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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. 

This TGD has the following sections:

1. Personnel – this is intended to test the laboratory personnel’s knowledge of the subject and will be completed at the assessment.  

2. Systems – this is provided for the laboratory to document all its procedures and guidance material that it uses for assessment and testing.  This section should be completed by the body to be assessed prior to the assessment and reviewed during the assessment visit.

3. Equipment – this section should provide a consolidated list of all equipment used for assessment and testing.  It should include the specifications of the equipment and calibration status.  Where it is intended to sub-contract any tests this should be clearly stated. This should include who the tests are subcontracted to and how that body will be evaluated for competence.  Evidence should also be provided of the competence of your own staff to oversight such contracted testing. This section should be completed by the body to be assessed prior to the assessment and reviewed during the assessment visit.

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 60079-11 5th Edition: 2006-07

Title: Explosive atmospheres – Part 11: Equipment protection by intrinsic safety “i”
Protection philosophy

The intrinsic safety (IS) concept uses intrinsically safe circuits in any spark or thermal effect produced under specified conditions, which may include normal operation and fault conditions, are not capable of causing ignition of a given explosive gas atmosphere. 

Part, but not all, of the general requirements, IEC 60079-0 which must also met by apparatus required to comply with this standard 

Typical applications

Typical applications included instrumentation, communication devices and gas monitors apparatus intended for use in explosive gas atmospheres.
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	Section 1: Personnel

It is suggested that this section be completed at assessment – not all clauses need to be addressed

	Standard
	IEC 60079-11
Intrinsic Safety “i”
	Doc.No. IEC.79-11

	
	
	Version: 5 

	
	
	Date: 3o/06/08

	Clause
	Understanding Shown of the Following Requirements

	Evidence
from body under assessment
	Comments by IECEx Assessor


	3
	Terms and definitions

Understanding of the following key definitions 
	
	

	
	Intrinsic safety ‘i
’

What does ‘intrinsic safety’ mean and how does it relate to intrinsically safe apparatus and associated apparatus?
	
	

	
	Fault

What is the difference between a countable and non-countable fault?
	
	

	
	Infallibility
 

What does infallibility mean and what are a couple of examples of how it is applied?
	
	

	
	Parameters
There are internal and external parameters given to intrinsically safe or associated apparatus., 

What is the significance of these parameters?  Give a couple of examples
	
	

	4
	Grouping and classification of IS and associated apparatus
How are apparatus groupings and surface temperature requirements of 60079-0 applied?
	
	

	5

	Levels of protection and ignition compliance requirements of electrical apparatus
	
	

	5.1
	General

Explain the relationship between type of operation (including faults) and factors of safety for:
	
	

	5.2
	Level of protection “ia
”
	
	

	5.3
	Level of protection “ib
”

	
	

	5.4
	Level of protection “ic
”
	
	

	5.5
	Spark ignition compliance

What are the circumstances when assessment should be used and when spark ignition should/must be used?
	
	

	
	What guidance material is used to assist staff in assessment of circuits?
	
	

	5.6
	Thermal ignition compliance
	
	

	
	General
Can you give an explanation of the relative merits of the three approaches of: 
· measurement of temperature, 
· assessment of temperature and
· testing for thermal ignition?
	
	

	
	What guidance material is available to assist staff make thermal assessments?
	
	

	
	Temperature of small components

What relaxations or alternative assessment/testing approaches exist for small components
	
	

	
	Wiring within apparatus

How is the temperature classification for wiring determined?
	
	

	
	Tracks on printed circuit boards

How is the temperature classification for printed circuit boards determined?
	
	

	6
	Apparatus construction
	
	

	6.1
	Enclosures
Typical IP classification that might be required for Group I 
and Group II and when pollution degree affects this.
	
	

	6.2
	Facilities for connection of external circuits
	
	

	
	Terminals

Discuss some of the key requirement for terminals in IS apparatus,
	
	

	
	Plugs and sockets

What is a key requirement applied to plugs and sockets?
	
	

	
	Determination of Lo/Ro for resistance limited power source

When Lo/Ro is calculated and how that calculation is done.
	
	

	6.3
	Separation distances

What are the approaches permitted by the standard?
	
	

	
	Separation of conductive parts

Between what conductive parts is separation required? 
	
	

	
	Clearance and Creepage Distances  
	
	

	
	· What is the difference between clearance and creepage?
· Explain some of the factors the affect how you assess them

· How do you measure the distances?
· What is the traceability of the measurements to national standards?

· How do you assess or test the CTI of the material?  What ExTAG decision sheet applies to this?

· What are some of the requirements that affect assessment of circuit boards?
	
	

	
	Dielectric strength requirement

What dielectric strength requirements are applied? 
	
	

	6.5
	Earth conductor, connections and terminals

What are some of the requirements applied for earth conductors, connections and terminals?
	
