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INTRODUCTION

Document, ExTAG/482/CD Draft ExTAG Decision Sheet – Draft Revision of ExTAG Decision Sheet DS 2015/016 – Testing of thermocatalytic sensors with Ex ia IIC marking was prepared by UL LLC and NANIO CCVE and circulated to ExTAG Members for discussion during the ExTAG Washington 2017 Meeting.
After some discussion, and given the feedback, the meeting took the decision that the originator review the draft and provide an updated version for the revision of DS 2015/016.

This document (ExTAG/482A/CD) is now circulated for s six week comment period according to OD 035.
Please submit comments using the comments table, a separate document by 

2018 01 17 to

Christine Kane
If there are no comments received the document will be forwarded for publication. 
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	Background:

In clause 5.6.2, “Temperature for small components for Group I and Group II”, of IEC 60079-11:2011, it is stated that:
Requirements for temperatures of small components used in Group I or Group II equipment are provided in the small component temperature for Group I or Group II electrical equipment requirements of  IEC 60079- 0 and the test requirements are provided in the small component ignition test of IEC 60079- 0.  
The 5 K and 10 K margin of safety required by the maximum surface temperature requirements of IEC 60079-0 does not apply to the maximum surface temperature values, 200 °C, 275 °C and 950 °C shown in the table for the assessment of temperature classification according to component size at 40 °C ambient temperature in IEC 60079-0.
NOTE   Where a catalytic or other chemical reaction can result specialist advice should be sought. 

According to the experience testing of thermocatalytic sensors with Ex ia IIC marking with a platinum sensing element without an enclosure in the homogeneous explosive testing mixture of between 22,5% and 23,5 % v/v diethyl ether and air, small component temperature testing may not be shall not be considered as sufficient to confirm explosion safety, as such testing does not take into account possible thermocatalytic reactions. 
It’s shown by the experiments that, under specific conditions, heating of the sensing element in hydrogen-air mixture can cause an explosion even with switched off power. The specific experimental conditions that resulted in ignition involved:

1. Removal of the protective grid around the sensing element

2. Flowing a mixture of 21,0% v/v hydrogen and air across the sensing element 
Ignition resulted under the above conditions both when the sensing element was under power, and when no power was applied.

Note: No ignition resulted when flowing a mixture of 35,0% v/v hydrogen and air across the element.  Also, no ignition resulted when the protective grid was not removed, even when a mixture of 21,0% v/v hydrogen and air was involved.

Question:  
Is it sufficient to test thermocatalytic sensor (with a platinum sensing element intended to be used in gas analyzers, including those with flow boosters) with Ex ia IIC marking according to IEC 60079-0 as a small component in mixture of between 22,5% and 23,5 % v/v diethyl ether and air?
Answer:  
First, it needs to be understood that there are no known reports of explosions in the field due to thermocatalytic reactions from gas analyzer sensing elements.  Further, the issue of thermocatalytic reactions is only mentioned in IEC 60079-11:2011 as an Informative Note.

However, potential hazards associated with thermocatalytic reactions are a concern that should be considered. No, it isn’t, because it doesn’t taken into account that Thermocatalytic sensor with a platinum sensing element under high concentrations of explosive gas (including hydrogen/air) can ignite the explosive mixture of (21 ±2)% v/v hydrogen and air due to the development of autocatalysis reaction.
Due to this concern, and due to the availability of type of protection “da” per IEC 60079-1:2014 as a possible alternative, use of type of protection “ia” should be avoided for IIC applications of such gas analyzer sensing elements.  Based on this possible alternative, the sensors acting on the base of a thermocatalytic reaction should shall not be marked Ex ia IIC T4 Ga, but instead should be marked Ex da IIC as a possible alternative based on a compliant design in accordance with IEC 60079-1:2014.
It is recommended that both MT 60079-11 and MT 60079-1 address the issue of thermocatalytic reactions in their respective next edition efforts.
The possible way to confirm compliance of the sensors with thermocatalytic sensing elements to EPL Ga is to carry out additional tests in explosive testing mixtures with convection according to IEC 60079-1 Ed.7 clause 4.2 taking into account additional specific requirements to “da” type of protection.




Page 3 of 3

