented by tests specific to type of protection 'e' in the forms which follow. 

	Electric strength

	Test to specific standard:

	
	Entire apparatus
	Part/component
	Specific

standard

and clause
	Rated voltage

UN
(V)
	Test voltage

r.m.s. a.c. or d.c.
(V)
	Applied between:
	
	
	Breakdown (NO/YES)
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	period (min)
	at operating temperature
	
	

	
	(X)
	
	
	
	
	
	
	(X)
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	Alternatively (where there is no test requirement):

	
	Entire apparatus
	Part/component
	Test voltage (+5 %, -0 %)
	Applied between:
	
	
	Breakdown (NO/YES)
	

	
	
	
	500 V r.m.s.

(supply voltage ( 90 V peak)
	Supply voltage

> 90 V peak

 (greater of:)
	Resistance

heating device/unit 
	
	
	
	
	

	
	
	
	
	
	
	
	period (min) 

Required: 1 min +5 %, -0 % 
	at operating temperature
	
	

	
	
	
	
	1000 + 2U
where U = rated volts
(V)
	1500 V r.m.s.
	1000 + 2U
where U = rated volts

(V)
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	(X)
	
	(X)
	
	(X)
	
	
	
	(X)
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	6.2
	Rotating electrical machines
	
	
	

	Item:
	
	

	Rotating electrical machines

	Ratings:

	
	
	V,
	
	Hz,
	
	A (IN), (
	
	 phase); rated output P,
	
	kW/(kVA)

	

	
	continuous duty
	
	short-time duty
	
	periodic duty

	Determination of starting current ratio IA/IN and time tE

	
	
	

	Temperature rise in rated service:

	
	ref. ANNEX B (
CAGE MOTORS – METHODS OF
TEST AND OF CALCULATION,


Temperature rise of stator and rotor windings in rated service

	
	

	
	refer to
	
	

	Temperature rise in stalled motor:

	
	ref. ANNEX B (
CAGE MOTORS – METHODS OF
TEST AND OF CALCULATION,


Temperature rise in stalled motors (determined experimentally)

	
	

	
	ref. ANNEX B (
CAGE MOTORS – METHODS OF
TEST AND OF CALCULATION,


Temperature rise in stalled motors (calculated)

	
	

	Figures derived by calculation (values of temperature rise referring to rated service and stalled condition) due to:

	
	machine rating > 160 kW

	
	75 kW < machine rating < 160 kW (the manufacturer and testing station agree to accept calculated figures since neither has adequate test facilities)
	

	
	
	

	Orientation during tests:
	

	
	axis horizontal
	
	axis vertical
	
	
	
	

	
	(intended operating position(s);
	
	)

	
	
Note:
Machines may tested in the horizontal position even if intended for use in positions other than horizontal,



provided test conditions are equivalent to service conditions.
	

	Notes:
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	6.3
	Luminaires designed for mains supply
	
	
	

	Item:
	
	

	Luminaires designed for mains supply

	Mechanical tests for screwed lampholders:     (E10 lamp cap excluded; see also ANNEX A)
	

	
	Test lamp cap (IEC 60238)
	

	
	Size
	test lamp cap fully inserted
	Ref. Table 7
	

	
	
	
	Insertion torque

(N.m)

Required:

1.0 ( 0.1 N.m (E14)

1.5 ( 0.1 N.m (E27)

3.0 ( 0.1 N.m (E40)
	Removal torque

(N.m)

Required minimum:

0.3 N.m (E14)

0.5 N.m (E27)

1.0 N.m (E40)
	
	

	
	
	
	
	
	measured after rotating

test lamp cap 15(
	

	
	
	
	
	
	
	

	
	E14
	E27
	E40
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Thermal test for luminaires with tubular fluorescent lamps

	
	diode(s) connected in series with lamp(s)
	

	110 % of rated voltage (rated voltage, 
	
	V ( 1.1 =
	
	V):

	

	
	Component/surface/part
	Temperature
	

	
	
	Method
	((C)
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	ambient:   
	
	
	

	maximum temperature value, corrected for maximum service ambient (  
	
	(C),
	
	(C

	maximum surface temperature per IEC 60079-0, for the temperature class,   
	
	(C

	rated voltage:



	
	Ballast windings

(location)
	Temperature
	

	
	
	Measured
	Limiting value

((C)
	

	
	
	Method
	((C)
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	ambient    
	
	
	
	

	(refer to CONSTRUCTION ( ALL APPARATUS, Limiting temperature)
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	6.4
	Measuring instruments and instrument transformers
	
	
	

	Item:
	
	

	Measuring instruments and instrument transformers

	Thermal and dynamic stresses:

	
	Ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, Measuring instruments and instrument transformers, Current transformers and current-carrying parts of measuring instruments:
	Applied to

(part)
	evidence of reduced level of security against explosions

NO/YES 
	Temperature
	

	
	
	
	
	
	

	
	Ith
r.m.s. primary current ( Ith 
	Idyn

peak primary current ( Idyn
	Condition No 

(from Sheet 6/16 of the above reference) 
	
