	IECEx TEST REPORT


Section 1

To be completed by ExCB

	Reference No:
	
	
	IEC 60079-18

	

	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 60079-18 : 2004

Edition 2

Electrical apparatus for explosive gas atmospheres –

Encapsulation "m"


	Instructions for use

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

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

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

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

	
	Amendments:

None
	

	
	
	

	
	
	

	
	
	This test report may only be used for the

IECEx Scheme and must be accompanied
by an ExTR cover page issued by an ExCB.

	

	Product name
	Model/Type designation

	
	

	Serial No
	Code (e.g.  Ex m_  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 60079-18

	

	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ACB Review

	

	1
	Scope
	
	
	
	
	

	2
	Normative References
	
	
	
	
	

	3
	Definitions 
	
	
	
	
	

	4.1
	Apparatus group and temperature classification 


	
	
	
	
	

	4.2
	Level of protection
	
	
	
	
	

	4.3
	Level of protection "ma"
	
	
	
	
	

	4.4
	Level of protection "mb"
	
	
	
	
	

	4.5
	Supply specifications
	
	
	
	
	

	5.1
	Compounds, General
	
	
	
	
	

	5.2
	Compound specification 
	
	
	
	
	

	6.2
	Temperature limitation
	
	
	
	
	

	6.3.1
	Maximum surface temperature of the test sample 


	
	
	
	
	

	6.3.2
	Temperature of the components in the compound 


	
	
	
	
	

	7.1
	Constructional requirements - General
	
	
	
	
	

	7.2.1
	Fault examination
	
	
	
	
	

	7.2.2
	Infallible components
	
	
	
	
	

	7.2.3
	Infallible separation distances
	
	
	
	
	

	7.2.3.1
	Distances through the compound
	
	
	
	
	

	7.2.3.2
	Distances through solid insulation
	
	
	
	
	

	7.3
	Compound shall be free of voids
	
	
	
	
	

	7.4.1
	Thickness of the compound -General
	
	
	
	
	

	7.4.2
	"m" apparatus with free surface
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	Reference No:
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ACB Review

	

	7.4.3
	"m" apparatus with metal enclosure
	
	
	
	
	

	7.4.4
	"m" apparatus with plastic enclosure
	
	
	
	
	

	7.4.5
	Windings for electrical machines
	
	
	
	
	

	7.4.6
	Rigid, multi-layer printed wiring boards 


	
	
	
	
	

	7.5.1
	Switching contact in "ma" apparatus
	
	
	
	
	

	7.5.2
	Switching contact in "ma" apparatus
	
	
	
	
	

	7.6
	External connections
	
	
	
	
	

	7.7
	Protection of bare live parts
	
	
	
	
	

	7.8.1
	Cells and batteries
	
	
	
	
	

	7.8.2
	Prevention of gassing
	
	
	
	
	

	7.8.3
	Permissible electro-chemical system
	
	
	
	
	

	7.8.4
	Protection against inadmissible temperature and damage
	
	
	
	
	

	7.8.5
	Reverse current
	
	
	
	
	

	7.8.6
	Current limitation
	
	
	
	
	

	7.8.7
	Protection against the polarity inversion and deep discharge
	
	
	
	
	

	7.8.8
	Charging of batteries
	
	
	
	
	

	7.8.9
	Requirements for safety devices for cells and batteries
	
	
	
	
	

	7.9.1
	Protective devices
	
	
	
	
	

	7.9.2
	Electrical protective devices
	
	
	
	
	

	7.9.3
	Thermal protective devices
	
	
	
	
	

	7.9.4
	Built-in protective devices
	
	
	
	
	

	8
	Type tests
	
	
	
	
	

	8.1
	Tests on the compound – water absorption test
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	Clause
	Results

	
	Pass
	Fail
	N/A
	Comments
	ACB Review

	

	8.2.1
	Test sequence
	
	
	
	
	

	8.2.2
	Maximum temperature
	
	
	
	
	

	8.2.3
	Thermal endurance test
	
	
	
	
	

