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Electrical apparatus for explosive gas atmospheres Part 1: Flameproof enclosure “d”
Documentation Control
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1
	October 2008
	Initial release 
	KEMA/CSA
	ExMC Paris 2008


Purposes of this TGD:

· This TGD has been prepared to assist both the body under assessment as preparation for the audit as well as the audit team during the assessment. 

· It is assumed that the body under assessment has sufficient knowledge of the type of protection concerned. This is based on the evidence provided together with the formal application as ExCB or ExTL. During the actual audit the audit team will collect sufficient evidence to support this assumption.

· It is also assumed that if an ExCB or ExTL meets the requirements of this TGD, the ExCB or ExTL is also capable of meeting the requirements of older editions of standard IEC 60079-1.

· The TGD does not cover all requirements of IEC 60079-1, it focuses on the most important clauses of the standard regarding available personal knowledge and expertise, procedures and the equipment used.

· The focus of this TGD is on those parts of a product assessment and testing that are not (clearly) identified in the IEC standard. Many “how to …?” questions and answers can be asked by for example junior (non-qualified) employees of an ExCB or ExTL. The answers of senior (qualified) employees will be based on the available knowledge and experience of those senior employees. It is unfortunately not uncommon to get different answers to the same question, even within the same ExCB or ExTL. The aim of this TGD is therefore not only to make sure that the requirements of IEC 60079-1 are understood and used for assessment and testing as written in the IEC standard, but also to identify the most critical usually non-written interpretations on the standard as used in every day practice by the ExCB or ExTL. The audit team will compare the interpretations of the ExCB or ExTL under assessment with the commonly used interpretations of other ExCBs and ExTLs within the IECEx Scheme and will provide comments if necessary. 

Final goal:

In principle, all ExCBs and ExTLs should use the IEC standards in the same way. Using the input of all ExCBs or ExTLs under assessment, the IECEx Assessors together with IECEx TAG would be able to generate guidance documents for all types of protection.


This edition was approved for immediate use during the 2008 ExMC Paris meeting as 
it will allow WG2 to continue with its work.
How to fill out this TGD?

This TGD is split in 3 sections as follows:

Section 1 – Personnel:

To identify the knowledge level of the ExCBs or ExTLs employees regarding the written and non-written requirements and interpretations of IEC 60079-1.

For Section 1, “Evidence” column, please refer to training records, personal knowledge evidence files, regular internal meetings, participations in (inter)national Ex d working groups, maintenance teams, etc. as far as available / applicable.

Section 2 – Procedures:

To identify the procedures used for carrying out the tasks related to IEC 60079-1 (assessment and testing) and to collect evidence that these procedures are known, understood and used

For Section 2, “Evidence” column, please refer to any written documents (procedures, instructions, manuals, etc) as far as available / applicable.

Section 3 – Equipment:

To identify all equipment used for testing of Ex d equipment, the calibration status, method and interval, availability of the equipment and its condition and maintenance cycle.

For Section 3, “Evidence” column, please refer to the applicable equipment identification number, calibration certificate and calibration report, as far as available. For non-calibrated measuring equipment, please refer to the applicable procedure for periodic checking of the equipment.

Help needed?

In case of any questions: please contact the IECEx Secretariat for assistance.

Personnel involved in Ex d assessments and testing:

	Name
	Function
	Qualified (Y/N)
	Experience (Years)
	Interviewed by audit team (Y/N)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Remarks to above table:

· <any remarks by the ExCB / ExTL or audit team>

	Section 1 - Personnel


	1
	Scope

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Is it known which requirements of this standard conflict with the requirements of IEC 60079-0?
	
	


	2
	Normative references

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Are the standards listed known in general and applied where applicable?

More specific, are the following standards understood in detail and applied where applicable:

· IEC 60034-1

· IEC 60112

· IEC 60529

· ISO 965-1

· ISO 965-3

· ISO 2738

· ISO 4003

· ANSI/ASME B1.20.1?

Are the IECEx ExTAG decisions known, understood and applied where applicable?