	
	Rise, K, + service temperature

((C)

for service temperature ref. forms for IEC 79-0, Temperature measurement
	Limiting value

 ((C)

 ref. CONSTRUCTION ( ALL APPARATUS, Limiting temperature
	

	
	Thermal test of current transformer

(secondary short-circuited)
	Thermal test of current-carrying parts
	Test

duration

(s)

( 1 s
	Test current

 (A)
	Dynamic test of current transformer

(secondary short-circuited)
	Dynamic test of current-carrying parts
	Test

duration

(s)

( 0.01 s
	Test current

I

(A)

applied for at least one peak


	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Note:
Where the dynamic test is combined with the thermal test the following are applicable:


- first major peak of test current ( Idyn and


- I is applied for time t such that I2t ( (Ith)2 and


- 0.5 s < t < 5 s
	Ambient
	

	
	
	Method
	((C)
	

	
	
	
	
	

	For limiting values of temperature at Ith refer to CONSTRUCTION ( ALL APPARATUS, Limiting temperature.

	Method(s) of determining temperature rise: 
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	6.4
	Measuring instruments and instrument transformers (continued)
	
	
	

	6.5
	Transformers other than instrument transformers
	
	
	

	Item:
	
	

	Measuring instruments and instrument transformers (continued)

	Interturn overvoltage test of current transformer: 


	

	
	secondary windings open-circuited  (or connected to high impedance peak voltage reading instrument)
	

	
	sinusoidal current at 
	
	Hz (40 – 60 Hz) applied for 60 s to primary winding, subject to a maximum value of

	 1.2 ( rated primary current (  
	
	A) =
	
	A  

	or   
	
	limited to 
	
	A on attaining voltage (in secondary) of 4.5 kV peak

	Result:
	

	
	no breakdown
	
	breakdown
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Transformers other than instrument transformers
	

	Temperature test conditions:
	

	
	specified load forms part of the apparatus 

	
	specified load does not form part of the apparatus (e.g. remote interconnected device),

in which case adverse load conditions including secondary winding short-circuit are considered

	
	

	
	protective device in circuit

	Temperature test data:

	
	refer to forms for IEC 60079-0, Temperature measurement

	
	refer to
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	6.6
	Secondary batteries
	
	
	

	6.6.1
	Insulation resistance
	
	
	

	6.6.2
	Shock test
	
	
	

	Item:
	
	

	Secondary batteries

	Insulation resistance

	Test conditions:

	
	- ohmmeter measuring voltage,
	
	V
( 100 V required 
	

	
	connections between battery and external circuits   (
	
	and battery container) disconnected
	

	
	cells filled with electrolyte up to the maximum permissible level
	

	
	- insulation resistance measured between live parts and battery container,
	
	M(        ( 1 M( required

	Shock test

	

	
	applicable (batteries are subject to mechanical shocks in normal service)
	

	
	not applicable (marking includes the sign "X" indicating special conditions of safe use)
	

	Shock test:
	

	
	Test conditions
	Test procedure
	Acceptance criteria
	

	
	Samples

new fully-charged cells complete with intercell connectors, installed in a suitable container
	Sample mounting on shock machine

per Cl. 4.3 of

IEC 68-2-27

ref. IEC 68-2-47 also
	Shock machine

per references 

to IEC 68-2-27

(below)
	
	
	

	
	
	
	
	
	Results
	

	
	Sample No
( multiple samples representing a range of capacities)
	Cell capacity rating and configuration

each test sample shall comprise at least 2 ( 2 cells
	in normal operating attitude
	by its normal means of attachment
	fixing method
	half-sine (trapezoidal) pulse per Fig. 3
	velocity change tolerances per Cl. 4.1.2 
	transverse motion tolerance per Cl. 4.1.3
	measuring system characteristics per Cl. 4.2
	peak acceleration value of 5 gn per Table 1 in Cl. 5
	Capacity (initial)
	15 independent

shocks applied
	Capacity (after recharging)
	no abrupt change in voltage
	no visible damage/deformation
	no reduction in capacity > 5 %
	

	
	
	
	
	
	directly to machine mounting surface
	by means of a rigid fixture (alternative)
	
	
	
	
	
	
	constant 5 h discharge current
	3, successive; vertically upwards direction
	3, successive, in each direction along two perpendicular axes in the horizontal plane
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	axes in the horizontal plane chosen

so as to reveal possible weaknesses
	
	
	
	
	

	
	
	
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(X)
	(Ah)
	(A)
	(X)
	(X)
	(X)
	(Ah)
	(X)
	(X)
	(X)
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	6.6.3
	Test for adequate ventilation of battery container
	
	
	

	Item:
	
	

	Test for adequate ventilation of battery container

	*Volume of hydrogen required to be released within battery container:
	

	
	pure hydrogen; flow rate
=  number of cells (
	
	 ) ( capacity (
	
	Ah) ( 5 ( 10(6 =
	
	m3/h

	
	impure hydrogen (purity, 
	
	%), compensated by flow rate increase to
	
	m3/h

	Method 1:
	

	
	battery container fitted with closed boxes (having filler and vent plugs of identical form, number and location  as for cells) in place of cells, located so as to retain normally existing natural ventilation between cells

