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INTRODUCTION

This document contains the compilation of comments received on EXTAG/522A/CD Spark Assessment involving a combination of resistive and capacitive parameters, with observations from the originator, TestSafe, AU.

As a result of comments received and considered, a revised Draft Decision Sheet ExTAG/522B/CD has now been prepared for consideration and is issued for additional consideration over a six week period.
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	ExCB/

ExTL
	Clause/ Sub-clause
	Paragraph Figure/

Table
	Type of

comment

General/

technical/

editorial
	COMMENTS
	Proposed change
	Observation

(to be completed by the originator)

	ExTC 
AU

	
	
	
	We fully support the ExTAG Decision Sheet.
	
	Noted.

	FTZU

CZ

	
	
	
	We agree with the Draft of DS
	
	Noted.

	IBExU

DE
	Answer
	Page 3 of 3
	tec
	The answer contains no statement to the countless certificates available. 
	Is it possible to make a statement as to how many % of the capacity from the ignition limit curves would still be permitted in the described case? 

	Noted. In our opinion, for simplified spark assessment, a similar approach as in 
cl. 10.1.5.2 b should be introduced in the standard for the combination of Resistive current, capacitive and inductive assessment. Such as reduce to 50% of current, capacitance and inductance from curves and Table when either the resistive current or capacitance or inductance 
≥ 1% up to 50%. Spark test will be required when either the Resistive current or capacitance or inductance 
≥ 50%.

	IBExU

DE
	Answer
	Page 3 of 3
	tec
	The Proficiency Testing program on the spark tester had brought such poor results that in the proposed solution we practically do not expect any increase in safety to test all capacitive circuits.

	Elaboration of new ignition limit curves taking into account the maximum current.
	Noted, see above.

	INERIS
FR
	N/A
	N/A
	Ge
	We fully support the comments of MT60079-11
	Our proposal is what is proposed by MT60079-11

	Not Accepted, see reply to 
MT60079-11.

	KIWA

NL
	
	
	G
	KIWA does not agree with this DS.

The DS is addressing an issue but is not providing a solution which as a result would require a lot a spark ignition testing for each assessment.

It has been found acceptable for many years to specify the full value of Annex A (including safety factor) as the value for Co based

on the fact that in the field never a concentrated capacitance will exists, the safety factor should be included and the rules of the IEC 60079-14 need to be applied.

Further it is fully unclear how and with which setup has been tested and how the safety factor has been applied (on the voltage or on the mixture)

so based on this a general decision can’t be taken.

The statement “The ExTL must provide parameters that will not give spark ignition in combination.” would require a lot of testing
for each assessment and would almost result in a redefinition of the spark ignition curve for that particular equipment.

	
	Not Accepted, see reply to 
MT60079-11.
Based on IEC Test Report ExTR60079-11_6A-2 section 3.2.7 combination of resistive, capacitive and inductive assessment and tests. Assessment should meet a safety Factor of 1.5 for the combination of resistive current and capacitance.
Our view, if a value for Co is given, the full value is expected to be used in installation. Can’t assume the concentrated capacitance will not exist.
In our opinion, for simplified spark assessment, a similar approach as in 

cl. 10.1.5.2 b should be introduced in the standard for the combination of Resistive current, capacitive and inductive assessment. Such as reduce to 50% of current, capacitance and inductance from curves and Table when either the resistive current or capacitance or inductance 

≥ 1% up to 50%. Spark test will be required when either the Resistive current or capacitance or inductance
 ≥ 50%.

Refer to section: “Spark Test Result” in the decision sheet, a 1.5 safety factor Gas mixture was used with the given value for Uo, Io and Co. Explosion occurred, these set of parameters does not comply with the standard for a safety factor of 1.5


	LOM

ES

	A.3
	Note 4
	General
	LOM agrees this DS. However, the note 4 of A.3 already tackles this subject.


	
	Noted.

	NANIO CCVE (ExCB and ExTL)

RU


	
	Answer
	Technical
	The suggested Answer does not resolve the  problem put by, as it does not specify the method of determining a specific probability of ignition for a given circuit, and, therefore, does not allow to determine if the circuit with given parameters is dangerous.