	8.2.4
	Electric strength test
	
	
	
	
	

	8.2.5
	Cable pull test
	
	
	
	
	

	8.2.6
	Pressure test
	
	
	
	
	

	9.1
	Visual check

(routine verification)
	
	
	
	
	

	9.2
	Electric strength test

(routine tests)
	
	
	
	
	

	10
	Marking 
	
	
	
	
	

	Annex A
	Basic requirements for compounds for "m" apparatus


	
	
	
	
	

	Annex B
	Allocation of test samples
	
	
	
	
	

	Annex C
	Procedure during thermal cycling test
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	Section 2

EVALUATION RECORD

To be completed by ExTL

IEC 60079-18 

Electrical apparatus for explosive gas atmospheres - 

Part 18: Encapsulation "m"



	Report


	

	Reference No.
	

	Tested by ( + signature)


Approved by (+ signature)
 

Date of issue


Content



	


	

	
	

	Client
	

	Name


Address



	

	Evaluation Record Form No. ExTR6007918/Version2


Copyright reserved to the bodies participating in the IECEx Scheme

	
	

	Testing laboratory


	

	Name


Address


Testing location



	

	Test item

Standard  IEC 60079-18


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 ACB, 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 
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	MANUFACTURER'S DOCUMENTS

	Item
	Subject
	Drawing 
	Rev.
	Issue Date
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	IEC 60079-18
	COVERAGE 
1/1
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	1
	Scope
	

	2
	Normative references
	

	3
	Definitions
	

	Item:
	
	

	Apparatus:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Scope
	

	The electrical apparatus or component (see above) is feasible for coverage in accordance with the specific requirements addressed by this part of IEC 60079:
	

	
	YES

NO
	

	
	
	

	
	Notes:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Normative references
	

	The electrical apparatus or component 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
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	IEC 60079-18
	General 
1/1
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	4.1
	Apparatus group and temperature classification
	

	4.2
	Level of protection
	

	4.3
	Level of protection "ma"
	

	4.4
	Level of protection "mb"
	

	4.5
	Supply specifications
	

	Item:
	
	

	Apparatus group and temperature classification
	

	
	Apparatus is grouped and classified in accordance with Clauses 4 and 5 of IEC 60079-0 (refer to report for IEC 60079-0)

	Level of protection
	
	ma
	
	mb
	

	
	Non-resetting  protective  device  according  to  IEC 60127  or  IEC 60691; details:  
	

	
	
	

	
	Note:  Only one device is necessary for either level of protection.

	
	Two devices are used for level of protection "ma"; details:


	

	
	
	

	Level of protection "ma"
	

	
	The apparatus is not capable of causing ignition in each of the following circumstances:
	

	a)
	in normal operation and installation conditions; ie:
	

	
	
	

	b)
	any specified abnormal conditions; ie:
	

	
	
	

	c)
	in defined failure conditions; ie:
	

	
	
	

	
	

	
	Working  voltage  at  any  point  in  the  circuit  does  not  exceed 1 kV, and
	

	
	
	components  without  additional  protection  are used  
	

	
	Required: Encapsulation cannot be damaged  mechanically or thermally by any fault.
	

	
	Working  voltage  in  the  circuit  exceeds 1 kV, ie:
	

	
	
	

	Level of protection "mb"
	

	
	The apparatus is not capable of causing ignition in each of the following circumstances:
	

	a)
	in normal operation and installation conditions; ie:
	

	
	
	

	b)
	in defined failure conditions; ie:
	

	
	
	

	Supply specifications   The limiting values of the supply (rated voltage and the prospective short circuit current) are  stated  to  ensure  that,  under  the  relevant  level  of  protection  "ma"  or  "mb":
	

	
	The limiting temperature  is  not  exceeded, and
	

	
	All protective  devices used comply with the  requirements of 7.9
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	IEC 60079-18
	Requirements for compounds 
1/1
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	5.1
	General
	

	5.2
	Specification
	

	Item:
	
	

	General  

	
	Documentation covering the following information and specifications was provided 
	

	Notes:
1. The documentation reviewed must have covered those properties of the compound(s) on which encapsulation depends.