	
	

	
	constant *flow of hydrogen fed (equally distributed) to filler and vent plugs, into the space above the boxes

	Method 2:
	

	
	battery container equipped with a battery made up of cells of number, type and capacity as intended in service 

	
	overcharging current applied to produce a constant flow of hydrogen in accordance with the formula,
	

	
	Overcharging current =   
	hydrogen (m3/h; *as determined above)
	=
	
	A
	

	
	
	number of cells (
	
	) ( 0.44 ( 10(3
	
	
	
	

	Determination of maximum hydrogen concentration within the battery container:
	

	
	
	Method 1
	Method 2
	Measurement of

hydrogen concentration

last listed value of % H2 ( 105% of the mean of 4 consecutive measurements
	Temperature

((C)

values shall not differ by more than 4 K (15 (C < value < 25 (C)
	
	

	
	
	
	
	No
	Time interval

(min.)
	% H2
	Increase

from

mean
	Ambient
	Battery container
	Cells

(Method 2)

or boxes simulating cells

(Method 1)
	
	

	
	
	
	
	
	
	
	( 5%
	> 5%
	
	
	
	
	

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

	
	1ST trial:  
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2ND trial:  
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	----
	----
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Maximum of listed (last) values:  


not to exceed 2%
	
	method:  
	
	
	
	

	Notes:
1.
Tests conducted at the barometric pressure of the testing station, in a draught-free area.


2.
Measurements shall be made so as to ensure that % H2 is concentration within battery container (not as  released from filler/vent plugs).
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	6.7
	General purpose connection and junction boxes
	
	
	

	Item:
	
	

	General purpose connection and junction boxes

	Determination of "worst case" terminal (i.e. where more than one type/size of terminal is used):

	
	
	Ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, General purpose connection and junction boxes, Terminals:
	Temperature test
	
	

	
	
	
	Duration

(min.)

sufficient to attain steady state
	Temperature
	
	

	
	
	Test

current

(A)

i.e. rated current of terminal
	
	Length of wire connected to terminal

(cm)

maximum size of conductor

of length corresponding to dimension L
	
	Rise

K
	Method
	
	

	
	
	
	applied to terminal (Ref. No)
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	Ambient ((C)
	Method
	
	

	
	
	
	
	
	

	Maximum permissible dissipated power based on temperature of hottest part with "worst case" terminals fitted:

	
	
Ref.
SUPPLEMENTARY ( SPECIFIC APPARATUS,


General purpose connection and junction boxes, Terminals:
	Temperature of hottest part
	

	
	Test

current

(A)

i.e. rated current of terminal applied to terminals wired in series
	Test terminals
	Wiring of terminals
	Power

I2R
per terminal

(W)
	Location
	((C)
	Method
	

	
	
	applied to terminal per Ref. No
	number of terminals
	number of terminals based on:
	
	
	
	
	
	

	
	
	
	
	maximum number of terminals

accommodated by enclosure
	maximum number of terminals

provided in service
	(other reason)
	Length of wiring per terminal

(cm)

maximum size of conductor of length

corresponding to dimension L
	terminals series-connected with

conductors in groups of six
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	(X)
	(X)
	
	
	(X)
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Maximum total dissipated power (W):  
	
	ambient:  
	
	
	

	
	Limiting value; ref. CONSTRUCTION ( ALL APPARATUS, Limiting temperature:  
	
	(C
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	6.8
	Resistance heating devices and resistance heating units
	
	
	

	Item:
	
	

	Resistance heating devices and resistance heating units    (tests conducted on sample or prototype resistance heating device)

	ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 13/16, Resistance heating devices and resistance heating units
	

	Heating device:

	
	heating resistor

	

	
	heating cable; sample length,
	
	m    ( 3 m   (
	
	including constructional discontinuities:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	 )

	
	
	possible installed length of cable > 75 m
	

	
	heating tape; sample length,
	
	m    ( 3 m   (
	
	including constructional discontinuities:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	 )

	
	
	possible installed length of tape > 75 m
	

	
	(other)
	

	
	
	

	Verification of electrical insulation:

	
	Relevant part of sample
	
	Temperature

((C)

10 <(C < 25

(throughout

all steps)


	Insulation integrity test
	

	
	
	
	
	Voltage applied for 1 min.

(sample immersed in tap water)
	Insulation resistance

measured with

500 V d.c.

(nominal) source voltage

(M()

Required:

( 20 M(
(( 500 M( for

a 3 m sample in case of possible installed length

of cable or tape exceeding 75 m)


	

	
	
	
	
	500 + 2 U

U = rated voltage of apparatus

(V)


	Single heating conductor
	Multiple

heating conductors

(connections may be broken) 
	
	

	
	
	immersed 30 min. in tap water
	
	
	between the conductor and

the conductive covering
	between the conductor and the water (no conductive covering)
	between each pair of conductors
	between each conductor and

the conductive covering
	between each conductor and the water (no conductive covering)
	
	

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

	
	
	
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	----
	----
	
	----
	----
	
	

	continued on 10/10   
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	IEC 60079-7
	TYPE VERIFICATIONS AND TYPE TESTS
10/10
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	6.8
	Resistance heating devices and resistance heating units (continued)
	
	
	

	Resistance heating devices and resistance heating units (continued)

	Insulation integrity test (applicable to tests below):

	
	Relevant part of sample
	sample, conditioned per thermal stability evaluation (below)
	sample (cable or tape), subjected to

test for resistance to impact (below)
	Temperature

((C)

10 <(C < 25

(throughout

all steps)


	Voltage applied for 1 min.

