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A couple of months ago I wrote about  

 the megatrend that is the hydrogen 

economy. This simple-structured 

chemical element will have huge 

significance as a carrier of energy in the 

future. Since my article, some important 

events have taken place which underline 

this statement.   

More and more countries are publishing their 

national strategies to develop appropriate 

hydrogen infrastructures within the next 10 to 

20 years. For instance, Germany published 

the national programme in autumn 2020, 

South Korea published a national hydrogen 

law at the beginning of 2021, and the UK’s 

publication of the national hydrogen strategy 

is expected at the end of Q1. 

All these papers show that there are not 

only great expectations for the opportunities 

presented by hydrogen, but there is also now 

an appropriate awareness of the safety risks 

that need to be overcome as the hydrogen 

economy develops. As an example, the 

following quote was featured in an article 

about South Korea’s hydrogen law in The 

Korea Herald: “Most importantly, the hydrogen 

law tackles the safety issues that had long 

remained in a regulatory blind spot. Previously, 

hydrogen equipment – electrolysers, portable 

fuel cells and hydrogen extractors – and 

fuel cell facilities that directly used hydrogen 

weren’t subject to periodic government safety 

checks. Now, safety assurance will be carried 

out in three steps – technology safety at the 

design stage, an on-site examination upon 

completion of a facility, and annual safety 

checks…”

The hydrogen story is a good example to 

demonstrate how well the international 

cooperation between the standardisation 

organisations ISO and IEC is functioning 

and how the conformity assessment of IEC 

can support the establishment of a safe and 

reliable infrastructure.

Considering the typical value stream of 

the green hydrogen economy, it consists 

of several main elements: electrolysis, the 

transport and storage of hydrogen, the 

distribution to the end users and the final step 

of transformation of the hydrogen chemical 

energy into electrical energy by fuel cells.

IEC Technical Committee TC 105 covers the 

fuel cell technology. There is a set of brand 

new standards dealing with safety of portable 

fuel cell systems IEC 62282-5-100 (May 

2019), and the safety of stationary fuel cell 

systems IEC 62282-3-100 (September 2020). 

The new standard dealing with the safety 

of fuel cell modules is approaching the final 

stage (CDV) and will soon replace the current 

edition of the 62282-2 Ed. 2(2012). ISO TC 

197 mostly covers the rest of the elements of 

the value chain mentioned before.

To get a comprehensive overview about 

all safety related aspects of the hydrogen 

generation, transformation, transport and 

distribution process, the Technical Report 

ISO/TR 15916 (2015): “Basic considerations 

for the safety of hydrogen systems” is  

highly recommended. A new version is 

currently being prepared at ISO TC 197.  

The international standard ISO 22734 

(September 2019) deals with “Hydrogen 

generators using water electrolysis – industrial, 

commercial, and residential applications”. 

Another standard, ISO 19880-1 (March 

2020) is about Gaseous hydrogen – fuelling 

stations – Part 1: General requirements. 

Both standards require a comprehensive risk 

analysis at the very beginning of a facility’s 

design. All detected dangers shall be removed 

by means of appropriate safety measures. 

One of the most important dangers of 

hydrogen is caused by its flammability and 

its tendency to explode. Therefore, explosion 

protection is a particular focus in the safety 

standard. In both standards, all requirements 

for explosion protection are directly referenced 

to the respective IEC TC 31 standards. There 

shall be zone classification according to 

IEC 60079-10-1, the installation shall follow 

IEC 60079-14 and there has to be regular 

inspection and maintenance according to IEC 

60079-17. If the installed electrical and other 

equipment must be explosion protected, the 

realisation shall be according to the respective 

standards for protection methods IEC 60079 

– 0 ff. and IEC 80079 – 36 f.

With such a perfect consistency between the 

standards of two different organisations, it is 

possible to integrate elements of the hydrogen 

value chain in the existing conformity 

assessment systems of the IEC. Since the 

IECEx system has been testing and certifying 

equipment for use in potential hazardous 

hydrogen atmospheres for many years, it 

should not be too complicated to integrate 

the green hydrogen processes if regulators 

require this.

For me this is another example illustrating 

the ability of modern global standard 

organisations to support technical progress 

by maintaining a high level of safety. 
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I must confess that I am not totally 

convinced of all the supposed 

blessings of digitalisation. During my 

professional career, I have visited 

many manufacturers in many different 

industries all over the world and 

most of those with the highest levels 

of automation continue to employ 

significant numbers of manual 

workers, whether in production, 

transport or logistics.

Every day we see tens of thousands 

of trucks on our highways driven by 

experienced and responsible drivers.  