Is OD017, especially chapter 4.2, known and applied to the drawings and other documents that describe the construction of the flameproof enclosure?
	
	


	3
	Terms and definitions

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Are all of the terms and definitions understood in detail and applied in correct manner?
	
	


	4
	Apparatus grouping and temperature classification

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	5
	Flameproof joints

	5.1
	General requirements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	How is it determined whether or not a coating material adversely affects the flameproof properties of a joint?

How is it determined whether a corrosion inhibiting grease is suitable to be applied to joint surfaces before assembly?

How is it determined whether electroplating meets the requirements of the standard?
	
	

	5.2
	Non-threaded joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	5.2.1
	Width of joints (L)

	
	How are the joints identified? How is it determined whether the width of joints meet the requirements of table 1 or 2?
	
	

	5.2.2
	Gap (l)

	
	How is it determined whether the gap meets the requirements of table 1 or 2?

Is ISO 31-0 known and applied to determine the maximum gap?

Is ISO 468 known and applied to determine the average surface roughness (Ra) of a joint?
	
	

	5.2.3
	Spigot joints
	
	

	
	No specific knowledge required
	-
	-

	5.2.4
	Holes in joint surfaces

	
	No specific knowledge required
	-
	-

	5.2.5
	Conical joints

	
	No specific knowledge required
	-
	-

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

	
	No specific knowledge required
	-
	-

	5.2.7
	Flanged joints for acetylene atmospheres

	
	No specific knowledge required
	-
	-

	5.2.8
	Serrated joints

	
	How is the maximum gap required by table 1 and 2 determined for a serrated joint (i.e., how is the equivalent minimum width of joint L determined?
	
	

	5.3
	Threaded joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Are all the terms and constructional requirements mentioned in Tables 3 and 4 understood in detail?

The thread pitch must be ≥ 0,7 mm; is there a maximum pitch?
	
	

	5.4
	Gaskets (including O-rings)

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	How is it determined whether the minimum width of a cylindrical (part of a spigot) joint is maintained after compression?

How is it determined whether a sealing gasket of “a non-flammable compressible material with a metallic sheath” is indeed non-flammable?
	
	

	5.5
	Apparatus using capillaries

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	6
	Cemented joints

	6.1
	General

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which upper and lower temperatures are used for the endurance to heat and to cold tests of IEC 60079-0? How many samples are subjected to these tests?
	
	

	6.2
	Mechanical strength

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	How is it determined whether the mechanical strength of the cemented joint depends upon the adhesion of the cement alone?

Which arrangements would be considered acceptable constructions?

Using 15.1.3 for the overpressure test on the cemented joint: which test method is used (static or dynamic) and at what temperature is the test conducted? What is the test time? What is the test pressure?
	
	

	6.3
	Width of cemented joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	How is the shortest path through a cemented joint verified?
	
	


	7
	Operating rods

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	7.1
	No specific knowledge required
	-
	-

	7.2
	How is it determined whether diametrical clearances are liable to be enlarged as a result of wear in normal service?
	
	


	8
	Shafts and bearings

	8.1
	Joints of shafts

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	8.1.1
	Cylindrical joints

	
	No specific knowledge required
	-
	-

	8.1.2
	Labyrinth joints

	
	No specific knowledge required
	-
	-

	8.1.3
	Joints with floating glands

	
	How is the maximum degree of float determined in practice?

How is it determined whether the device intended to prevent rotation of the gland is suitable for its purpose?
	
	

	8.2
	Bearings

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	8.2.1
	Sleeve bearings

	
	Which metals are considered non-sparking?
	
	

	8.2.2
	Rolling-element bearings

	
	Is, for the calculation of m and k, the method laid down in the interpretation sheet 31/626/DC to IEC 60079-1 known and applied?
	
	


	9
	Light transmitting parts

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	How is it verified whether precautions, taken to avoid internal mechanical stress due to mounting of light-transmitting parts, are sufficient?
	