2.  Material selection must allow for component expansion in operation and in the event of allowable faults.
	

	Precise compound description:
	

	
	
	

	
	
	

	Processing method:
	

	
	
	

	
	
	

	Specification
	

	
	Name and address of material manufacturer:
	

	
	
	

	
	Material composition:
	

	
	
	

	
	Colour:
	

	
	
	

	
	Surface treatments/varnishes:
	

	
	
	

	
	Continuous operating temperature:
	

	
	
	

	
	*Fillers & other additives:
	

	
	
	

	
	*Percentages of fillers and additives:
	

	
	
	

	
	Temperature range of compound:
	

	
	
	

	* ISO designation where possible
Other:
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	IEC 60079-18
	Temperature 
1/1
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	6.2
	Temperature limitation
	

	6.3
	Determination of the limiting temperature 
	

	Item:
	
	

	Temperature limitation
	

	
	Non-resetting  protective  device(s) 

	
	Details:
	

	
	
	

	
	
	

	
	Notes:
1. One device required for level of protection "mb".


2. Two devices required for level of protection "ma"; only one device is necessary if compliant with IEC 60127 or  60691.


3. The apparatus may also contain an additional non-resettable protective device for functional reasons.


4. Refer to 7.2.1 re fault susceptibility.
	

	
	
	

	Determination of the limiting temperature
	

	
	Maximum temperature of compound adjacent to hottest component(s) for normal operation  and surface temperature determined by testing (Ref. 8.2.2)

	
	

	Hottest component determined by:
	
	calculation
	
	mfr. specification
	
	test prior to encapsulating

	
	Details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Electrical fault protection provided.  (Refer to 4.5)
	

	
	Details:
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	IEC 60079-18
	
CONSTRUCTIONAL REQUIREMENTS     1/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.1
	General 
	

	7.2.1
	Fault examination
	

	7.2.2
	Infallible components
	

	Item:
	
	

	General

	
	Encapsulation forms part of external enclosure (Test in accordance with Clause 7.3 IEC 60079.0)

	
	Additional protection measures (reason:
	
	

	
	Compound/enclosure adhesion (reason:
	
	

	
	Details:
	

	
	
	

	Fault examination

	
	Details:
	

	
	
	

	Infallible components

	Resistors:

	
	Comply with 8.4 of IEC 60079-11; details:
	

	
	
	

	
	
	

	
	Coils with a single layer helical form and spirally wound @ 2/3 rated current; details:
	

	
	
	

	Capacitors:
	

	
	Plastic foil caps @ 2/3 rated voltage; details:
	

	
	
	

	
	
	

	
	Paper caps @ 2/3 rated voltage; details:
	

	
	
	

	
	
	

	
	Ceramic caps; details:
	

	
	
	

	Semiconductors:

	
	Comply with 8.6 of IEC 60079-11; details:
	

	
	
	

	Required: where semiconductor devices are used to limit current, a single device is adequate for

level of protection "mb", but two devices shall be used for level of protection "ma".

Optos and relays:
	

	
	The rated insulation voltage conforms to the greater of (2U + 1000 V) or 1500 V a.c. whereU is the sum of the rated 
	

	
	r.m.s. voltages of both circuits; details:
	

	
	
	

	
	continued on 2/7
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	IEC 60079-18
	
CONSTRUCTIONAL REQUIREMENTS     2/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.2.2
	Infallible components  (continued)
	

	7.2.3
	Infallible separation distances
	

	7.3
	Free space in the encapsulation
	

	Item:
	
	

	Transformers:
	

	
	Comply with IEC 61558-2-6 or 
	
	IEC 60079-11
	

	
	Details:
	

	
	
	

	Transformers, coils and motor windings:
	

	
	Comply with IEC 60079-7; details:
	

	
	
	

	
	
	

	
	Protected against inadmissible internal temperatures; details:
	

	
	
	

	Infallible separation distances      (i.e. satisfying Table 1)

	Through compound for distances mechanically fixed before encapsulation:

	
	Between bare live parts of the same circuit
	

	
	Between the circuit and earthed metal parts 
	

	
	Between two separate circuits considering sum of working voltages where one voltage level > 20% of the other 
	

	
	Fault(s) applied based on spacings not adequate for voltages:
	

	
	
	

	
	
	

	
	
	

	Through solid insulation:

	
	Thickness of solid insulation ≥ 0,1 mm
	

	
	The solid insulation meets the dielectric strength test of 8.2.4.
	