In the supermarket, I am happier to pay 

the cashier directly rather than attempt 

to use a checkout machine that will only 

allow me to pay on my third attempt, and 

then only when a human assistant comes 

over to help!

Call me old-fashioned, but I can’t help 

but wonder what is going to happen to 

all those people once we are completely 

enveloped in the digital age with all 

the innovations and consequences we 

read about daily in the media, such as 

autonomously driven trains, ships and 

vehicles as well as robots dealing with 

the entire logistics chain in factories and 

supermarkets. 

The common reply to these concerns 

is – don’t worry too much.  Apparently, 

there will be many new jobs available for 

people in the age of digitalisation. A study 

by a US IT consultancy recently suggested 

several new job profiles in this brave new 

world including designer of aero taxis, 

planner of e-sport stadiums, smart–home 

designer and recycling specialist for data 

trash. Very good! But are these jobs realistic 

alternatives for forklift and truck drivers or 

factory hands?

Despite these concerns, I cannot deny the 

fact that we can expect many benefits from 

digitalisation in the hazardous area sector. 

At its most basic, to keep standards 

of safety high throughout the whole 

operational life of equipment in these 

areas, it is necessary to conduct regular 

inspections and maintenance. But those 

responsible might have to manage a couple 

of thousand products covered by ‘Ex’ or 

functional safety standards, and when 

paperwork is involved, this can often prove 

an impossible task.

Now, however, thanks to digitalisation, 

equipment in hazardous locations is 

becoming smart. 

One advantage is the easy identification of 

individual products by means of digital type 

labels. Inspection plans, equipment data, 

facility layouts, inspection records, repair 

protocols and many other important data 

are stored in special data banks. 

If an inspection job is due, the database 

informs the technical management of the 

plant and the inspection plans and other 

necessary information are downloaded on 

tablet computers or smart phones. 

These devices together with cameras, 

smart glasses and other digital 

equipment establish a mobile worker 

concept for process plants, including 

hazardous areas. 

If questions emerge during the work in 

the plant, experts or supervisors can 

be contacted, pictures can be taken 

and transmitted.  After the job is done, 

the new data can be uploaded easily 

to the database. No more paperwork is 

necessary, the efficiency of work increases 

dramatically and sources of failure are 

removed. 

No wonder that process industries are 

so eager to introduce these new systems 

into their plants, and so far, so good. 

However, these shiny new possibilities 

can make you forget that all these 

smart devices are powered by electrical 

energy, normally stored in batteries. As a 

consequence, those products have to meet 

all requirements which electrical products 

intended for use in hazardous areas have 

to fulfil. 

At IEC and IECEx we have recognised these 

specific issues and their importance for the 

market. We have established a special IEC 

working group to deal with questions on 

how modern mobile digital devices can be 

safely transformed to meet the requirements 

of hazardous area standards.

Furthermore, we are making special efforts 

to intensify market surveillance. IECEx will 

be working hand in hand with the EU’s 

ATEX ADCO to quickly ban unsafe mobile 

products from global markets, and a new 

working group dealing with these issues 

started work in May 2019 at the Singapore 

Meetings of IECEx. 

So in hazardous areas at least, 

digitalisation is to be welcomed, and 

supporting this process will be a crucial 

part of the IECEx mission into the future. 

One of the most frequently asked 

question at IECEx conferences and 

similar events is about the difference 

between ATEX and IECEx. No worries –  

I don`t want to give a lecture about this 

topic now. It is not so obvious but there 

are many differences. For interested 

readers I can recommend the IECEx 01A 

Guide: “An Informative Guide comparing 

various elements of both IECEx and ATEX” 

which can be downloaded from the IECEx 

website under Publications 

What I want to highlight in this article is the 

fact that IECEx is not a law like ATEX, it is an 

organisation acting worldwide on a voluntary 

basis. Our Executive Secretary, Chris Agius 

once said that IECEx is like a franchise system. 

There is a certain infrastructure and a powerful 

steering organisation but the day to day 

business is done by the Certification Bodies 

(ExCB) and the Test Labs (ExTL). In the IECEx 

Certified Equipment Program we now have 

57 accepted ExCBs plus 5 Applicants and 

68 accepted ExTLs plus 5 Applicants forming 

a global network for testing and certification 

of explosion protected products. Such a 

network organisation heavily depends on the 

competence and quality management of every 

single member. The overall quality of the test 

and certification process needs to be be high 

and uniform, and the results of these processes 

must be the same or at least comparable 

regardless if a manufacturer is applying for a 

certificate in Germany or in Brazil.