Under the conditions specified in the DS for Model A and Model B the explosion can occur, but the probability of explosion shall be less or equal to 10-3  .  It is possible to determine the probability of explosion  by tests for intrinsic safety using the procedure described in the column for safety factor 1.5 in Table H.1 of Annex H  of  IEC 60079-11:2011 (16 ignitions for 16000 sparks). 


	We suggest adding the following text to the Answer:

The normative text in Annex A.2 details that assessment to the figures and tables shall be used only when the circuit approximates to the simple circuit from which the curves are derived.  

The ExTL must provide parameters that will not give spark ignition in combination.

In case if the circuit is not simple, but approximates to a complex circuit the assessment procedure specified in the column for safety factor 1.5 in Table H.1 of Annex H  of  IEC 60079-11:2011 should be used.
	Noted. In our opinion, to avoid complex spark testing, a similar approach as in 

cl. 10.1.5.2 b should be introduced in the standard for the combination of Resistive current, capacitive and inductive assessment. Such as reduce to 50% of current, capacitance and inductance from curves and Table when either the resistive current or capacitance or inductance 

≥ 1% up to 50%. Spark test will be required when either the Resistive current or capacitance or inductance 
≥ 50%.



	NCC
BR

	10.1
	
	
	We agree.
	
	Noted.

	Presafe

NO

	10.1 
Annex A
	
	TE
	Yes, 

The assessments and tests of the combination of capacitance/ inductance and short circuit current / capacitance are performed on the intrinsic safe apparatus when certified.
.
The output parameters specified for the associated apparatus are separately specified  max parameters for the type of circuits resistive-inductive and capacitive. 
The entity connection of the associated apparatus with a cable and intrinsic safe apparatus, shall be in conjunction with stds. 60079-11/ 60079-25/ 60079-14. 
When the associated apparatus and IS apparatus is certified together as one complete entity. The assembly is also assessed and tested as a whole, Taking into account combination of parameters.
 
	
	Noted, if an equipment is certified with entity parameters, no further combination assessment is done. Only the basic principle is used.
Uo ≤ Ui, Io ≤ Ii,

Co ≥ Ci + Ccable

Lo ≥ Li + Lcable

Therefore the combination for output parameters given should be considered during the assessment of the equipment. 

	TC 31

MT 60079-11
	Answer
	
	Te
	As a result of both the PTB document “ExTAG-Cannes-PTB-03-Short-study-v1-5” and extensive field use without incident of capacitive assessment that does not take into account resistive energy present, the MT considers that assessments carried out in this manner do not present a significant risk.

The MT recognizes that the safety factor is reduced, though several other safety factors remain in the system. The safety factor was originally introduced specifically because there was a desire for a simple method of assessment, and it was recognized that neither the spark test apparatus nor use of the curves provided sufficient accuracy to be safe without one. Hence the safety factor is intended to cater for imperfections such as this. 

The MT additionally recognizes that it is possible to obtain ignition using the spark test apparatus even when using the curves in Annex A and that therefore an ignition with the 1,5 safety factor applied does not in and of itself mean that the circuit is unsafe.

From a statistical viewpoint, a successful spark test provides a very high improbability of ignition under the test conditions. A failure of the spark test can still provide a high improbability, depending at which point the ignition occurred.

Additionally, the test conditions are somewhat more onerous than practical situations, for example it would be highly unusual to have an installation where all of the allowable capacitance was present as a lumped capacitance at the terminals of the power supply.
	Modify answer to:

Where there is particular cause for concern, NOTE 4 to A.3 should be considered. 

However, experience and testing has shown that normally the addition of resistive energy to a maximum capacitance Co given per Annex A is not dangerous and is therefore an acceptable method of assessment.

The following are recognized:

· The safety factor is reduced. The 1,5 safety factor was introduced to keep assessment simple and yet cater for imperfection such as this. 

· Ignition is possible when using the spark test apparatus with a 1,5 safety factor.