	
	

	Free space in the encapsulation
	

	
	Total free space in the encapsulation does not exceed 100 cm3        Required for "ma" apparatus
	

	
	Total free space in the encapsulation does not exceed 10 cm3           Required for "mb" apparatus
	

	
	Thicknesses of compound from all free space or free surfaces satisfy distances in Table 2; details (e.g. locations):
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	IEC 60079-18
	
CONSTRUCTIONAL REQUIREMENTS     3/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.4.1
	General
	

	7.4.2
	“m” apparatus with free surface
	

	7.4.3
	“m” apparatus with metal enclosure
	

	7.4.4
	“m” apparatus with plastic enclosure
	

	Item:
	
	

	General

	
	Surface of compound is (
	
	totally
	
	partly ) surrounded by an enclosure and

	
	 the enclosure is part of the protection; refer to forms for IEC 60079-0

	“m” apparatus with free surface

	
	Thicknesses of compound between the free surface and components/conductors satisfy distances in Table 3; details:

	
	
	

	“m” apparatus with metal enclosure

	
	Thicknesses of compound between the wall or free surface of the compound and components/conductors satisfy distances in Table 4; details:

	
	

	
	
	

	“m” apparatus with plastic enclosure

	
	Thickness of compound between the wall or the free surface of the compound and components/conductors
satisfy distances in Table 5; details:

	
	

	
	
	

	Notes:
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	IEC 60079-18
	
CONSTRUCTIONAL REQUIREMENTS     4/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.4.5
	Windings for electrical machines


	

	7.4.6
	Rigid, multi-layer printed wiring boards with through connections
	

	Item:
	
	

	Windings for electrical machines
	

	Slot insulation:
	

	
	Solid, having thickness ≥ 0.1 mm  and
	(Required for protection "ma"; no requirement for protection "mb")
	

	
	Extended by at least 5 mm beyond the slot
	
	

	
	Thicknesses of compound protecting end of slot and end-winding satisfy 7.4.1
	(Required for both levels of protection "ma" and "mb")
	

	
	Insulation withstands greater of (2U + 1 000 V) or 1 500 Vac
	
	

	
	Comments:
	

	
	
	

	
	
	

	Rigid, multi-layer printed wiring boards with through connections
	

	
	The insulation of the copper-clad laminates (cores) and the adhesive films comply with the requirements of 7.2.3.2.
	

	
	Metal coating have a minimum thickness of 35 µm,
	

	
	For the level of portection "ma"
	
	The distances between the current carrying part and the outside surface through the cover layer exceed 3 mm
	

	
	
	
	
	

	
	
	
	The distances between the current carrying part and the outside surface along the cover layer exceed 3 mm
	

	
	
	
	
	

	
	
	
	The length of metal or insulation extending along the surface of the board from the edge or the hole exceeds 3 mm
	

	
	
	
	
	

	
	
	
	Thickness of the adhesive film or the core > 0.1 mm
	

	
	
	
	The distances between two circuits inside the multilayer are in accordance with Table 1
	

	
	
	
	
	

	
	For the level of portection "mb"
	
	The distances between the current carrying part and the outside surface through the cover layer are higher than 0.5 mm
	

	
	
	
	
	

	
	
	
	The distances between the current carrying part and the outside surface along the cover layer are higher than 3 mm
	

	
	
	
	
	

	
	
	
	The length of metal or insulation extending along the surface of the board from the edge or the hole is higher than 1 mm
	

	
	
	
	
	