	


	10
	Breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Following explosion tests, how is it determined whether there is  permanent distortion or damage which would impair the flame-arresting properties of the device?
	
	

	10.1
	Openings for breathing or draining

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.2
	Composition limits

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.3
	Dimensions

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.4
	Elements with measurable paths

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.5
	Elements with non-measurable paths

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.6
	Removable devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.7
	Mounting arrangements of the elements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.8
	Mechanical strength

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	10.9
	Breathing and draining devices when used as Ex components

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	10.9.1
	Mounting arrangements of the elements and components

	
	No specific knowledge required
	-
	-

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

	
	No specific knowledge required
	-
	-

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

	
	What is the test time for the overpressure test?

Following overpressure tests, how is it determined whether there is permanent deformation or damage affecting the type of protection?
	
	

	10.9.2.2
	Thermal tests

	
	Following thermal tests, how is it determined whether there is permanent distortion or damage which would impair the flame-arresting properties of the device?
	
	

	10.9.2.3
	Test for non-transmission of an internal ignition

	
	No specific knowledge required
	-
	-

	10.9.3
	Ex component certificate

	
	No specific knowledge required
	-
	-


	11
	Fasteners, associated holes and blanking elements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	11.1
	When is a fastener considered to be accessible from the outside? When not?
	
	

	11.2
	No specific knowledge required
	-
	-

	11.3
	No specific knowledge required
	-
	-

	11.4
	What is considered to be another equally effective method for attaching studs to the enclosure?
	
	

	11.5
	Is the use of glue considered as an equally effective method to make fasteners non-detachable from the enclosure? If yes, what are the requirements for the glue?
	
	

	11.6
	No specific knowledge required
	-
	-

	11.7
	How is it determined whether at least one full thread remains free at the base of the hole?
	
	

	11.8
	No specific knowledge required
	-
	-

	11.9
	No specific knowledge required
	-
	-

	11.10
	What is considered to be an equally effective method for securing and releasing threaded doors or covers?
	
	


	12
	Materials and mechanical strength of enclosures – Materials inside the enclosures

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	12.1
	No specific knowledge required
	-
	-

	12.2
	No specific knowledge required
	-
	-

	12.3
	No specific knowledge required
	-
	-

	12.4
	How is the quality of cast iron verified?
	
	

	12.5
	No specific knowledge required
	-
	-

	12.6
	How is the CTI verified?
	
	

	12.7
	What is considered as a zinc alloy?
	
	


	13
	Entries for flameproof enclosures

	13.1
	Cable glands

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	13.2 
	Conduit sealing devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	13.2.1
	No specific knowledge required
	-
	-

	13.2.2
	What dimension is taken as the size of the conduit: the inner or outer diameter?
	
	

	13.3
	Plugs and sockets and cable couplers

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	13.4
	Bushings

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	14 
	Verification and tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	15
	Type tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	The enclosure can be tested with all enclosed apparatus in place, empty, or using equivalent models.

How is the configuration which will give the most severe conditions (for development of explosion pressures) determined?
	
	

	15.1
	Tests of ability of the enclosure to withstand pressure

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	15.1.1
	General

	
	Following the tests of 15.1.2 and 15.1.3, how is determined whether there is permanent distortion or damage which would affect the type of protection, or the joints have been enlarged?
	
	

	15.1.2
	Determination of explosion pressure (reference pressure)

	
	For equipment that involve simple internal geometry: 

What is considered as simple internal geometry? 

Which criteria are used to determine whether the test may be conducted at room ambient or must be conducted at the min. ambient temperature (if < -20 C)?
	
	

	15.1.2.1
	What criteria are used to determine the locations of the ignition sources and pressure transducers?
	
	

	15.1.2.2
	No specific knowledge required
	-
	-

	15.1.2.3
	What is meant by “the pressure values obtained deviate from one to another by a factor of ≥ 1,5”?
	
	

	15.1.2.4
	No specific knowledge required
	-
	-

	15.1.3
	Overpressure test

	
	What is considered as an insignificantly decrease of the tensile and yield strength properties of the material at low temperature?
	
