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EXPLANATORY NOTES

1)
The checklist is structured against the technical requirements of:



IEC 79-0, 1990 and amendments 1 & 2.
General requirements.



IEC 79-1, Third edition, 1990.

Construction and test of electrical








apparatus type of protection 'd'.

2)
Each paragraph has a question/activity reflecting the requirement.

3)
Against each question the assessor indicates:-


In the first column,
whether the requirement has been effectively documented.



In the second column,
whether the requirement is fully implemented or satisfied.


The method of recording compliance is as follows.  The code letters are used to indicate:



NA
The question was not considered applicable.



AS
The activity has been satisfied.



IM
The activity has not been fully satisfied; improvement required.



UN
The degree of compliance was not established or that the requirement




is not satisfied; unacceptable.

4)
In the final "Comments" column, the assessor records a brief statement to support

the conclusion as to whether or not the requirements have been satisfied.
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GENERAL:

1)
Protection philosophy:

The enclosure of an electrical apparatus is so designed and manufactured that it will withstand an internal explosion of a flammable mixture (which has penetrated into the interior) without suffering damage and without causing ignition (through any joints or structural openings in the enclosure) of an external explosive atmosphere of one or more of the gases or vapours for which it is designed.

2)
Typical applications:


Instrument housings.


Switchgear enclosures.


Component enclosures.


Junction boxes.


Induction motors.


Luminaires.

3)
The key points for verification are based on:-
IEC 79-0 + Amd 1 & 2

IEC 79-1, Third edition
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IEC STANDARD REQUIREMENT


IS THE REQUIREMENT
COMMENTS BY ASSESSOR


DOCUMENTED
IMPLEMENTED


KEY ASSESSMENT POINTS




3.1
COVERAGE




3.1.1
Ambient temperature




Sources:  79-0, Cl. 1.2 & 4.1; 79-1, Cl. 1.2

The applicable ambient temperature ranges are -20 °C to +60 °C for the explosive atmosphere characteristics and -20 °C to +40 °C for the operation of electrical apparatus.

Are methods in place to determine:

·
Possibility of enclosure failure at low temperature?

i.e.  For ambient temperatures below -20 °C, stronger enclosures may be required due to the higher explosion pressures generated at low temperatures and the possibility of brittle failure of enclosure materials.

·
Effect of elevated temperature on joint gaps?

i.e.  For ambient temperatures above 60 °C, it may be necessary to use smaller joint gaps because the maximum safe gap tends to decrease with an increase in ambient temperature.




3.1.2
Temperature  classification




Sources:  79-0, Cl. 3 & 4, 79-1, Cl. 3

Is the temperature classification correctly  applied to apparatus which may involve types of protection other than flameproof such as Ex e or [ Ex i ], considering maximum temperatures of critical surfaces?






3.2
FLAMEPROOF JOINTS




3.2.1
General




Sources:  79-1, Cl. 4.1

Are all joints in the enclosure, whether permanently closed or designed to be opened, checked for compliance with the requirements of Tables I, IIA, IIB, IIC and or III?

The construction and test requirements for joints such as  labyrinth joints or serrated joints are not covered by IEC 79-1.  In these cases are procedures applied which require a greater number of explosion tests and the introduction of additional safety factors?
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3.2.2
Widths and gaps of joints




Sources:  79-1, Cl. 4.2.1 & 4.2.3

Is the definition of “flameproof enclosure“ correctly applied when determining the flame paths that are subject to evaluation?

Is it understood that the widths and gaps of joints are determined by the internal free volume of the apparatus and Group classification?

Are instruments (e.g. feeler gauges, calipers) and methods available to check joint dimensions? 






3.2.3
Surface roughness




Source:  79-1, Cl. 4.2.2

Are methods and instruments available to verify surface roughness (e.g. a roughness comparator)?