(sample immersed in tap water)
	Insulation resistance

measured with

500 V d.c.

(nominal) source voltage

(M()

Required:

( 20 M(
(( 500 M( for a 3 m sample in case of possible installed length of cable or tape exceeding 75 m)


	

	
	
	
	
	
	500 + 2 U

U = rated voltage of apparatus

(V)


	Single heating conductor
	Multiple

heating conductors

(connections may be broken) 
	
	

	
	
	
	
	
	
	between the conductor and

the conductive covering
	between the conductor and the water (no conductive covering)
	between each pair of conductors
	between each conductor and

the conductive covering
	between each conductor and the water (no conductive covering)
	
	

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

	
	
	
	----
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	
	impacted area of cable or tape (Sample 1)
	----
	
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	
	impacted area of cable or tape (Sample 2)
	----
	
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	Thermal stability of insulating materials:

	
	sample stored in air at (Tp + 20) (C  (
	
	(C) for
	
	weeks   ( 4 weeks at operating temp. + 20 (C (( 80 (C)

	
	sample, in turn, stored in air at 
	
	(C for 
	
	h      (30 < (C < (25 for ( 24 h
	

	
	sample subjected to insulation integrity test (above) to verify compliance

	Test for resistance to impact of resistance heating device:    (conducted on two new samples)
	

	
	not applied (resistance heating device/unit is protected by an enclosure complying with

the Test for resistance to impact of IEC 60079-0)

	
	

	
	ref. forms for IEC 60079-0, Test for resistance to impact

	
	
	7 J
	
	4 J

	

	- impact head (cable/tape):  
	
	25 mm dia. steel cylinder (adequate length to cover total width of cable or tape), oriented at 90( to axis of sample

	
	
	

	
	samples subjected to insulation integrity test (above) to verify compliance

	Test for cold start current:   (conducted on 3 samples of the resistance heating device attached to thermal mass/heat sink in cold chamber)

	
	- stabilized cold chamber temperature,
	
	(C     manufacturer's declared cold start temperature ( 2 (C

	
	- operating voltage (
	
	V) applied; maximum current after 10 s through first minute of energization:

	
	Sample 1, 
	
	A
	Sample 2, 
	
	A
	Sample 3, 
	
	A

	Tests for specific form of resistance heating device or unit (including verification of limiting temperature):

	
	refer to ANNEX C
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	IEC 60079-7
	ROUTINE VERIFICATION AND ROUTINE TESTS
1/1
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	7.1
	Electric strength test
	
	
	

	7.2
	Electric strength test (batteries)
	
	
	

	Item:
	
	

	
	The manufacturer agrees to perform routine tests per the procedures outlined below:

	Note:
The following supplement the requirements of IEC 60079-0.  See also forms for IEC 60079-0.

	Electric strength test

	
	Test to specific standard:

	

	
	Apparatus (or part/component)
	Specific

standard

and clause
	Test voltage

r.m.s. a.c. or d.c.
(V)
	Applied between:
	
	

	
	
	
	
	
	period

 (min)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	

	
	Alternatively (where there is no test requirement):
	

	

	
	Apparatus (or part/component)
	Test voltage (+5 %, -0 %)
	Applied between:

for 1 min +5 %, -0 %
	

	
	
	500 V r.m.s.

(supply voltage ( 90 V peak)
	Supply voltage

> 90 V peak

 (greater of:)
	Resistance

heating device/unit 
	
	

	
	
	
	
	
	
	

	
	
	
	1000 + 2U

where U = rated volts
(V)
	1500 V r.m.s.
	1000 + 2U

where U = rated volts

(V)
	
	

	
	
	
	
	
	
	
	

	
	
	(X)
	
	(X)
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Electric strength test (batteries)
	

	Insulation resistance:

	
	ohmmeter measuring voltage,
	
	V
( 100 V required 
	

	
	connections between battery and external circuits   (
	
	and battery container) disconnected
	

	
	cells filled with electrolyte up to the maximum permissible level
	

	
	measured insulation resistance,
	
	M(         ( 1 M( required
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	MARKING

 

1/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	8
	Marking
	
	
	

	Note:  For major marking content refer to forms for IEC 60079-0, Marking.  These sheets cover specific marking for the type of protection.