	
	
	
	Thickness of adhesive film or the core is > 0.1 mm
	

	
	
	
	The distances between two circuits inside the multilayer are in accordance with Table 1
	

	
	
	
	
	

	
	For both levels of protection "ma" and "mb"
	
	The end of the slot and the end-winding satisfy the thickness of clause 7.4.1
	

	
	
	
	
	

	
	
	
	Solid slot insulation conforms to greater of (2U + 1000 V) or 1500 Vac (U = sum of rated r.m.s. voltages of both circuits)
	

	
	
	
	
	

	
	Comments:
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	IEC 60079-18
	CONSTRUCTIONAL REQUIREMENTS     5/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.5
	Switching contacts
	

	7.6
	External connection
	

	7.7
	Protection of bare live parts
	

	Item:
	
	

	Switching contacts

	Level of protection "mb":   (Not permitted for level "ma")

	Mfr's rated current =
	
	A;   switched current =
	
	A

	
	Fitted with additional enclosure

	
	Enclosure of  organic material; details:
	
	

	
	Enclosure of inorganic material; details:
	
	

	(Required:  Enclosure to be of inorganic material if switched current exceeds 2/3 of the manufacturer's rated current of the component or if the current exceeds 6 A.

	Cable entrance into compound
	

	
	Cable entry through encapsulated apparatus or parts
	

	
	Method of sealing against entry of explosive atmosphere:
	

	
	Comments:
	

	
	
	

	
Cable permanently connected
	

	
	Cable permanently connected to encapsulated apparatus or parts
	

	
	Comments:
	

	
	
	

	
	
	

	
	Pull test in accordance with 8.2.5
	

	
	Comments:
	

	
	
	

	
Protection of bare live parts
	

	
	Bare live parts passing through encapsulant
	

	
	Comments:
	

	
	
	

	
	
	

	
	Type of protection used (IEC 60079-26) for "ma" apparatus:
	

	
	Comments:
	

	
	
	

	
	
	

	
	Type of protection used (IEC 60079-0) for "mb" apparatus:
	

	
	Comments:
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	IEC 60079-18
	CONSTRUCTIONAL REQUIREMENTS     6/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.8
	Cells and batteries 
	

	Item:
	
	

	Cells and batteries
	

	
	Manufacturer's data confirming that cells, accumulators and batteries are not expected to release gas or electrolytes in normal use under the specified conditions to be encapsulated
	

	
	
	

	
	Comments:


	

	
	
	

	
	For the level of protection "ma" 
	
	The batteries comply with IEC 60079-11

	
	Comments:


	

	
	
	

	
	Venting provided
	

	
	Comments:


	

	
	
	

	
	The battery used is one of type listed in Tables 7 and 8
	

	
	Comments:
	

	
	
	

	
	The battery is protected against inadmissible temperatures and damage
	

	
	Comments:
	

	
	
	

	
	The battery is protected against charging by other than the circuit specially designed for charging
	

	
	Comments:
	

	
	
	
	
	

	
	Maximum surface temperature determined using highest discharge current Icc = 
	
	This current is determined by the maximum load specified by the apparatus manufacturer
	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	This current is determined by the use of protective device conforms with 7.9
	

	
	
	
	
	

	
	
	
	This current is determined by the use of resistor
	

	
	Comments:
	

	
	
	
	
	
	
	

	
	Charging conditions
  Id =
	
	   Vd =
	
	
	

	
	Comments:
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	IEC 60079-18
	CONSTRUCTIONAL REQUIREMENTS     7/7
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	7.9
	Protective devices
	

	7.9.2
	Electrical protective devices
	

	7.9.3
	Thermal protective devices
	

	Item:
	
	

	Fuses
	

	
	Fuses have a voltage rating not less than that of the circuit and have a breaking capacity not less than the fault current of the circuit.
	