	

	15.2
	Test for non-transmission of an internal ignition

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-

	15.4
	Tests of flameproof enclosures with breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	15.4.1
	Tests of ability of the enclosure to withstand pressure

	
	No specific knowledge required
	-
	-

	15.4.2
	Thermal tests

	
	How is the position of the ignition source determined in order to give the most unfavourable thermal results?
	
	

	15.4.3
	Test for non-transmission of an internal ignition

	
	How is it determined whether “a high peak explosion pressure and rate of rise of pressure at the face of the device” is likely to occur?

For enclosures with more than one identical devices: how is it determined which device will give the most unfavourable results?
	
	


	16
	Routine tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	17
	Switchgear for Group I

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	18
	Lampholders and lamp caps

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


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

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	19.3.1
	Tests for flameproofness

	
	For bushings common to two adjacent enclosures: how is it determined which enclosure gives the worst conditions for the test?
	
	

	19.3.2
	Is the last paragraph of this clause understood in detail?
	
	


	20
	Marking
	
	

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	Annex A
	Crimped ribbon elements and multiple screen elements of breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	Annex B
	Elements with non-measurable paths of breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No additional specific knowledge required other than specified in clause 2 of this TGD
	-
	-


	Annex C
	Flameproof entry devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	Annex D
	Empty flameproof enclosures as Ex components

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	Annex E
	Cells and batteries used in flameproof “d” enclosures

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific knowledge required
	-
	-


	Section 2 - Procedures


	1
	Scope

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	2
	Normative references

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedures assure that employees have access to the listed standards and are informed about any (upcoming) changes to these standards?

Which procedures assure that employees have access to IECEx ExTAG decisions?

Which procedures assure that the drawings and other documents that describe the construction of the flameproof enclosure are verified for compliance with OD017, especially chapter 4.2?
	
	


	3
	Terms and definitions

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	4
	Apparatus grouping and temperature classification

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	5
	Flameproof joints

	5.1
	General requirements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedures assure a uniform approach regarding:

· a coating material that shall not adversely affect the flameproof properties of a joint,

· the suitability of a corrosion inhibiting grease applied to joint surfaces before assembly,

· electroplating meets the requirements of the standard?


	
	

	5.2
	Non-threaded joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	5.2.1
	Width of joints (L)

	
	Which procedure assures that all joints are identified and that the width of joints is verified for compliance with the requirements of table 1 or 2?
	
	

	5.2.2
	Gap (l)

	
	Which procedure assures that the gap is verified for compliance with the requirements of table 1 or 2?

Which procedure assures that ISO 31-0 is applied to determine the maximum gap?

Which procedure assures that ISO 468 is applied to determine the average surface roughness (Ra) of a joint?
	
	

	5.2.3
	Spigot joints
	
	

	
	No specific procedures required
	-
	-

	5.2.4
	Holes in joint surfaces

	
	No specific procedures required
	-
	-

	5.2.5
	Conical joints

	
	No specific procedures required
	-
	-

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

	
	No specific procedures required
	-
	-

	5.2.7
	Flanged joints for acetylene atmospheres

	
	No specific procedures required
	-
	-

	5.2.8
	Serrated joints

	
	No specific procedures required
	-
	-

	5.3
	Threaded joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	5.4
	Gaskets (including O-rings)

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures that the minimum width of a cylindrical (part of a spigot) joint is determined correctly after compression?

Which procedure assures a uniform approach regarding the determination of a sealing gasket of a non-flammable compressible metal with a metallic sheath is indeed non-flammable?
	
	

	5.5
	Apparatus using capillaries

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	6
	Cemented joints

	6.1
	General

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures a uniform approach regarding the temperatures taken for the endurance to heat and to cold tests of IEC 60079-0 and the number of samples that are subjected to these tests?
	