	Item:
	
	

	Marking

	
	rated voltage
	
	rated current

	Rotating electrical machine/a.c. magnet (overload protection):

	
	starting current ratio IA/IN
	
	time tE (s)

	
	associated (specific) protective device:
	

	
	
	

	
	
	

	Measuring instrument/instrument transformer:
	

	
	rated short-time thermal current Ith
	
	rated dynamic current Idyn
	

	Luminaire; technical data of lamp(s) to be used (e.g.):

	
	(rating)
	
	(dimensions)
	
	
	
	

	Note:
A dispensation for a lamp (having surface temperature + 50 K ( lowest temperature of ignition, inside a luminaire, of the explosive 
atmosphere(s) for which the luminaire is intended, where interior surface temperature exceeds the maximum surface value prescribed by


IEC 60079-0), requires the specific gas atmosphere(s) to be indicated in the certificate.

	General purpose terminal or junction box:
	

	
	permissible maximum dissipated power
	

	Restrictions in use (e.g.):

	
	(use in clean environments only)       

	
	
	
	

	
	
	
	

	Characteristics of special protective devices (e.g.):

	
	(temperature control)
	
	

	
	(arduous starting conditions; Annex B, D)
	
	

	
	(special supply conditions; converters)
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Secondary batteries:
	

	
	type of cells
	
	number of cells
	
	nominal voltage
	

	
	rated capacity with corresponding duration of discharge
	

	
	warning label "SEPARATE ONLY IN A NON-HAZARDOUS AREA"   (plugs/sockets separable only with the use of a tool) 

	
	warning plate "DO NOT CHARGE IN A HAZARDOUS AREA" on battery container

(where no safety measures are incorporated for charging in the hazardous area)

	
	

	
	information and instructions for charging/use/maintenance/safe operation    (for display in the battery charging station) 

	Resistance heating devices and resistance heating units:
	

	
	operating temperature Tp
	

	Note: The manufacturer should state the minimum permissible bending radius and temperature at which a flexible heating device may be formed.

	Reduced degree of protection by enclosure: 

	
E.g.
Rotating electrical machine for use only in clean environments or enclosure 

with degree of protection reduced by drain holes or ventilation openings.

	
	IP 
	
	
	

	continued on 2/2  
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	IEC 60079-7
	MARKING

 

2/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	8
	Marking (continued)
	
	
	

	Item:
	
	

	Marking (continued)

	Sign "X", indicating special conditions noted in the certificate in accordance with the following:
	

	
	degree of protection provided by enclosure reduced by drain holes or ventilation openings

	
	
	

	
	
	

	
	
	

	
	
	

	
	enclosed ventilated rotating electrical machine for use only with pipe connections for cooling air inlet/outlet

	
	
	

	
	
	

	
	
	

	
	
	

	
	rotating electrical machine for use only in clean environments
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	resistance heating unit supplied with an incomplete protective system    (as an example, for features of protective system)

	
	
	

	
	
	

	
	
	

	
	
	

	
	secondary battery not to be subjected to mechanical shocks in normal service      
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	IEC 60079-7
	ANNEX A (
LAMPHOLDERS AND LAMP CAPS


FOR LUMINAIRES DESIGNED FOR 
MAINS SUPPLY
1/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	A.1
	Test for non-transmission of an internal ignition
	
	
	

	A.2
	Screw lampholders
	
	
	

	Item:
	
	

	Test for non-transmission of an internal ignition

	Lampholder with appropriate lamp cap fitted:

(ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 3/16, Luminaires designed for mains supply)
	

	
	placed in test chamber  (volume
	
	 )

	
	same test mixture throughout

	
	 volume ratio of test chamber to enclosed volume of lampholder ( 5 to 1 for Group II test

	

	
	Test No
	Ignition source/location
	Notes

(test set-up, method, etc.)
	Flame transmission (NO/YES)
	Method
	Test mixture

(IEC 60079-1, Table IV)
	

	
	
	
	
	
	Group I; IEC 60079-1, Cl. 14.2.1.1

(tested in normal condition)
	Group II; IEC 60079-1, Cl. 14.2.2.2

(tested in normal condition)
	
	Group I;  12.5 (  0.5 % methane-hydrogen (58/42 ( 1 %)
	Group IIC;  27 (  1.0 % hydrogen
	Group IIC;  7.5 ( 1 % acetylene
	(C
	

	
	
	
	
	
	
	
	Test mixture pressure

(bar)
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	

	Screw lampholders
	

	
	subjected to test for non-transmission of an internal ignition (as above) or
	

	
	lampholder fitted with quick-acting switch with an enclosure meeting construction test requirements for non-transmission of an internal ignition:

(e.g. a component Ex d switch)
	

	
	
	

	
	- details, including manufacturer/part no./rating;
	

	
	
	

	
	
	

	

	
	
	certified  (
	
	 )

	or   
	
	refer to forms for IEC 60079-1
	

	continued on 2/2   
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	IEC 60079-7
	ANNEX A (
LAMPHOLDERS AND LAMP CAPS


FOR LUMINAIRES DESIGNED FOR 
MAINS SUPPLY
2/2
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	A.2
	Screw lampholders (continued)
	
	
	

	A.3
	Lampholders for tubular fluorescent lamps
	
	
	

	A.4
	Other lampholders
	
	
	

	Item:
	
	