	
	
	

	Details:


	

	
	
	

	
	
	

	
	The "m" apparatus is unable to withstand a single fault. This is specified in the special condition of use, it's marked "X" in accordance with item i) of 29.2 of IEC 60079-0
	

	
	
	

	Details:


	

	
	
	

	
	
	

	
	Thermal fuses are used to protect the encapsulation from damage caused by local heating
	

	
	
	

	Details:


	

	
	
	

	
	
	

	
	All protective devices are of an enclosed type 
	

	
	
	

	Details:
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	IEC 60079-18
	TYPE TESTS   1/4
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	8.1
	Tests on the compound – water absorption test
	

	Item:
	
	

	Tests on the compound – water absorption test
	

	Apparatus for use in moist environment

	
	 Sign X to be marked and conditions regarding restrictions to be indicated in certificate

	
	Tests performed as follows: 

	•
	3 dry (refer ISO 62) samples of compound 50mm  1mm 2mm dia. x 3 mm ± 0.2 mm thick

	•
	weighed,
Sample 1
	
	g

	
	
Sample 2
	
	g

	
	
Sample 3
	
	g

	•
	submersed - tap water 24 hours @ 23l ( 2K

	
	water temperature
	
	°C

	
	period
	
	h

	•
	sample dried and weighed again

	
	
Sample 1
	
	g

	
	
Sample 2
	
	g

	
	
Sample 3
	
	g

	•
	increase in mass

	
	
Sample 1
	
	%

	
	
Sample 2
	
	%

	
	
Sample 3
	
	%

	
	Notes:
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	IEC 60079-18
	TYPE TESTS    2/4
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	8.2
	Tests on the apparatus
	

	8.2.1
	Test sequence
	

	8.2.2
	Maximum temperatures
	

	8.2.3
	Thermal endurance test
	

	Item:
	
	

	Maximum temperatures

	Maximum permissible surface temperature  (
	
	°C) or  temperature class,  T
	
	    (
	
	°C)

	Maximum continuous operating temperature of compound,
	
	°C

	Refer to forms for IEC 70-0, Temperature measurement:

	No load condition:

	Un + 10 % =
	
	V

	Un  ( 10% =
	
	V

	Maximum temperature recorded:
	T1 =
	
	°C

	
	T2 =
	
	°C

	
	T3 =
	
	°C

	
	T4 =
	
	°C

	Under load:

	Maximum value of current =
	
	A

	
Maximum temperature recorded:
	T1 =
	
	°C

	
	T2 =
	
	°C

	
	T3 =
	
	°C

	
	T4 =
	
	°C

	Thermal endurance test
	

	Thermal endurance to heat:
	

	Maximum service temperature,
	
	°C
	

	Humidity,
	
	%
	

	Test Temperature,
	
	°C
	

	Duration of test at
	
	°C,
	
	h
	

	Duration of test at
	
	°C,
	
	h
	

	
	Comments:
	

	
	
	

	
	
	

	
	
	

	Thermal endurance to cold:
	

	Minimum service temperature,
	
	°C
	

	Test temperature,
	
	°C
	

	Duration of test,
	
	h
	

	
	Comments:
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	IEC 60079-18
	TYPE TESTS    3/4
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	8.2.3
	Thermal endurance test  (continued)
	

	8.2.4
	Dielectric strength tests
	

	Item:
	
	

	Thermal endurance test  (continued)
	

	Thermal cycling test:
	

	Maximum ambient temperature in service TAmax =
	
	°C
	

	 90% of rated voltage =
	
	V
	

	110% of rated voltage =
	
	V
	

	
	
	

	
or
	
	thermal protective device fitted;
	

	
	temperature which just does not cause protective device to trip,
	
	°C;

	
	minimum ambient temperature specified, TAmin =
	
	°C

	
	test procedure as per diagram, Annex A
	

	Acceptance criteria
	

	Visual inspection - satisfactory
	
	YES/NO
	

	Dielectric strength tests
	

	Supply voltage,  * U =
	
	V  +
	
	V
	

	* Note:  U = sum of two circuits being tested (ref 8.2.3 (a)) or rated voltage of circuit tested (ref 8.2.3 (e) & (c) as applicable).
	

