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Notes on use of Technical Guidance Documents
TGDs are primarily intended for use by ExTLs and ExCBs when preparing for assessments. They will provide completed TGDs to the IECEx assessment team prior to the assessment. The assessors will review the completed TGDs and formulate their assessment plan based on the information provided. During the assessment, the assessors will record their findings on the TGDs such that their conclusions regarding the compliance of the body with the IECEx requirements are substantiated.  It is also possible that bodies may wish to use the TGDs for their own self-assessment as part of their on-going self-monitoring. Use by accreditation body assessors is also to be encouraged, provided that the TGDs are not used out of context.

The TGD checklist is structured against the technical requirements of the relevant standard. Each paragraph has a question/activity reflecting the requirement. 

Against each question evidence is provided to demonstrate that:-
· the requirement has been properly understood;

· the way in which conformity with the requirement is to be evaluated is properly documented;

· the conformity evaluation is being implemented effectively in accordance with the documented procedure;

Space is provided for the assessor’s findings to be recorded together with any comments on the evidence provided. 

TGDs may be used as checklists when conducting an assessment and as a reporting tool to record the findings. The completed TGDs will form part of the document package retained by the IECEx Secretariat with the other papers from each assessment. Handwritten TGDs are acceptable, provided that they are reasonably legible. There is no expectation that an assessor should devote time to transferring a handwritten TGD to an electronic document.

Assessors are encouraged to make suggestions for the improvement of the TGDs so that they remain a useful tool in the assessment process. Suggestions may be made to the Secretariat or directly to the WG2 Convenor. The Secretariat would also be in a position to identify the need for improvements based on studying the completed TGDs submitted by the assessors.

This edition was approved for immediate use during the 2008 ExMC Paris meeting as it will allow WG2 to continue with its work.
Introduction

Standard No.:  IEC 60079-0: 2004

Title: Electrical apparatus for explosive gas atmospheres Part 0: General requirements
Protection philosophy

The requirements can be applied to equipment which does not have an ignition source in normal operation and is so designed that particular measures, as specified in the standard, are applied to ensure that arcs, sparks and hot surfaces are not likely to occur in normal operation and under defined adverse operating conditions.
Temperature control is relevant in both meeting the Temperature Class limitations under the defined normal and adverse conditions and in ensuring a reasonable life for insulating materials and components.

Typical applications

Induction Motors
Luminaires

Solenoid Valves

Batteries

Junction Boxes

Heating Resistors (other than Trace Heating)

Transformers

Personnel interviewed (or see Appendix)

	Name
	Job title
	Abbreviation used in following tables

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Section 1: Personnel

	Standard
	IEC 60079-7:2006
Increased Safety “e”
	Doc.No. TGD-60079-7

	
	
	Version: 1

	
	
	Date: 2006/04/07

	Clause
	Requirement
	Evidence
from body under assessment
	Comments by IECEx Assessor


	1
	Scope
	
	

	
	Is the interaction with IEC 60079-0 fully understood, including how potential conflicts are resolved?
	
	

	
	Note: For the purposes of completing this document, it is assumed that the TGD for IEC 60079-0 has also been completed.  Therefore matters which are adequately dealt with in that document are not repeated here

	2
	Normative References
	
	

	3
	Definitions
	
	

	4
	Constructional Requirements for all electrical apparatus
	
	

	4.1
	General
	
	

	
	Is the interaction between clauses 4 and 5 understood?
	
	

	4.2
	Electrical Connections
	
	

	4.2.1
	General
	
	

	
	Are possible means to avoid loosening of terminations understood?
	
	

	4.2.2
	Field Wiring Connections
	
	

	
	How does the 45K rise permitted in the test of 4.2.2.2 relate to the performance of terminals in general purpose junction boxes?
	
	

	
	Can suitable means for preventing lug rotation be described? (4.2.2.4)
	
	

	
	Can a method of providing mechanical support to a soldered joint be described? (4.2.2.5)
	
	

	4.2.3
	Factory Connections
	
	

	
	Is the difference between factory and field connections understood?
	
	

	
	Can the philosophy behind the requirements for pluggable connections be described?
	
	

	4.3

4.4
	Clearances

Creepage Distances
	
	

	
	Can the significance of conductor size for clearance and creepage distance on terminal insulation be explained?  Why might this lead to an “X” condition on the final equipment?
	
	

	
	Can working voltage be related to rated voltage?
	
	

	
	Why is CTI not relevant below 10V?
	
	

	
	Are the various diagrams of Figure 1 understood?
	
	

	
	Why should the presence of ribs or grooves allow a different material group ?
	
	

	4.5
	Solid Electrical Insulating Materials
	
	

	
	What evidence is sought to demonstrate compliance with 4.5.2 (a) regarding temperature withstand?
	
	

	4.6
	Windings
	
	

	
	For round winding wires, how is the evidence of grade and compliance obtained?
	
	

	
	How is the impregnation process defined (interaction between type examination and QA phases)?
	
	

	
	Is there an understanding of how the different impregnation processes achieve homogeneity and avoidance of voids?
	