3.2.4
Spigot joints




Source:  79-1, Cl. 4.2.4

Is it understood that spigot joints are usually made up of a cylindrical part and a plane part?

Note:  The width of the cylindrical part added to the plane part makes up the joint width “L“.

A spigot joint may have a cylindrical part only when the joint dimensions of the cylindrical part  comply with the joint widths “L“ and the gaps specified in the applicable tables.  Is this requirement applied?




3.2.5
Flanged joints for Group IIC




Sources:  79-1, Cl. 4.2.5

Is account taken of the need to prevent ignition of the surrounding atmosphere due to the projection through the joints of internal deposits of debris, dust or carbon (in the latter case by incomplete combustion of acetylene)?

Are flanged joints for Group IIC apparatus intended for use in an atmosphere containing acetylene required to have gap £ 0.040mm? 
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3.2.6
Holes in joints




Source:  79-1, Cl. 4.2.6

A joint may be interrupted by a hole for clamping bolts under certain specific circumstances.

Are the terms "L" and "l" pertaining to joint width applied as indicated in Figures 8, 9 and 10?




3.2.7
Threaded joints 




Source:  79-1, Cl. 4.3

Are thread gauges or equivalent means available to measure the pitch of joint threads?

Note:  The thread pitch and number of threads engaged vary between the different groups and according to internal free volume as required by Table III.




3.2.8
Gaskets and O-rings




Source:  79-1, Cl. 4.4

Gaskets of compressible material may be required for such purposes as IP protection against ingress of moisture or dust, or to retain a liquid filling.

Is it recognized that gaskets and O-rings of compressible material are not to be included in the "L" dimension when evaluating flameproof joints (e.g. as in Figures 12 to 15)?

Note:  The requirement does not apply to the entry of conductors and cables or to transparent elements of luminaires






3.2.9
Cemented joints




Source:  79-1, Cl. 4.5

In the evaluation of cemented joints is it verified that the strength of the enclosure does not rely on the cement or sealing material?

Note:  The length of the cemented joint is related to the free internal volume of the apparatus and not to the assessment  of flame paths.

Where a window is cemented into a metallic frame, is the joint between the frame and the enclosure part evaluated according to the requirements for flameproof joints?
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3.3


OPERATING RODS






Source:  79-1, Cl.5

Are instruments available to determine the diametrical clearance between the hole and the rod (e.g. hole gauges, micrometers)? 

Is account taken of the likelihood of wear in normal use enlarging the diametrical clearance and where necessary are means required to counteract such enlargement (e.g. a replaceable bushing)? 






3.4
SHAFTS AND BEARINGS




Source:  79-1, Cl. 6

Is the significance of each specific type of flameproof gland understood?

Note:  The gland types are fixed, labyrinth and floating as illustrated in Figures 16, 1 and 17, respectively.

Is it recognized that there is a relationship between the shaft diameter and the length of the flame path in a flameproof gland associated with a sleeve bearing?

Is a fixed or labyrinth gland of non-sparking material (e.g. brass) required for rotating machines having sleeve bearings?




3.5
LIGHT-TRANSMITTING PARTS




Sources:  79-0, Cl. 22.4.3.1; 79-1, Cl. 7 

Light-transmitting parts are required to withstand impact tests in accordance with known risk factors.

Is an impact test apparatus available (e.g. as per Appendix A of 79-0)?

Is the manufacturer required to mark the sign “X” to indicate special conditions for safe use where low risk of mechanical damage is applicable?




3.6
BREATHING AND DRAINING DEVICES




Sources:  79-1, Cl. 8 & Annex B

Is a practice implemented whereby documentation is required for permeable elements with non-measurable paths, declaring the prescribed details of construction?
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3.7
FASTENERS




Source:  79-1, Cl. 9 

Are the requirements applied re fasteners not passing through the wall of an enclosure and re the thickness of material around a fastener?

Are the requirements for special fasteners for Group I enclosures applied?