	Screw lampholders (continued)

	Insertion and removal torques:
	

	
	ref. TYPE VERIFICATIONS AND TYPE TESTS,
Luminaires designed for mains supply,


Mechanical tests for screwed lampholders
	

	
	
	

	Creepage distances and clearances:
	

	
	ref. CONSTRUCTION ( ALL APPARATUS, 3/8, Clearances and 4/8, Creepage distances:
	

	
	- compliance with minimum requirements of Table A.1;
	

	
	
	for U ( 60 V, creepage distance and clearance ( 2 mm
	

	
	
	for 60 < U ( 250 V, creepage distance and clearance ( 3 mm
	

	
	Grade a insulation  (Table 2)
	

	Lampholders for tubular fluorescent lamps
(ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 3/16, Luminaires designed for mains supply)
	

	Compliance with dimensional requirements of data sheet Fa6 (IEC 61-2):
	

	
	
	Dimension (mm)
	Reference document

(if provided)
	
	

	
	
	(data sheet Fa6; IEC 61-2)
	Actual
	
	
	

	
	
	Code
	Min.
	Max.
	
	
	
	

	
	
	D
	(
	d + 0.1
	
	
	
	

	
	
	E
	6.03
	6.08
	
	
	
	

	
	
	G
	14.5
	(
	
	
	
	

	
	
	H
	1.0
	(
	
	
	
	

	
	
	J
	5.0
	(
	
	
	
	

	Other lampholders

	Length of path through joint between lampholder and cap/pin (of lamp), at the moment of contact separation:
	

	
	measured,
	
	mm
( 10 mm required
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	IEC 60079-7
	ANNEX B (
CAGE MOTORS – METHODS OF


TEST AND OF CALCULATION 
1/3
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	B.1
	Temperature rise of stator and rotor windings in rated service
	
	
	

	B.2
	Temperature rise in stalled motors (determined experimentally)
	
	
	

	Item:
	
	

	Temperature rise of stator and rotor windings in rated service
(ref. IEC 60034-1 and IEC 60079-7,Table B.1)

	
	Thermal test
	Winding temperature
	

	
	Operating condition

(according to rated duty)
	Duration

(h)
	Winding
	Cold

resistance,

R1

at ambient

(()
	At end of thermal test
	Limiting value ((C)

(ref. CONSTRUCTION

( ALL APPARATUS,

Limiting temperature)
	

	
	
	
	
	
	Initial

resistance,

R2

(()
	Measured within:
	Rise,

K
	
	

	
	
	
	
	
	
	Time after switch-off

(s)
	short stopping time

(Note 1)
	extended stopping time (Note 2)
	
	
	

	
	
	
	
	
	
	
	(X)
	(X)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
Notes:
1.
Short stopping time = time after switch-off per Table B.1 (a value obtained within this 



interval is taken as the maximum temperature rise).


2.
Extended stopping time ( 2 ( time after switch-off per Table B.1 where a resistance reading 


is not possible within the prescribed time interval (in which case additional resistance 
readings are plotted and extrapolated to the time interval to determine the value shown).
	Ambient
	

	
	
	Method
	((C)
	

	
	
	
	
	

	Temperature rise in stalled motors (determined experimentally)

	Stalled motor initially at ambient ( 
	
	(C)

	Test voltage (UT) at rated frequency (
	
	Hz):
	
	rated voltage (UN)
	
	< rated,
	
	V

	Stator current (( UN /UT) measured 5 s after switching on, IA ,
	
	A

	Temperature rises in rotor cage (bars and rings) and of stator winding:

	
	Part/location
	Method
	Period monitored,

t

(s)
	Rise ((()
	

	
	
	Stator – average (( 

(rise of resistance)
	Rotor cage
	
	measured ( (UN /UT)2
saturation considered
	K
	

	
	
	
	temperature rises shall be measured by thermocouples (and measuring instruments having time constants that are small compared with ((/t)

or by temperature detectors or

other suitable means as noted
	
	
	
	

	
	
	(X)
	
	
	(X)
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Note:  The highest of the temperatures obtained in the rotor cage is to be considered in the determination of time tE.
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	IEC 60079-7
	ANNEX B (
CAGE MOTORS – METHODS OF


TEST AND OF CALCULATION 
2/3
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	B.3
	Temperature rise in stalled motors (calculated)
	
	
	

	B.4
	Determination of time tE
	
	
	

	Item:
	
	

	Temperature rise in stalled motors (calculated)

	Rotor
	

	Calculation of temperature of short-circuited rotor; temperature rise calculated from the joule heating effect:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
Note:
Considerations include heat generated in bars/rings, thermal capacity of cage, influence


of skin effect on heat distribution in the bars, allowance for heat transfer to the iron.
	

