
[image: image1]  

ExTAG/522A/CD

October 2018


INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC) SYSTEM FOR CERTIFICATION TO STANDARDS RELATING TO EQUIPMENT FOR USE IN EXPLOSIVE ATMOSPHERES (IECEx SYSTEM)
Title: Spark Assessment involving a combination of resistive and capacitive parameters
Circulated to: ExTAG – IECEx Testing and Assessment Group 
INTRODUCTION

A concern over guidance on Spark Assessment involving a combination of resistive and capacitive parameters has been raised by TestSafe AU following their consultation with various ExCBs and ExTLs.  

TestSafe have discussed this at the 2018 ExTAG meeting. A revised decision sheet is now prepared for comment. 
In accordance with OD 035 ExTAG/522A/CD is issued for a six week comment period 
Please submit comments using the comments table, a separate document, by –
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Julien Gauthier
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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.
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