In order to ensure this high quality, IECEx 

started the Proficiency Test Program (PTP) 

for ExTLs in 2010. The idea behind this is to 

select a type test as it is defined in a certain 

IEC - TC 31 standard (IEC 60079 – XX) and 

to create standardised and calibrated test 

samples for this test. The samples are than 

sent to the ExTLs which have to make the 

type test with their equipment and send the 

test results to a notified authority. At IECEx, 

the German PTB is this authority, creating and 

producing the test samples and evaluating the 

test results.

In the meantime, the following seven programs 

have been conducted or are still running:

As an illustration of the program, here is a short 

description of one chapter of the 2017 Test 

Round:

For the program “Explosion Pressure - Test 

Round 2017” the general routine procedure 

is described by the standard “Explosive 

atmospheres - Part 1: Equipment protection 

by flameproof enclosures “d”” - IEC 60079-

1, Edition 7.0. An essential characteristic 

for the testing and assessment of the 

explosion protection is the ability of the 

enclosure to withstand pressure (clause 

15.2.). This is of decisive importance for the 

design and construction of “d” products. 

Therefore, the explosion pressure (reference 

pressure) has been selected as the quantity 

to be compared in the program “Explosion 

Pressure - Test Round 2017”.

The explosion pressure is determined with 

the Test Sample “EP” for two different 

configurations (single chamber and 

combination of two chambers with orifice), 

two different ambient temperatures (normal 

temperature and ambient temperature of 

-40 °C) and two different explosive mixtures 

(ethylene & hydrogen) selected according to 

IEC 60079-1.

On the basis of two configurations of the 

Test Sample “EP” two explosive mixtures, 

two ambient temperatures and five ignitions 

each, a total of 40 explosion tests must 

be performed by each participant for the 

program “Explosion Pressure”.

After feedback from participating ExTLs, a 

statistical evaluation of the results is carried 

out. The participants are than invited to join a 

workshop in which the results are presented 

and discussed. An important part of this 

workshop is training to achieve a common 

understanding of the best working practice. 

The workshop for the Explosion Pressure 

Program took place in June 2018 at the 

PTB in Braunschweig, Germany, and 80 

participants from international ExTLs joined 

this event. In the eight years the program has 

been running, we have seen that the quality of 

our test has risen from a satisfactory level at 

the beginning to an excellent level today. 

We at IECEx are so convinced of the 

importance and the trust-building effect of 

the PTP that we decided at the 2014 IECEx 

Management Committee Meeting in The 

Hague to make it obligatory for all ExTLs and 

applicant ExTLs.

More detailed information about the program 

can be found in the Operational Document 

OD 202 ed. 2.0 (2017) which can be 

downloaded from the IECEx website.

When I wrote this article I was in the final 

stage of preparations for the 2018 IECEx 

Management Committee Meeting in Cannes 

France. 

I will report on the outcomes of this, the main 

IECEx event of the year, in a future edition of 

Hazardex. 

At the present time, there are few  

  conferences or technical trade 

shows that do not have the Industrial 

Internet of Things (IIOT) as the main 

focus. One of the most important 

consequences of this trend are the 

drastically shrinking value chains and 

innovation cycles in every sector, and 

especially in the process industries. 

In process facility safe areas, the speed 

of adaptation to this trend is restricted 

by the innovation of the suppliers and the 

financial and technical capabilities of the 

operators. 

Many process sector companies have to 

handle hazardous substances, with potentially 

severe consequences for the life and health of 

the employees in their plants. 

The equipment intended for use in these areas 

has to fulfill certain safety requirements in order 

to avoid the ignition of potentially explosive 

atmospheres. These requirements are defined 

in the international standards IEC 60079 and 

IEC 80079. 

Interesting, you might say, if you are new 

to the business. But why am I giving you 

such basic information if, like most of the 

readership, you are familiar with the hazardous 

area business?

I mention these facts to highlight a big issue 

for manufacturers of explosion protected 

products and systems: they could come into 

serious conflict with their customers. 

On the one hand, end users will not accept a 

situation in which they can establish modern 

digitalised processes and procedures in the 

safe areas of their process plants, but cannot 

apply the same technologies in hazardous 

areas because of a lack of applicable modern 

products due to restrictions set by the safety 

standards. On the other hand, manufacturers 

are obliged to fulfill these safety standards, 

which are defined by the documents 

mentioned above.

This has been a major concern for IECEx. 

Three years ago, at its annual Management 

Committee Meeting in The Hague, the 

organisation launched a new procedure to 

adopt the new IEC 60079-33 standard. This 

covers the protection method “s” for “special”, 

which was introduced to permit the quick 

adoption of new technologies, new materials 

etc. This implements a practice which has 

been field-proven in the ATEX area  

since 2003. 