· There are additional safety factors in the system, for example the use of cadmium which is particularly susceptible to spark ignition but is not used in the field, and the unlikelihood of all of the allowable capacitance to be present as lumped capacitance at the supply terminals. 
	Not Accepted. 

We agreed this manner do not present a significant risk based on PTB document “ExTAG-Cannes-PTB-03-Short-study-v1-5” for existing certification since the safety factor is ≥ 1.0 

But clause 5.2 of IEC 60079-11 is very clear, in that “testing or assessing the circuits for spark ignition, the following safety factor shall be applied in accordance with 10.1.4.2
: for normal operation and one countable fault, safety factor to be 1.5.
We cannot agree for the PTB document to be an acceptable method of assessment for future certification to provide maximum capacitance Co given in Annex A when resistive current exist because it does not have a safety factor of 1.5 and deviate from the standard requirement.
If a capacitor is present at the output terminals, the combination of resistive current and capacitance is permanent. To maintain the safety level, a safety factor of 1.5 shall apply.

Our view, 1.5 safety factor was added to provide margin to the simple circuit with safety factor 1.0. It was not added to compensate the effect for the combination of Resistive current and capacitance. This is in contradiction to cl. 10.1.5.2.b for L & C, if Li ≥ 1%, Co is reduce to 50%. So, if Io ≥ 1%, Co should also have similar requirement to reduce to 50%, vice versa. Because resistive energy is already included in inductive energy.
PTB document “ExTAG-Cannes-PTB-03-Short-study-v1-5” the ignition probability used had been increased by 1000 times from 1.16 x 10-6 (refer Annex H) to 1 x 10-3. Therefore, the risk of failure is 1,000 times higher.
Further in IEC Test Report ExTR60079-11_6A-2 section 3.2.7 combination of resistive, capacitive and inductive assessment and tests. Assessment should meet a safety factor of 1.5 for the combination of resistive current and capacitance.

In our opinion, for simplified spark assessment, a similar approach as in 

cl. 10.1.5.2 b should be introduced in the standard for the combination of Resistive current, capacitive and inductive assessment. Such as reduce to 50% of current, capacitance and inductance from curves and Table when either the resistive current or capacitance or inductance 

≥ 1% up to 50%. Spark test will be required when either the Resistive current or capacitance or inductance 

≥ 50%, so a safety factor of 1.5 could be maintained.

	UL do BR
	
	
	
	ULBR supports the comments made by MT 60079-11 as per attached.
(as shown above under TC31 MT 60079-11)


	
	Not Accepted, see reply to 
MT60079-11.

	UL
US
	
	
	
	With regard to 522A/CD, UL-USA agrees with the comments and proposed changes from MT60079-11 in Colin Cameron’s email of 27th October.
(as shown above under TC31 MT 60079-11)

	
	Not Accepted, see reply to 
MT60079-11.

	CML
	
	
	
	With no definition of exactly what constitutes a “large safety factor” nor what constitutes a negligible resistive current, there is no means for determining when the capacitive ignition curves/tables may be used and when they may not.

Furthermore, although the combination of resistive current and capacitive energy may result in an ignition on the spark test apparatus, the test is not representative of real world situations, and is very much a worse case that would actually require numerous simultaneous faults for an ignition to occur (for example, all capacitance within a piece of equipment becoming connected together in parallel along with all cable capacitance, connected directly to the supply source, and then this combination being short circuited).

Furthermore, the proposed approach would mean that a barrier which is currently certified, if presented for re-assessment, would require to have either lower Io or Co. Given that such barriers have been in use many years without incident, there would need to be a strong safety case for now requiring the same barrier types to have lower output parameters.
	Do not publish this DS.

This point is clarified in the draft edition 7 of IEC60079-11.

Await Edition 7 of IEC60079-11.
	Not Accepted, see reply to 
MT60079-11.
Draft edition 7 of IEC 60079-11 hasn’t address this issue.

Intrinsic safety assessment is different to real world situations, it will depend on countable fault or non-countable fault. If the capacitances are non-countable fault, they need to be added all together.
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