	Stator windings
	

	Starting current density, j,
	
	A/mm2
	

	Coefficient, a, in K/( A/mm2)2 s:
	

	
	copper, 0.0065
	
	other material  (
	
	 ),
	
	
	

	Rate of temperature rise with time:
	((
	= a ( j 2 ( 0.85
	

	
	t
	
	

	
	= (
	
	 ) ( (
	
	 )2 (
	0.85
	

	
	=
	
	K/s
	

	Determination of time tE
	

	
	
	

	
	
	Rotor (hottest part)
	Stator
	Ref. Figure 3
	
	

	
	
	
	
	OC
	OA
	AB
	BC = OC – (OA + AB)
	
	

	
	
	
	
	Limiting temperature

((C)
	Maximum ambient temperature

(e.g. 40 (C)

((C)
	Temperature rise, K, in rated service
	Difference, K
	t(2) in s
	
	

	
	
	
	
	
	
	
	
	Time, tE, for

 excursion ((() from service temperature to limiting value

(s)
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	(ref. CONSTRUCTION ( ALL APPARATUS, Limiting temperature)

	Time tE for the motor for the appropriate temperature class (smaller value above):
	
	 s
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	IEC 60079-7
	ANNEX B (
CAGE MOTORS – METHODS OF


TEST AND OF CALCULATION 
3/3
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	B.5
	Motors designed for arduous starting conditions or provided with special protective devices
	
	
	

	B.6
	Motors forming units with converters
	
	
	

	Item:
	
	

	Motors designed for arduous starting conditions or provided with special protective devices
	

	Motor designed for arduous starting conditions (see Annex D, Clause D.3):
	

	
	associated protective device; reference document(s) and/or details of protective device:
	

	
	
	

	
	
	

	Motor provided with special protective device(s):
	

	
	ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 2/16, Machines with cage rotors
	

	
	reference document(s) and/or details of protective device(s):
	

	
	
	

	
	
	

	Test documentation verifying compliance with maximum permissible temperature:
	

	
	refer to:
	
	

	Motors forming units with converters
	

	
	ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 2/16, Machines with cage rotors
	

	
	ref.
	
	

	

	Notes:
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	IEC 60079-7
	ANNEX C (
TYPE TESTS FOR SPECIFIC FORMS


OF RESISTANCE HEATING DEVICES


OR RESISTANCE HEATING UNITS
 1/4
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	C.1
	Resistance heating devices subjected to mechanical stresses
	
	
	

	Item:
	
	

	Resistance heating devices subjected to mechanical stresses

	Flexible resistance heating device not protected by an enclosure complying with IEC 60079-0,

Test for resistance to impact:
	

	
	cable
	
	tape
	
	
	
	

	(such devices are subject to crushing and low temperature bend tests below)
	

	Insulation integrity test (applicable to tests below):

	
	Relevant part of sample
	sample, subjected to crushing
	sample, subjected to low temperature bending
	Temperature

((C)

10 <(C < 25

(throughout

all steps)


	Voltage applied for 1 min.

(sample immersed in tap water)
	Insulation resistance

measured with

500 V d.c.

(nominal) source voltage

(M()

Required:

( 20 M(
(( 500 M( for a 3 m sample in case of possible installed length of cable or tape exceeding 75 m)


	

	
	
	
	
	
	500 + 2 U

U = rated voltage of apparatus

(V)


	Single heating conductor
	Multiple

heating conductors

(connections may be broken) 
	
	

	
	
	
	
	
	
	between the conductor and

the conductive covering
	between the conductor and the water (no conductive covering)
	between each pair of conductors
	between each conductor and

the conductive covering
	between each conductor and the water (no conductive covering)
	
	

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

	
	
	
	----
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	
	
	----
	
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	Crushing test:

	
	sample placed on rigid flat steel support
	

	
	crushing force of 1500 N applied for 30 s (without shock) by means of 6 mm diameter steel rod

having hemispherical ends and a total length of 25 mm with

	
	

	
	
	rod laid flat on sample

	or   
	
	rod placed across sample (cable or tape) at right-angles)

	
	sample subjected to insulation integrity test (above) to verify compliance
	

	Low temperature bend test:
(test apparatus per Figure C.1)
	

	
	test apparatus, with sample in position, maintained for 4 h at a temperature of
	

	
	
	(10 (C                     
	

	or   
	
	lowest temperature declared by manufacturer  (
	
	) (3 (C
	

	
	immediately following conditioning period, sample bent through 90( around one mandrel, then through 180(
in the opposite direction over the second mandrel and then straightened to its original position with

	
	

	
	
	bending cycle carried out twice (one cycle in about 5 s)
	

	
	sample subjected to insulation integrity test (above) to verify compliance
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	IEC 60079-7
	ANNEX C (
TYPE TESTS FOR SPECIFIC FORMS


OF RESISTANCE HEATING DEVICES


OR RESISTANCE HEATING UNITS
 2/4
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	C.2
	Resistance heating devices or units intended for immersion
	
	
	

	C.3
	Resistance heating devices or units having hygroscopic insulating material
	
	
	

	Item:
	
	

	Insulation integrity test (applicable to tests below):

	
	Relevant part of sample
	sample, subjected to immersion

(sample immersed in tap water)
	sample, subjected to (80 ( 2) (C at 90 % r.h.
	Temperature

((C)

10 <(C < 25

(throughout

all steps)