Under the ATEX directive, the fulfillment of 

the general requirements of appendix II with 

the basic health and safety requirements is 

obligatory, and harmonised standards are just 

one way to do this. 

To enable the IECEx Certification Bodies 

and Test Labs to issue Test Reports and 

Certificates based on IEC 60079-33, the 

IECEx Operational Document OD 233 was 

developed and published, and the second 

edition has been available since February 

2017. The central and critical element of both 

the standard and the OD is the so-called 

‘independent verifier’. 

Under paragraph 3.4, the standard defines 

the independent verifier as a “person or 

organisation, with the appropriate competency 

in the applied protection methodology, 

responsible for the verification of design 

calculations, assessment and testing who 

are separate and distinct by management 

and other resources including financial, from 

the person or organisation responsible for 

all the activities associated with the design, 

manufacture or sales of the equipment.”

For EPL (equipment protection level) “a”, the 

evaluation of the equipment has to be done 

by three independent verifiers, for EPL “b” by 

two, and for EPL “c”, one independent verifier 

is enough. 

The first two years after the introduction of 

this new procedure were quite a surprise. No 

IECEx CB asked for a scope extension and 

as a result, no certificates were published. 

During the last year, however, the situation has 

changed significantly. Now we have more than 

10 Ex CBs and Ex TLs with a respective scope 

extension and a number of applications. 

A look in the IECEx online database shows 

that already more than 20 certificates based 

on IEC 60079-33 have been published, and I 

am confident that many others will follow.

For IECEx, this development is recognition 

that its focus on this area has been useful for 

the industry and high levels of safety will be 

maintained.

The executive group is preparing a promotion 

conference during the TC 31 spring session in 

Split Croatia on 23 April 2018, to be held by 

IECEx in conjunction with the UN, UNECE and 

the Croatian Standards Institute. The focus 

of this conference will be on industry and 

users of Ex equipment, and, as with all IECEx 

International Conferences, attendance is free 

of charge (See: www.iecex.com/meeting-and-

events/iecex). 

In addition, IECEx will be holding a series of 

working group meetings in Weimar, Germany, 

in June where feedback from application of 

this Ex “s” process will also be discussed. 

Digitalisation is king! 

Every two months, IECEx Chairman 
Prof. Dr. Thorsten Arnhold provides 
an update on developments within 
his organisation
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The Proficiency Test Program 
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within the IECEx system
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shows that do not have the Industrial 

Internet of Things (IIOT) as the main 

focus. One of the most important 

consequences of this trend are the 

drastically shrinking value chains and 

innovation cycles in every sector, and 

especially in the process industries. 

In process facility safe areas, the speed 

of adaptation to this trend is restricted 

by the innovation of the suppliers and the 

financial and technical capabilities of the 

operators. 

Many process sector companies have to 

handle hazardous substances, with potentially 

severe consequences for the life and health of 

the employees in their plants. 

The equipment intended for use in these areas 

has to fulfill certain safety requirements in order 

to avoid the ignition of potentially explosive 

atmospheres. These requirements are defined 

in the international standards IEC 60079 and 

IEC 80079. 

Interesting, you might say, if you are new 

to the business. But why am I giving you 

such basic information if, like most of the 

readership, you are familiar with the hazardous 

area business?

I mention these facts to highlight a big issue 

for manufacturers of explosion protected 

products and systems: they could come into 

serious conflict with their customers. 

On the one hand, end users will not accept a 

situation in which they can establish modern 

digitalised processes and procedures in the 

safe areas of their process plants, but cannot 

apply the same technologies in hazardous 

areas because of a lack of applicable modern 

products due to restrictions set by the safety 

standards. On the other hand, manufacturers 

are obliged to fulfill these safety standards, 

which are defined by the documents 

mentioned above.

This has been a major concern for IECEx. 

Three years ago, at its annual Management 

Committee Meeting in The Hague, the 

organisation launched a new procedure to 

adopt the new IEC 60079-33 standard. This 

covers the protection method “s” for “special”, 

which was introduced to permit the quick 

adoption of new technologies, new materials 

etc. This implements a practice which has 

been field-proven in the ATEX area  

since 2003. 

Under the ATEX directive, the fulfillment of 

the general requirements of appendix II with 

the basic health and safety requirements is 

obligatory, and harmonised standards are just 

one way to do this. 

To enable the IECEx Certification Bodies 

and Test Labs to issue Test Reports and 

Certificates based on IEC 60079-33, the 

IECEx Operational Document OD 233 was 

developed and published, and the second 

edition has been available since February 

2017. The central and critical element of both 

the standard and the OD is the so-called 

‘independent verifier’. 