	

	6.2
	Mechanical strength

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures a uniform approach regarding the arrangements that are considered acceptable in the construction and that it is verified that the mechanical strength of the assembly with the cemented joint does not depend upon the adhesion of the cement alone?

Using 15.1.3 for the overpressure test on the cemented joint: which procedure specifies the test method to be used (static or dynamic) and prescribes the temperature at which  the test is conducted and the test time and pressure to be taken? 
	
	

	6.3
	Width of cemented joints

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure prescribes how to determine the shortest path through a cemented joint?
	
	


	7
	Operating rods

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	7.1
	No specific procedures required
	-
	-

	7.2
	Which procedure assures a uniform approach regarding the determination that diametrical clearances are liable to be enlarged as a result of wear in normal service?
	
	


	8
	Shafts and bearings

	8.1
	Joints of shafts

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	8.1.1
	Cylindrical joints

	
	No specific procedures required
	-
	-

	8.1.2
	Labyrinth joints

	
	No specific procedures required
	-
	-

	8.1.3
	Joints with floating glands

	
	Which procedure is used to determine the maximum degree of float?

Which procedure assures a uniform approach regarding the suitability of the device that is intended to prevent rotation of the gland?
	
	

	8.2
	Bearings

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	8.2.1
	Sleeve bearings

	
	Which procedure assures a uniform approach regarding which metals are to be considered as non-sparking?
	
	

	8.2.2
	Rolling-element bearings

	
	Which procedure assures the application of the method laid down in the interpretation sheet 31/626/DC to IEC 60079-1 regarding the calculation of m and k?
	
	


	9
	Light transmitting parts

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures a uniform approach regarding the evaluation of the precautions taken to avoid internal mechanical stress due to mounting of light-transmitting parts?
	
	


	10
	Breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures a uniform approach regarding the determination whether, following the explosion tests, there is no permanent distortion or damage which would impair the flame-arresting properties of the device?
	
	

	10.1
	Openings for breathing or draining

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.2
	Composition limits

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.3
	Dimensions

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.4
	Elements with measurable paths

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.5
	Elements with non-measurable paths

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.6
	Removable devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.7
	Mounting arrangements of the elements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.8
	Mechanical strength

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	10.9
	Breathing and draining devices when used as Ex components

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	10.9.1
	Mounting arrangements of the elements and components

	
	No specific procedures required
	-
	-

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

	
	No specific procedures required
	-
	-

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

	
	Which procedure assures a uniform approach regarding the test time and dp/dt for the overpressure test?

Which procedure is followed to determine that following the overpressure test there is no permanent deformation or damage affecting the type of protection?
	
	

	10.9.2.2
	Thermal tests

	
	Which procedure is followed to determine that following the thermal tests the device shows no evidence of thermal or mechanical damage or deformation which could affect its flame-arresting properties?
	
	

	10.9.2.3
	Test for non-transmission of an internal ignition

	
	No specific procedures required
	-
	-

	10.9.3
	Ex component certificate

	
	No specific procedures required
	-
	-


	11
	Fasteners, associated holes and blanking elements

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	11.1
	Which procedure is followed to determine whether a fastener is considered to be accessible from the outside?
	
	

	11.2
	No specific procedures required
	-
	-

	11.3
	No specific procedures required
	-
	-

	11.4
	Which procedure assures a uniform approach regarding the application of another equally effective method for attaching studs to the enclosure?
	
	

	11.5
	Which procedure assures a uniform approach regarding the use of an equally effective method to make fasteners non-detachable from the enclosure?
	
	

	11.6
	No specific procedures required
	-
	-

	11.7
	Which procedure is followed to determine whether at least one full thread remains free at the base of the hole?
	
	

	11.8
	No specific procedures required
	-
	-

	11.9
	No specific procedures required
	-
	-

	11.10
	Which procedure assures a uniform approach regarding the use of an equally effective method for securing and releasing threaded doors or covers?
	
