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INTRODUCTION
This proposed Draft ExTAG Decision Sheet, ExTAG/522C/CD – Draft Revised Decision Sheet - Spark Assessment involving a combination of resistive and capacitive parameters has been prepared by TestSafe, AU, takes into account the comments received on ExTAG/522B/CD.
While initially discussed as ExTAG/522/CD during the 2018 ExTAG Cannes Meeting the decision was taken during the meeting that Testsafe be given an opportunity to continue development of a draft IECEx Decision Sheet for consideration as per IECEx OD 035. 
Revised documents ExTAG/522A/CD and ExTAG/522B/CD were prepared by TestSafe, AU, and circulated to ExTAG for comment.   
This updated version, ExTAG/522C/CD, including track changes, is now listed for discussion during the 2019 ExTAG Dubai Meeting. 

A Compilation of Comments on ExTAG/522B/CD along with originator observations are contained in ExTAG/576/CC.
Christine Kane
Julien Gauthier

Julien Gauthier

ExTAG Secretary

	Address:

IECEx Secretariat 

Level 33 Australia Square

264 George Street 

Sydney NSW 2000

Australia

Web: www.iecex.com

	ExTAG Secretary

Mr Julien Gauthier

LCIE S.A.

33 Avenue du General Leclerc

92260 Fontenay-aux-Roses

FRANCE  

Tel: +33 1 40 95 55 26

Fax: +33 1 40 95 89 37

Email : julien.gauthier@fr.bureauveritas.com


COLLECTION OF IECEx / ExTAG DECISION

	Standard:
IEC 60079-11:2011
(Edition 6.0)


	Clause:  

10.1
Annex A


	

	Subject:

Assessment or testing of intrinsically safe circuits where there is a combination of current and capacitance
Status of document: 

Draft

	Key words:

· Spark assessment
· Parameters

· Spark ignition
	Date: 2018 07 30
Originator of original proposals: TestSafe
Date: 2019 07 19
Originator of this text

TestSafe
TC/SC involved: 



	[image: image1]
Background

Spark assessment for the combination of resistive and capacitive parameters is often not being applied consistently. Up to the full value of the resistive current and capacitance are being used as listed in curves and tables in Annex A, while the capacitance curves and tables were prepared with no resistive current.
The ignition curves and tables for capacitance in Annex A were prepared when the voltage source was disconnected from the capacitance, as per figure provided here.
It has been noted that some IECEx certificates have provided intrinsic safety parameters of Io and Co up to the full values provided in the ignition curves and tables of Annex A, and the user may therefore use these in combination. 
However, it has been seen that in some cases, when the combination is tested according to Clause 10.1, spark ignition has occurred. 
A copy of parameters given in an IECEx certificate is provided below:

Model No.

Uo (V)
Io (mA)
Po (W)
Ci (µF)
Li (mH)
Group

“A”
25.2

93

0.586

0

0

IIC & I

“B”
25.2

184

1.159

0

0

IIB & I

Group

Co (µF)

Lo (mH)

L/R Ratio (µH/Ω)

Model “A”

IIC

0.107

4.11

60

IIB

0.82

16.44

242

IIA

2.90

32.88

485

I

4.15

53.95

796

Model “B”

IIB

0.82

4.20

122

IIA

2.90

8.40

245

I

4.15

13.78

402

Note: The above load parameters apply where:

1. The external circuit contains no combined lumped inductance Li and capacitance greater than 1% of the above values or
2. The inductance and capacitance are distributed as in a cable or

3. The external circuit contains either only lumped inductance or lumped capacitance in combination with a cable.

In all other situations e.g. the external circuit contains combined lumped inductance and capacitance, up to 50% of each of the L and C values is allowed.”
Spark Test Result:
The above parameters for Group I were spark tested for the Uo, Io and Co using gas mixture with safety factor of 1.5, and the following results were obtained.
For Model “A”: 

Tested at 25.2 V, 93mA, 4.15 µF – Explosion occurred.
For Model “B”: 

Tested at 25.2 V, 184mA, 4.15 µF – Explosion occurred.

Question:

Should the maximum capacitance Co be given as per Annex A when resistive current (Io) is not negligible?
Answer:

No, because such a combination may give spark ignition.

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.
The circuit shall be either spark tested or assessed by taking into account the combination of current, capacitive and inductive energies for the required safety factor.
Simple assessment approach for linear (resistive current limiting) circuits can be used as below:
Since resistive energy is included in the inductive energy, clause 10.1.5.2.b.2 shall also apply for the combination of  current and capacitance. A reduction of 50% of current and capacitance from curves and Table is required when either the current or capacitance is ≥ 1%. Spark ignition test as per clause 10.1 shall be required when either the  current or capacitance is ≥ 50%.
For non-linear circuitry the assessment can be done as per Annex H. 
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