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INTRODUCTION

This document contains a compilation of comments received on the abovementioned Draft Decision Sheet. All comments have been forwarded to the originator, Mr Nicholas Ludlam, IEC SC31G Secretariat, for completion of the Observation column. 

As the modifications are primarily editorial in nature Decision Sheet DS 2016/002 Application of Failure Analysis such as FMEA in intrinsic safety “i” has been prepared and published.
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(to be completed by the originator)

	CESI
IT
	
	
	GE
	CESI fully supports this decision sheet.

	Release this ExTAG DS
	Noted

	CQM


CN



	
	
	
	We support the comments.
	
	Noted

	DEKRA Certification B.V.
	
	
	g
	We agree with this draft OD. 
	
	Noted

	FMG

US
	
	
	General 
	We support this draft decision sheet


	N/A
	Noted

	KTL
KR

	
	
	General
	Just possibility that newly proposed approaches, such as FMEA approach other than traditional and well-established approach, could be dealt with in ‘Ex s’ 

	
	Noted

	NANIO CCVE

RU
	
	
	General
	We support ExTAG/440/CD with editorial comments.


	
	Noted

	
	
	
	Ed
	As IEC 60079-0 is also mentioned in this draft DS and associated with the issue under consideration it shall be added in the field Standard.
	To add the reference to IEC 60079-0 in the filed Standard with mentioning of the portable equipment in the field Clause.

Standards:

IEC 60079-11 All editions

IEC 60079-0 

Clause:

5, 7.6

Requirements to Portable equipment (for IEC 60079-0)


	Accept in part. The specific question related to portable equipment, but the answer applies to all intrinsically safe apparatus, portable, transportable and fixed.

	
	Answer 2
	
	Ed
	In the question there is no reference to IEC 60079-0, it also shall be deleted from the answer.
	No, a failure analysis, such as FMEA, is not specifically permitted by IEC 60079-0 or IEC 60079‑11 for intrinsic safety, and therefore this method cannot be used for intrinsically safe apparatus and associated apparatus under the IECEx system.
	Accept

	NEPSI

CN


	
	
	G
	We support the draft decision sheet ExTAG/440/CD.
	
	Noted

	SP
SE

	
	
	G
	SP supports the draft DS
	
	Noted

	TC 31/SC 31G
MT 60079-11


	
	
	
	MT 60079-11 agrees with this decision sheet
	
	Noted

	TSA

(AU)


	5, 7.6

of IEC 60079-11
	
	T
	TestSafe support the proposed answers.
	
	Noted

	TIIS,
Japan
	
	
	G
	TIIS supports ExTAG/440/CD without comments. 


	
	Noted

	TRA 

AU


	1
	1
	Technical
	We agree with answer 1. Allowing relaxation for portable equipment is not justifiable


	Nil
	Noted

	
	2
	1
	Technical
	We agree with answer 2. The correct method to apply FMEA is only possible in IEC 60079-33


	Nil
	Noted

	UL
USA


	
	
	
	UL USA agrees with this Decision Sheet
	
	Noted

	Kiwa

Note: Comment received after the closing deadline.
	--
	--
	te
	See comment below
	See comment below
	Not accepted. The IECEx System is a conformity assessment system and as such variation in the application of the standards that are not specifically defined within the IEC standards within the IECEx system are not permitted. MT60079-11 determined that FMEA of the type proposed is not included in the standard and as such an FMEA assessment cannot be used for intrinsic safety. The information in this comment was available to MT60079-11 before they discussed the subject at the last meeting in Frankfurt DE in October 2016.


Considering

- that standard IEC 60079-11 says in clause 7.6:

“semiconductor devices shall be considered to fail to short circuit or to open circuit and to the state to which they can be driven by failure of other components”;

- that IEC 60050 has different definitions for (discrete) semiconductor devices (521-04 series definitions) and Integrated Circuits (521-10 series definitions), so it is impropriate to look at an integrated circuit as a single semiconductor device (transistor, (zener) diode, resistor), but to see it as an ‘assembly’ consisting of a large number of (very small) components having a large number of pins that externally can be driven in a certain state; also see definition 521-04-02, especially the note;
- that in particular for temperature evaluation it is difficult, if not impossible, to analyse the state in which a single semiconductor device (within an Integrated Circuit) is driven by failure of any internal or external components;

- that in accordance with the definitions of EPL Gb and Db (IEC 60079-0, clauses 3.26.4 respectively 3.26.7) the equipment provides a "high" level of protection, not being a source of ignition in normal operation or during expected malfunctions;

- that in fact the fault counting and consideration of failure modes of components in IEC 60079-11 is highly based on risk analysis and probability and effects of component failures.

It is not always appropriate and required to choose the easiest approach: considering the component (in this case the IC) as just one resistor with a value that, in the worst case situation, is just matching a maximum power dissipation, and at the same time (the internal component(s)) also being capable of dissipating that energy long enough to heat the whole component. This especially may be the case in complex ICs in portable equipment like smart phones and tablets.

In this event a thorough evaluation of such a component (IC), including (in any case not excluding) a failure mode and effect analysis (FMEA), can be considered a way to evaluate the states in which 'the component’ can be driven and what can be the effect of these situations, especially related to the internal (local) and external (surface) temperatures. This approach can show that a critical IC failure is not an “expected malfunction”; maybe even not a “rare malfunction” (Ga, Da).
However, an FMEA may or should not be the only way to cope with the problem of complex electronic devices, especially like portable battery supplied equipment.

It can be kept in mind that this kind of equipment has a specific intended use. It is carried on the person (who in the majority of circumstances has to avoid staying in an explosive environment) and who normally has direct view and control on it.

It would be a misinterpretation of my comments, to conclude that the described considerations can be seen as a relaxation of the requirements of the standard. To the contrary, this approach means a much more thorough assessment than the simplifications that are generally being concluded from some clauses of the standard.

Proposed modified answers to the questions:

Answer 1 can stay unchanged: No, with the clarification as is presently.

Answer 2: It is not against the standard to investigate the behaviour of components, specifically complex components as integrated circuits, in order to determine a realistic worst case situation. The application of an FMEA for this purpose is not specifically mentioned in the standard (so neither allowed nor prohibited), but provided it is carried out thoroughly, the application is not outside the line of the standard.
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