	

	4.7
	Temperature Limitations
	
	

	
	This standard uses Zone A and Zone B, as defined in IEC 60034-1, in a way not intended by that standard.  Is there a clear understanding of the implications of the difference?
	
	

	
	Is there an understanding of the “time” factor in determining temperature by the resistance method?  Is there a procedure for dealing with this?
	
	

	
	Is there an understanding of the effect of a “stuck” a.c. solenoid and how this should be dealt with when testing?
	
	

	
	Is there suitable equipment for measuring change of resistance?
	
	

	
	Can thermocouples be placed on “live” metal?
	
	

	4.8
	Wiring Internal to Apparatus
	
	

	
	Can suitable forms of protection be described?
	
	

	4.9
	Degrees of Protection provided by Enclosures
	
	

	
	Is the role of drain holes understood?
	
	

	
	Are the “pass” criteria in IEC 60079-0 understood in the context of Ex e?
	
	

	4.10
	Fasteners
	
	

	5
	Supplementary Requirements for Specific Electrical Apparatus
	
	

	5.1
	General
	
	

	5.2
	Rotating Electrical Machines
	
	

	5.2.1
	Degrees of Protection provided by Machine Enclosures
	
	

	
	Is the exception to 4.9 understood?
	
	

	5.2.2
	Internal Fans
	
	

	
	Are the requirements of IEC 60079-0 understood in this context?
	
	

	5.2.3
	Minimum Radial Airgap
	
	

	
	Can the effects of the various tolerances and eccentricities in machine build-up be related to establishing the minimum airgap by calculation?
	
	

	
	How is the process for “measurement after erection” defined (interaction between type examination and QA phases)?
	
	

	5.2.4
	Machines with Cage Rotors
	
	

	
	What is meant by “airgap sparking” and what is its cause?
	
	

	
	Is “wye(star)-delta” starting a suitable method of reducing the starting current to 300%?
	
	

	
	What operating disturbance in use may cause similar problems to a full current start, but is the responsibility of the user?
	
	

	
	What is meant by the term “end packet”?
	
	

	
	What might cause parts such as centring rings to attain a temperature greater than the rotor cage during stall conditions?
	
	

	
	Why is minimum ambient temperature important when testing a motor protected by winding temperature sensors and when might it be necessary to artificially simulate the minimum ambient condition?
	
	

	
	5.2.4.5 refers to testing with the “converter specification” rather than the specific converter.  What parts of the specification are relevant and how can this be simulated?
	
	

	5.2.5
	Winding Requirements
	
	

	
	Can the difference between VPI and Resin-Rich impregnation systems be described?
	
	

	5.2.6
	Stator Winding Terminals
	
	

	
	What is likely to be the controlling aspect of “limiting temperature” in this clause?
	
	

	
	How should this clause be applied when tE is not determined?
	
	

	5.2.7
	Stator Winding Insulation Systems
	
	

	
	What types of high voltage discharge are likely to be an ignition source?
	
	

	5.2.8
	Bearing Seals and Shaft Seals
	
	

	
	How are bearing clearances determined for sliding element bearings?
	
	

	5.3
	Luminaires
	
	

	5.3.1
	Light Source
	
	

	
	Why is the pin material specified for bi-pin tubes but not mono-pin tubes?
	
	

	
	Why is pre-heating of bi-pin tubes prohibited?
	
	

	5.3.2
	Minimum Distance between Lamp and Protective Cover
	
	

	5.3.3
	Lampholders and Lamp Caps
	
	

	
	Are facilities available for performing the relevant flameproof tests?
	
	

	
	Are there facilities for measuring contact force?
	
	

	5.3.4
	Surface Temperature of Lamps
	
	

	
	Are facilities available for performing the “in-gas” temperature tests?
	
	

	5.3.5
	Temperature of Lamp Caps
	
	

	
	Are facilities available to measure temperatures directly on “live” parts?
	
	

	5.3.6
	Limiting Temperatures
	
	

	
	Why can temperatures increase as lamps age?
	
	

	5.3.7
	Luminaires for Tubular Bi-pin Lamps
	
	

	
	Are mechanisms for taking into account mechanical tolerances understood?
	
	

	
	Are the requirements for contact independence and support understood?
	
	

	
	Can the insertion and removal torques be measured?
	
	

	
	Is the assessment for non-defeat of the isolating switch understood?
	
	

	5.4
	Caplights and Handlights
	
	

	
	Can the purpose of the spring-loaded lampholder be described?
	
	

	5.5
	Measuring Instruments and Transformers
	
	

	
	What is the source of the value ISC?
	
	

	5.6
	Transformers other than Instrument Transformers
	
	

	5.7
	Batteries
	
	

	5.7.1
	Batteries over 25Ah
	
	

	
	In the absence of Examples 2 and 3 from Figure 1, which example is normally appropriate for measuring creepage distance?
	
	

	
	How is IP23 assessed against the technical documentation?
	
	

	
	How may minimum and maximum electrolyte levels be indicated?
	
	

	5.7.2
	Batteries up to 25Ah
	
	

	
	Why should it be desirable to encapsulate cells?
	