Are the critical dimensions of fasteners documented in accordance with Table 2 of IEC 79-0?




3.8


MECHANICAL STRENGTH

OF THE ENCLOSURE




Sources:  79-1, Cl. 10.1, 10.3 & 14.1

Are criteria established for judging the following with respect to tests of the enclosure to withstand pressure: 

·
Deformation?

e.g. as to weakening of any part of the enclosure, or permanent enlargement of any joint in the enclosure so as to exceed the prescribed gap?

·
Interior shape of enclosure to preclude pressure piling?




3.9


CONNECTION OF CONDUCTORS

AND CABLES




 Source:  79-1, Cl. 11

Are the terms "indirect entry" and "direct entry" correctly applied?

When an Ex e terminal box is used for indirect entry, is it verified that a suitable seal is provided between the flameproof enclosure and the terminal box?




3.10
Marking




Sources:  79-0, Cl. 25; 79-1, Cl. 12 

Is a caution label required on each access cover which is not electrically interlocked with a disconnector?
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3.11
VERIFICATIONS AND TESTS




Sources:  79-0, Section 4; 79-1, Cl. 13, 14 & 15

Are all applicable tests in IEC 79-0 conducted before those prescribed in 79-1?

Are all of the type tests required by Section 3 of IEC 79-0 carried out in the sequence given?

Is the reference pressure test conducted with the internal apparatus in place?

Does the test mixture delivery method ensure that an explosive test mixture as specified for the group of  the apparatus under test is applied throughout the enclosure interior (e.g. analysis of gas in/gas out or within)?

Is a procedure in place to verify the accuracy of pressure measuring devices (e.g. transducer calibration, before each test series or per a predetermined schedule based on calibration history)? 

Are bottled test gases of known purity ³ 95% used (e.g. certified contents analysis by the supplier, traceable to national standards or alternatively proven or verified by a recognized scientific or technical procedures)?

Note: for Group I, natural methane having ³ 90 % CH4 and total hydrocarbon content ³ 95 % is allowed.

Is there provision, in the case of the reference pressure test, for running a rotating machine which is rated higher than the available supply with the operating power off?

Is there a method to simulate the rate of rise of pressure determined in the reference pressure test, for the purpose of applying the dynamic overpressure test?

Is equipment of adequate capacity available to conduct hydrostatic overpressure testing?

Is the manufacturer required to perform a routine pressure test in the case of welded construction? 

Are the criteria of flame transmission tests applied according to the specific groups as detailed in the standard?
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3.12


VERIFICATION OF DOCUMENTS

AND SAMPLES




3.12.1
Verification of documents




Source:  79-0, Cl. 22.2

Are the manufacturer’s definitive documents verified to ensure full and correct specifications of the safety aspects of the electrical apparatus?




3.12.2


Compliance of prototype/sample

with documents




Source:  79-0, Cl. 22.3

Are samples which are to be subjected to tests verified for compliance with the manufacturer’s definitive documents?

Note:  Such verification is particularly important where tests are made at an independent facility under the supervision of the national or other appropriate body.




3.13


NON-METALLIC PARTS OF

FLAMEPROOF ENCLOSURES




3.13.1
Special requirements for construction




Sources:  79-1, Annex A, Cl. A.2.1; IEC 112

Is equipment available to determine the Comparative Tracking Index (CTI) according to IEC 112?




3.13.2
Supplementary requirements for type tests




Sources:  79-1, Annex A, Cl. A.3.1.1, A.3.2.3 & A.3.3.3.2

Thermal endurance conditioning requires exposure of a sample to temperatures outside the limits of the intended service ambient range.

Is equipment available for temperature and humidity conditioning?

Is there provision for setting static gaps of flanged joints or plane parts of spigot joints of enclosures where tests for erosion by flame are required (e.g. calibrated shims)?

Is equipment available for carrying out flammability testing as specified in Cl. A.3.3.3.2?
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