	

	6.6
	Encapsulation

What are some of the requirements applied for casting compounds:
	
	

	7
	Components on which IS depends 
	
	

	7.1
	Ratings of components

What ratings are applied to components for “ia” and “ib”, and for “”ic”? 
	
	

	7.3
	Fuses

What are some of the requirements for fuses?
	
	

	7.4
	Primary and secondary cells and batteries

What are some of the requirements for cells and batteries?
	
	

	7.5
	Semiconductors
	
	

	
	Shunt voltage limiters

What are the requirements for shunt voltage limiters?
	
	

	
	Series current limiters

What are the requirements for series current limiters?
	
	

	8
	Infallible components, infallible assemblies or components and infallible connections on which intrinsic safety depends
	
	

	8.1
	Mains transformers

What types of infallible mains transformers are there?
	
	

	8.4
	Current-limiting resistors

Summarise the requirements for current-limiting resistors.
	
	

	8.5
	Blocking capacitors

Summarise the requirements for blocking capacitors.
	
	

	8.6
	Shunt safety assemblies

Summarise the requirements for shunt safety assemblies.
	
	

	8.7
	Wiring, printed circuit board tracks, and connections

Summarise the requirements for the above.
	
	

	13
	Documentation

What are some of the requirements that you would expect to see covered in the documentation 
	
	


	Section 2: Systems

It is suggested this section be completed prior to assessment and reviewed at the assessment.

	Standard
	IEC 60079-11

Intrinsic Safety “i”
	Doc.No. IEC.79-11

	
	
	Version: 5 

	
	
	Date: 30/06/08

	Procedure Number 
	Title
	Clause(s) covered
	Assessor Comments



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Section 3: Equipment

It is suggested this section be completed prior to assessment and reviewed at the assessment.

	Standard
	IEC 60079-11

Intrinsic Safety “i”
	Doc.No. IEC.79-11

	
	
	Version: 5

	
	
	Date: 30/6/08

	Clause
	Equipment
	Specification
	Calibration due date
	Comments by IECEx Assessor



	5.6
	Equipment for measuring track widths, distances, clearances etc:
	
	
	

	
	Microscope/magnifier with scale
	
	
	

	
	Profile projector


	
	
	

	
	Vernier callipers

	
	
	

	
	Micrometers


	
	
	

	
	Other


	
	
	

	5.6.1
	Small component ignition  test apparatus of 60079-0
	
	
	

	6.1, 7.4.8, 7.6
	Degree of Protection for at least IP 20, 30 and 54
	
	
	

	6.3.7, 6.6
	CTI Test to IEC 60112

	
	
	

	10.1

Annex B

Annex E
	Spark test apparatus to Annex B
	
	
	

	
	Equipment associated with above:
	
	
	

	
	95 mH inductor


	
	
	

	
	Device for preparing tungsten wires
	
	
	

	
	Gas mixing and measurement equipment
	
	
	

	
	Components for simulating external parameters:
	
	
	

	
	Low inductance capacitors
	
	
	

	
	Air-cored inductors


	
	
	

	
	Other


	
	
	

	
	For transient energy test:


	
	
	

	
	Current clamp probe


	
	
	

	
	High speed storage oscilloscope
	
	
	

	 
	Other equipment such as:


	
	
	

	
	AC and DC power supplies
	
	
	

	
	Apparatus to measure voltage and current


	
	
	

	
	Inductance/capacitance bridge
	
	
	

	
	Other spark test apparatus (eg for higher currents)
	
	
	

	10.2

5.6
	Temperature tests, including temperature measurement of small components:
	
	
	

	
	Recording apparatus


	
	
	

	
	Thermocouples – normal and fine wire


	
	
	

	
	Resistance bridge (for change in resistance)
	
	
	

	
	Infrared device


	
	
	

	
	Other


	
	
	

	10.3
6.3.12
	Dielectric strength test
	
	
	

	 10.4
	Determination of parameters of loosely specified components


	
	
	

	10.5

7.4.2

7.4.3

7.4.4
	Tests for cells and batteries:
	
	
	

	
	Short circuit apparatus (as specified 10.5.1)
	
	
	

	
	Apparatus to measure voltage and current
	
	
	

	
	Equipment for battery container pressure test:
	
	
	

	
	Means to apply pressure


	
	
	

	
	Pressure gauge


	
	
	

	
	Internal resistance of cell or battery
	
	
	

	10.6
	Mechanical tests
	
	
	

	10.6.1

6.6
7.3
	Casting compound:


	
	
	

	
	6 mm diameter flat ended rod
	
	
	

	
	Means to apply 30 N
	
	
	

	
	Means to measure time


	
	
	

	
	Impact test of Annex C of 60079-0
	To be shown in TGD for 60079-0
	
	