	
	U > 90V, applicable test voltage = 2U + 1000 or 1500V (a.c. r.m.s.) whichever is greater
	

	
	U < 90V, applicable test voltage = 500V (a.c. r.m.s.)
	

	
	d.c. voltage (test voltage = Vpeak of ac test voltage)

	Test voltage to be used =
	
	V, 
	
	

	Time to increase voltage to test value,
	
	s
	

	Time maintained at test voltage,
	
	s

	
	

	Test voltage,
	
	V,
	
	Hz/ (
	
	d.c.)
	

	Breakdown:
	

	
	NO/YES
	

	
	Comments:
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	IEC 60079-18
	TYPE TESTS   4/4
	ENCL.

	CLAUSE
	REQUIREMENTS
	

	8.2.5
	Cable pull test
	

	8.2.6
	Pressure test
	

	Item:
	
	

	Cable pull test:

(not applicable to Ex components)
	

	Method as below:

	
	diameter of cable, dc =
	
	mm

	tensile force (( 20 ( dc) =     
	
	N
	

	or
	

	
	mass of encapsulated apparatus ma =
	
	Kg
	

	tensile force ( 50 ( ma =
	
	N
	

	force applied =
	
	N        if either of the above forces are < 1N  then 1N is applied
	

	duration of test
	
	min
	

	Visible displacement between compound and cable:
	

	
	NO/YES
	

	
	Comments:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Pressure test

	
	For level of protection "ma" with individual free space between 1 cm3 and 10 cm3

	
	For level of protection "mb" with individual free space between 10 cm3and 100 cm3

	Number of instances of free space of size requiring testing =
	
	
	

	
	Pressure test was carried out on a sample that has already been submitted to the thermal endurance tests.

	
	

	Minimum ambient temperature =
	
	°C  for test pressure of
	
	KPa (refer to Table 9)
	

	
	After testing, the sample presents no damage to the compound that could impair the type of protection, for example, cracks in the compound, exposure of the encapsulated components or failure of adhesion. 

	
	

	
	

	Visual inspection - satisfactory
	
	YES/NO
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	ENCL.

	CLAUSE
	REQUIREMENTS
	

	9.1
	Visual inspection
	

	9.2
	Electric strength test
	

	Item:
	
	

	Refer to forms for IEC 60079-0, Routine verifications and tests for confirmation that the criteria below are addressed by the manufacturer.

	Visual check
	

	
	Evident damage of compound

(e.g. cracks, exposure of encapsulated parts, flaking, impermissible shrinkage, swelling, decomposition, softening)
	

	
	
	

	
	Details:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	No damage of compound evident
	

	Dielectric strength test
	

	
	Conditions applied in accordance with
TYPE VERIFICATIONS AND TYPE TESTS, 3/4,


Dielectric strength tests, between:
	

	
	
	

	
	
	separate circuits accessible from the outside
	

	
	
	all circuits accessible from the outside (connected together) and all external metal parts (connected together)
	

	
	
	
	

	
	
	every circuit which is accessible from the outside (operating voltage > 60 V) and every part (in close location) accessible from the outside 
	

	
	
	
	

	
	Results:
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	ENCL.

	CLAUSE
	REQUIREMENTS
	

	10
	 Marking
	

	Item:
	
	

	Note:  For major marking content refer to forms for IEC 60079-0, Marking.  This sheet covers specific marking for the type of protection
Marking

	
	Sign 'm' for type of protection; on
	
	

	
	Input Voltage,
	
	V; input current,
	
	A; on
	
	

	
	Output Voltage,
	
	V; output current,
	
	A; on
	
	

	
	Prospective short circuit current,       
	
	kA;   on
	
	

	
	External fuse data,
	
	         on
	
	

	
	Sign X, indicating special conditions noted in the certificate:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	Sign U indicating component (on Ex component); method of marking:
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Ex component bears minimum markings in accordance with IEC 60079-0:  (symbol X not required)

	
	refer to forms for IEC 60079-0, Marking
	

	
	Comments:
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	Clause
	
	Page
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