	Voltage applied for 1 min.
	Insulation resistance

measured with

500 V d.c.

(nominal) source voltage

(M()

Required:

( 20 M(
(( 500 M( for a 3 m sample in case of possible installed length of cable or tape exceeding 75 m)


	

	
	
	
	
	
	500 + 2 U

U = rated voltage of apparatus

(V)


	Single heating conductor
	Multiple

heating conductors

(connections may be broken) 
	
	

	
	
	
	
	
	
	between the conductor and

the conductive covering
	between the conductor and the water (no conductive covering)
	between each pair of conductors
	between each conductor and

the conductive covering
	between each conductor and the water (no conductive covering)
	
	

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

	
	
	
	----
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	
	
	----
	
	
	
	
	
	----
	
	
	
	

	
	
	
	
	
	
	----
	----
	
	----
	----
	
	

	Resistance heating devices or units intended for immersion

	
	sample (or part of sample intended for immersion) immersed 14 days under 50 mm (+5 mm, (0 mm) of tap water

	
	sample subjected to insulation integrity test (above) to verify compliance
	

	Note:  Not intended to verify suitability for immersion in liquids other than water at pressure ( 500 Pa
	

	Resistance heating devices or units having hygroscopic insulating material
	

	Parts which ensure vapour tightness (
	

	
	

	
	

	
	

	
	

	
	):

	
	
	 

	
	subjected (installed on sample device/unit) to (80 ( 2) (C for 4 weeks at
	
	 % r.h.
( 90 % required

	
	sample (after being wiped dry) subjected to insulation integrity test (above) to verify compliance
	

	
	(no water immersion during insulation integrity test)
	

	
	process/materials to complete the sealing of the resistance heating device or unit are specified in (document):
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	IEC 60079-7
	ANNEX C (
TYPE TESTS FOR SPECIFIC FORMS


OF RESISTANCE HEATING DEVICES


OR RESISTANCE HEATING UNITS
 3/4
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	C.4
	Verification of limiting temperature
	
	
	

	Item:
	
	

	Verification of limiting temperature

ref. SUPPLEMENTARY ( SPECIFIC APPARATUS, 13/16, 14/16, 15/16, Resistance heating devices and resistance heating units

 ref. CONSTRUCTION ( ALL APPARATUS, Limiting temperature

	Means to prevent the resistance heating device or unit from exceeding the limiting temperature:

	
	resistance heating unit protected by a protective system

	
	resistance heating unit of stabilized design

	
	heating device with self-limiting characteristic

	Resistance heating unit protected by a protective system

Maximum temperature permitted by the protective system:

	
	Conditions applied

to the apparatus

power output corresponding to

10 % over-voltage with any declared minus tolerance on ohmic resistance
	Protective system
	Temperature
	

	
	
	system not included in test
	system sensing temperature (Note 2)
	Note 1
	Location
	Method
	(C
	

	
	
	operating conditions not simulated

(heating unit regarded as Ex component)
	operating conditions simulated
	
	system sensing temperature and at least one other parameter (Note 2)
	system sensing parameter(s) other than temperature
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	Input voltage

(V)
	Heating device current

(A)
	Power output
(W)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	ambient    
	
	
	

	
	Details of conditions applied to the protective system or of simulation of operating conditions:
	Test duration
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
Notes:
1.
The most adverse conditions permitted by the devices sensing parameters other than temperature shall be considered.



2.
Any additional regulating devices rendered inoperable and thermal inertia considered.
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TYPE TESTS FOR SPECIFIC FORMS


OF RESISTANCE HEATING DEVICES


OR RESISTANCE HEATING UNITS
 4/4
	APPLIED
	

	CLAUSE
	REQUIREMENTS
	YES
	NO
	ENCL.

	C.4
	Verification of limiting temperature (continued)
	
	
	

	Item:
	
	

	Verification of limiting temperature (continued)

	Resistance heating unit of stabilized design
Maximum temperature permitted by the design:

	
	Conditions applied

to the apparatus

power output corresponding to

10 % over-voltage with any declared minus tolerance on ohmic resistance
	Temperature
	

	
	
	Location
	Method
	(C
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Input voltage

(V)
	Heating device current

(A)
	Power output
(W)
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	ambient    
	
	
	

	
	Details of conditions applied:   (worst installation conditions specified by the manufacturer and recognized as such by testing authority) 
	

	
	
	(e.g. zero fluid flow or empty pipe or vessel)
	Test duration
	

	
	(X)
	
	
	

	
	simulated operating conditions
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Heating device with self-limiting characteristic       (cable, tape or other type of resistance heating device)
Maximum temperature permitted by the characteristic:

	
	Conditions
	Sample (placed within a suitable insulating effectively adiabatic close-fitting box)
	Temperature
	

	
	Input voltage

(V)
	Heating device current

(A)
	Type/size & dimension(s)
	Method of placement
	Inside dimensions

of box
	Test duration
	maximum surface value
(C

measured by thermocouple
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	(X)
	
	(X)
	
	
	
	
	

	
	
	
	cable or tape

(3 m < sample < 4 m)
	
	cable or tape

(close-coiled)
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