	10.6.2
	Sealing of components before encapsulation:
	
	
	

	
	Means control sample temperature to (25±2) oC and water to (50±2) oC
	
	
	

	10.6.3
	Partitions
	TGD Note: See 10.6.1
	
	

	10.7
7.7
	Test for apparatus containing piezoelectric devices
	
	
	

	
	Apparatus to measure capacitance and voltage
	
	
	

	
	Impact test of Annex C of 60079-0
	TGD Note: To be shown in TGD for 60079-0
	
	

	10.8

9.1
	Type tests for diode safety barriers and safety shunts
	
	
	

	
	Test apparatus to deliver rectangular current pulses
	
	
	

	10.9

6.2.4
	Cable pull test
	
	
	

	
	Apparatus to apply 30 N tensile force
	
	
	

	10.10
8.1.3
	Transformer tests
	
	
	

	
	Dielectric strength test 
	TGD Note: See 10.3
	
	

	
	Means to control input voltage
	
	
	








�Look for reference to sparking or thermal effects


�


Countable – conforming to standard


Non-countable – not conforming


��This will examined in more detail later


��


a) normal operation, non-countable faults: FOS 1.5


b) normal operation, one countable fault. non-countable


faults: FOS 1.5 


c) normal operation, two countable faults, noncountable


faults: FOS 1.0


surface temperature


classification: 1,0 in all cases.


�


 normal operation and non-countable faults: FOS 1.5


 Normal operation and one countable fault and non-countable faults: FOS: 1.5


�


Normal operation:  FOS 1.0


�Look at issues regarding consistency of result results for assessment and the difficulties for testing where there is active voltage and current limiting


�


Requirements for acceptability  of small components whose temperature exceeds that permitted for temperature classification, using:


Small component ignition test to 26.3.3 of 60079-0,


Group I test,


Group II T4 & Group I – tables 2a and 2b,


Group II T5, and


Not invalidating protection.


� Options of:


Maximum permissible current to maximum wire temperature using formula, and 


Table 3


�


Application of Table  4.


�Typically IP54


�


Application of the following:


Table 5


Separation by distance


Separation by enclosures


Separation by partitions


Distance between IS & Non-IS


Distance between IS


��Look for requirements regarding interchangeability





�


For resistance limited power source.


Use of formula.


�


Application of either:


6.3.1 to 6.3.13,or


Annex F


�


Separation of conductive parts between:


IS and NonIS


Different IS


Circuit and earthed of isolated metal parts.





� ExTAG DS 2006/001


�


IS circuit and frame: twice IS circuit of 50Vrms whichever greater


IS and Non-IS :  2U + 1000 with 1500 Vrms min


Between IS circuits: “U with min 500 Vrms. U is sum of voltages.





�


Earthing requirements such as:


Cross sectional area such to carry maximum current


For “ia” connector at least 3 independent connections


For “ib” at least 2 independent connections


Terminal requirements to ensure effective contact


�


Temperature rating


CTI


Tests of 10.6.1


Adherent


Specification


Free of voids


Parts protruding from compound protected a type of protection


�


For “ia” and “ib” under normal and fault conditions, 2/3 maximum current, voltage, and power taking into account mounting and temperature range


For “ic” under normal operation, maximum current & voltage, and 2/3 power


�


1.7 In assumed to flow continuously 


Characteristic to protect component


Capacity not less than maximum prospective current of current in which installed


�


Type from which no spillage of electrolyte or enclosed


Build up of hydrogen from charging


Current limiting devices when used and replaced explosive atmosphere


Current limiting devices when used and but not replaced explosive atmosphere





�Semiconductors carry without short circuit 1.5 times current if failed to short circuit.


�


3 blocking diodes for “ia”


Semiconductors and controllable semiconductors series on for “ib” or “ic” 


�


Type 1 


 On one leg side-by-side, or 


 different legs


Type 2 – solid insulation 


solid insulation between, or 


 earthed screen between


�


Type such as film, wire wound or printed covered by coating


Infallible failing only to open-circuit (1 countable fault)


Rated to 1.5 times voltage and power


�


Either of 2 series blocking capacitors considered failing to short or open circuit


Capacitance most onerous


Safety factor of 1.5


High reliability solid dielectric type


Conform to dielectric strength requirements of 6.3.12


�


Infallible shunt safety assembly of diodes or zener diodes form 2 parallel paths


Considered safety shunt when ensures electrical parameters are controlled to IS values


Considered shunt voltage limiter is ensures defined voltage level applied to IS circuit


�


Wires – 2 in parallel or meet other requirements


PCBs – 2 tracks or other requirements


Connections – 


2 in parallel, wire through board or meet  requirement for surface mount connection to 60079-7, or internal connector with independent connecting elements


�Some requirements include:


Electrical parameters for entity apparatus


Special requirements for installation


Maximum Um
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