	

	
	Can examples be given of sealed valve-regulated and sealed gas-tight cells?
	
	

	
	How may cells behave if subject to reverse charging?
	
	

	
	Why are Ex i and Ex d components prohibited from being in the same enclosure as most batteries?
	
	

	5.8
	General Purpose Connection and Junction Boxes
	
	

	5.9
	Resistance Heaters (other than Trace Heaters)
	
	

	
	What is meant by “the temperature self-limiting characteristic” of a heating device?
	
	

	5.10
	Other Electrical Apparatus
	
	

	
	How may this clause be used?
	
	

	
	How is “risk assessment” compatible with the concept of conformity assessment?
	
	

	6
	Type Verifications and Tests
	
	

	6.1
	Dielectric Strength
	
	

	
	What is the maximum capability of the laboratory?
	
	

	
	If this does not reach 23kV, how are requirements above the laboratory’s capability met?
	
	

	6.2
	Rotating Electrical Machines
	
	

	
	Can the criteria for a partially wound stator pack be explained?
	
	

	
	What is the system for providing the explosive gas atmosphere?
	
	

	
	What is the system for providing the high voltage for the three minute test?
	
	

	
	What is the system for creating the impulse voltage and are there any limitations?
	
	

	
	What is the maximum power supply available for the stall tests?
	
	

	
	Is there an appreciation of, and appropriate action to mitigate, the dangers from an explosion in a complete machine?
	
	

	6.3
	Luminaires for Mains Supply
	
	

	
	Are test lamp caps and torque measuring equipment available?
	
	

	
	Are suitable diodes available to perform the rectification test?
	
	

	
	Can the sulphur dioxide test be performed or are arrangements in place to allow the test to be performed elsewhere?
	
	

	
	Is a vibration facility available?
	
	

	
	How is current disruption observed during the vibration test?
	
	

	6.4
	Measuring Instruments and Instrument Transformers
	
	

	
	Is the temperature rise with Ith determined by calculation or by test?
	
	

	
	How is the dynamic test current Idyn generated?
	
	

	6.5
	Transformers other than Instrument Transformers
	
	

	6.6
	Secondary Batteries
	
	

	
	Can the insulation resistance be measured?
	
	

	
	How is the maximum level of electrolyte determined?
	
	

	
	Can the shock test be performed?  Is there a weight limitation?
	
	

	
	How is the battery capacity determined?
	
	

	
	Can Method 1 or Method 2 be used for the ventilation test?

How is hydrogen concentration measured?
	
	

	6.7
	General Purpose and Connection Boxes
	
	

	
	Is a low voltage, high current power supply available?  What are its limits?
	
	

	
	How are high currents measured?
	
	

	
	What may be the effect of wrongly determining the worst case terminal?
	
	

	6.8
	Resistance Heating Devices and resistance Heating Units
	
	

	
	Is there a capability to perform the insulation resistance tests in water?
	
	

	
	Can the cold start test be performed?
	
	

	6.9
	Terminal Insulating Material Tests
	
	

	
	Can the pulling force be applied steadily and measured?
	
	

	7
	Routine Verifications and Routine Tests
	
	

	
	Is there a procedure to ensure that the manufacturer is aware of the specific tests to be performed?
	
	

	8
	Ex Component Certificates
	
	

	9
	Marking and Instructions
	
	

	Annex A
	Cage Motors – Methods of Test and of Calculation
	
	

	
	What are the arrangements for full load running of the motor?
	
	

	
	How are the full load rotor temperatures measured?
	
	

	
	What are the arrangements for the stall test?
	
	

	
	Are the calculations for performing a stall test at reduced voltage fully understood?
	
	

	
	Is the thermocouple logging equipment for the stall test capable of producing a continuous trace or are discrete points measured at sufficient frequency to ensure that the true shape of the curve can be determined?
How many traces can be logged simultaneously?
	
	

	
	Is the importance of understanding the shape of the rotor stall thermocouple traces understood?
	
	

	Annex B
	Type Tests for Resistance Heating Devices and Units
	
	

	
	Are there appropriate jigs for the crush and bending tests?
	
	

	Annex C
	(Informative)
	
	

	Annex D
	(Informative)
	
	

	Annex E
	(Informative)
	
	

	Annex F
	(Informative)
	
	

	Annex G
	(Informative)
	
	

	Annex H
	Test Procedure for T8, T10 and T12 Lamps
	
	

	
	Is equipment available to perform the asymmetric pulse test?
	
	

	
	Is equipment available to perform the asymmetric power test?
	
	

	
	Is there an understanding of how the high cathode temperatures occur and how they may create a danger?
	
	

	
	
	
	

	
	
	
	


	Section 2: Systems

	Standard
	IEC 60079-0:2003

General requirements
	Doc.No. TGD-60079-0

	
	
	Version: 3

	
	
	Date: 24/10/05

	Clause
	Requirement
	Evidence
	Comments



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Section 3: Equipment

	Standard
	IEC 60079-0:2003

General requirements
	Doc.No. TGD-60079-0

	
	
	Version: 3

	
	
	Date: 24//10/05

	Clause
	Requirement
	Evidence
	Comments
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