	


	12
	Materials and mechanical strength of enclosures – Materials inside the enclosures

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	12.1
	No specific procedures required
	-
	-

	12.2
	No specific procedures required
	-
	-

	12.3
	No specific procedures required
	-
	-

	12.4
	Which procedure is followed to verify the quality of cast iron?
	
	

	12.5
	No specific procedures required
	-
	-

	12.6
	Which procedure is followed to verify the CTI?
	
	

	12.7
	Which procedure assures a uniform approach regarding the definition of  a zinc alloy?
	
	


	13
	Entries for flameproof enclosures

	13.1
	Cable glands

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	13.2 
	Conduit sealing devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	13.2.1
	No specific procedures required
	-
	-

	13.2.2
	No specific procedures required
	-
	-

	13.3
	Plugs and sockets and cable couplers

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	13.4
	Bushings

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	14 
	Verification and tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	15
	Type tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	Which procedure assures that the correct situation is determined that gives the most severe condition for explosion pressure development?
	
	

	15.1
	Tests of ability of the enclosure to withstand pressure

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	15.1.1
	General

	
	Which procedure is followed to determine whether, following the tests of 15.1.2 and 15.1.3, there is deformation or damage affecting the type of protection, or joints have been enlarged?
	
	

	15.1.2
	Determination of explosion pressure (reference pressure)

	
	Which procedure assures a uniform approach regarding the judgement that equipment has a simple internal geometry? 

Which criteria are laid down to determine whether the test may be conducted at room ambient or must be conducted at the min. ambient temperature (if < -20 C)?
	
	

	15.1.2.1
	Which procedure is followed and what criteria are used to determine the locations of the ignition sources and the pressure transducers?
	
	

	15.1.2.2
	No specific procedures required
	-
	-

	15.1.2.3
	No specific procedures required
	
	

	15.1.2.4
	No specific procedures required
	-
	-

	15.1.3
	Overpressure test

	
	What procedure is followed and what are the criteria to judge that the decrease of the tensile and yield strength properties of the material at low temperature is insignificant?
	
	

	15.2
	Test for non-transmission of an internal ignition

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-

	15.4
	Tests of flameproof enclosures with breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	15.4.1
	Tests of ability of the enclosure to withstand pressure

	
	No specific procedures required
	-
	-

	15.4.2
	Thermal tests

	
	Which procedure is followed to assure that the position of the ignition source gives the most unfavourable thermal results?
	
	

	15.4.3
	Test for non-transmission of an internal ignition

	
	Which procedure is followed to determine whether “a high peak explosion pressure and rate of rise of pressure at the face of the device” is likely to occur?

For enclosures with more than one identical device: which procedure is followed to determine the device that will give the most unfavourable results?
	
	


	16
	Routine tests

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	17
	Switchgear for Group I

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	18
	Lamp holders and lamp caps

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


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

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	19.3.1
	Tests for flameproofness

	
	For bushings common to two adjacent enclosures: which procedure is followed to determine which enclosure gives the worst conditions for the test?
	
	

	19.3.2
	No specific procedures required
	
	


	20
	Marking
	
	

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	Annex A
	Crimped ribbon elements and multiple screen elements of breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	Annex B
	Elements with non-measurable paths of breathing and draining devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No additional specific procedures required other than specified in the standards listed in clause 2 of this TGD
	-
	-


	Annex C
	Flameproof entry devices

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	Annex D
	Empty flameproof enclosures as Ex components

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	Annex E
	Cells and batteries used in flameproof “d” enclosures

	
	Requirement / interpretation:
	Evidence:
	Comments by IECEx audit team:

	
	No specific procedures required
	-
	-


	Section 3 - Equipment


	1
	Scope

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required
	-
	-


	2
	Normative references

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required
	-
	-


	3
	Terms and definitions

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required
	-
	-


	4
	Apparatus grouping and temperature classification

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required
	-
	-


	5
	Flameproof joints

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	Which measuring instruments are used to verify joint specifications?

Is the following determined and available for each instrument:

· calibration status

· calibration method

· calibrated measuring range(s)

· accredited calibration report
	
	


	6
	Cemented joints

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	Which instrument is used to verify the shortest path through a cemented joint?
	
	


	7
	Operating rods

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No other instruments, other than those specified in clause 5, are required.
	
	


	8
	Shafts and bearings

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No other instruments, other than those specified in clause 5, are required.
	
	


	9
	Light transmitting parts

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required
	-
	-


	10
	Breathing and draining devices

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	10.3

10.4
	Which instruments are used to verify the dimensions of the device, its component parts and any measurable paths of the element?
	
	

	10.9
	Is the component test rig shown in Fig. 21 available?
	
	


	11
	Fasteners, associated holes and blanking elements

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	11.6

11.7
	No other instruments, other than those specified in clause 5, are required.
	
	


	12
	Materials and mechanical strength of enclosures – Materials inside the enclosures

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required.
	-
	-


	13
	Entries for flameproof enclosures

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No other instruments, other than those specified in clause 5, are required.
	
	


	14 
	Verification and tests

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required.
	-
	-


	15
	Type tests

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	15.1

15.2

15.4
	Which measuring instruments are used to verify joint specifications?

Is the following determined and available for each instrument:

· calibration status

· calibration method

· calibrated measuring range(s)

· accredited calibration report

In addition, is the following available:

· Low pass filter with 3 dB point at 5 kHz

· Standard test gases with known and verified (ISO 17025) quality:

· Methane

· Propane

· Ethylene

· Acetylene

· Hydrogen

· H2/CH4 (85/15)

· Air with 20,9% O2
· Calibrated gas analyzing system

· Calibrated pressure measuring system

· Test facilities for testing at low ambient (< -20 C)

· Calibrated overpressure test setup, suitable for use at low ambient (< -20 C)
	
	


	16
	Routine tests

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	Calibrated equipment to be used by the manufacturer
	-
	-


	17
	Switchgear for Group I

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No specific Ex d measuring equipment needed. For the verification of Ex e clearances and creepage distances, measuring instruments as listed in the TGD for IEC 60079-7 shall be used. 

For verification of the degree of protection of minimum IP 20, test fingers according to IEC 60529 shall be available.
	
	


	18
	Lamp holders and lamp caps

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	18.2
	Which instruments are used to verify the dimensions of the lamp holders and lamp caps as stated in Fa6 of IEC 60061?
	
	


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

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	19.2.1
	Which instruments and/or methods are used to verify the resistance to tracking and the creepage distances as required by IEC 60079-7?
	
	

	19.3.2
	Which test setup / instruments are available to conduct the flammability test of IEC 60695-11-10 (Method V-0)?
	
	


	20
	Marking
	
	

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required.
	-
	-


	Annex A
	Crimped ribbon elements and multiple screen elements of breathing and draining devices

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No equipment required.
	-
	-


	Annex B
	Elements with non-measurable paths of breathing and draining devices

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	Which instruments and test setup is used to determine:

· The max. bubble test pore size according to ISO 4003

· The density according to ISO 2738

· The determination of open porosity and/or fluid permeability according to ISO 2738 and ISO 4022
	
	


	Annex C
	Flameproof entry devices

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	C.3.1.1

C.3.1.2

C.3.1.3

C.3.2.1

C.3.2.2

C.3.2.3

C.3.3.1

C.3.4.1

C.3.4.2
	Which mild steel mandrels are available?

Which calibrated torque wrench is used?

Is a hydraulic testing device as illustrated in Fig. C.1 available?
	
	


	Annex D
	Empty flameproof enclosures as Ex components

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	
	No additional equipment, other than those specified elsewhere in this TGD, is required.
	-
	-


	Annex E
	Cells and batteries used in flameproof “d” enclosures

	
	Requirement / interpretation:
	Equipment:
	Comments by IECEx audit team:

	E.4.1.1
	Which instruments and test setup is used to determine the external surface temperature of the cell or battery? To determine the maximum discharge current?
	
	


Page 1 of 27
Page 1 of 29

[image: image1.png]