Under paragraph 3.4, the standard defines 

the independent verifier as a “person or 

organisation, with the appropriate competency 

in the applied protection methodology, 

responsible for the verification of design 

calculations, assessment and testing who 

are separate and distinct by management 

and other resources including financial, from 

the person or organisation responsible for 

all the activities associated with the design, 

manufacture or sales of the equipment.”

For EPL (equipment protection level) “a”, the 

evaluation of the equipment has to be done 

by three independent verifiers, for EPL “b” by 

two, and for EPL “c”, one independent verifier 

is enough. 

The first two years after the introduction of 

this new procedure were quite a surprise. No 

IECEx CB asked for a scope extension and 

as a result, no certificates were published. 

During the last year, however, the situation has 

changed significantly. Now we have more than 

10 Ex CBs and Ex TLs with a respective scope 

extension and a number of applications. 

A look in the IECEx online database shows 

that already more than 20 certificates based 

on IEC 60079-33 have been published, and I 

am confident that many others will follow.

For IECEx, this development is recognition 

that its focus on this area has been useful for 

the industry and high levels of safety will be 

maintained.

The executive group is preparing a promotion 

conference during the TC 31 spring session in 

Split Croatia on 23 April 2018, to be held by 

IECEx in conjunction with the UN, UNECE and 

the Croatian Standards Institute. The focus 

of this conference will be on industry and 

users of Ex equipment, and, as with all IECEx 

International Conferences, attendance is free 

of charge (See: www.iecex.com/meeting-and-

events/iecex). 

In addition, IECEx will be holding a series of 

working group meetings in Weimar, Germany, 

in June where feedback from application of 

this Ex “s” process will also be discussed. 

Digitalisation is king! 

Every two months, IECEx Chairman 
Prof. Dr. Thorsten Arnhold provides 
an update on developments within 
his organisation

www.hazardexonthenet.net

Standards 15

Standards 15

www.hazardexonthenet.net

• Spark Ignition Test for Ex “I” Test Round 2010

• Flame Transmission for Ex “d” Test Round 2013

• Temperature Classification general Test Round 2013

• Electrostatic Charge general Test Round 2015

• Intrinsic Safety  Test Round 2015

• Explosion Pressure for Ex “d” Test Round 2017

• Pressurised Enclosure for Ex “p” est Round 2017

The pros and cons 
of digitalisation

Every two months, IECEx Chairman Prof. 
Dr. Thorsten Arnhold provides an update 
on developments within his organisation.
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I must confess that I am not totally 

convinced of all the supposed 

blessings of digitalisation. During my 

professional career, I have visited 

many manufacturers in many different 

industries all over the world and 

most of those with the highest levels 

of automation continue to employ 

significant numbers of manual 

workers, whether in production, 

transport or logistics.

Every day we see tens of thousands 

of trucks on our highways driven by 

experienced and responsible drivers.  

In the supermarket, I am happier to pay 

the cashier directly rather than attempt 

to use a checkout machine that will only 

allow me to pay on my third attempt, and 

then only when a human assistant comes 

over to help!

Call me old-fashioned, but I can’t help 

but wonder what is going to happen to 

all those people once we are completely 

enveloped in the digital age with all 

the innovations and consequences we 

read about daily in the media, such as 

autonomously driven trains, ships and 

vehicles as well as robots dealing with 

the entire logistics chain in factories and 

supermarkets. 

The common reply to these concerns 

is – don’t worry too much.  Apparently, 

there will be many new jobs available for 

people in the age of digitalisation. A study 

by a US IT consultancy recently suggested 

several new job profiles in this brave new 

world including designer of aero taxis, 

planner of e-sport stadiums, smart–home 

designer and recycling specialist for data 

trash. Very good! But are these jobs realistic 

alternatives for forklift and truck drivers or 

factory hands?

Despite these concerns, I cannot deny the 

fact that we can expect many benefits from 

digitalisation in the hazardous area sector. 

At its most basic, to keep standards 

of safety high throughout the whole 

operational life of equipment in these 

areas, it is necessary to conduct regular 

inspections and maintenance. But those 

responsible might have to manage a couple 

of thousand products covered by ‘Ex’ or 

functional safety standards, and when 

paperwork is involved, this can often prove 

an impossible task.

Now, however, thanks to digitalisation, 

equipment in hazardous locations is 

becoming smart. 

One advantage is the easy identification of 

individual products by means of digital type 

labels. Inspection plans, equipment data, 

facility layouts, inspection records, repair 

protocols and many other important data 

are stored in special data banks. 

If an inspection job is due, the database 

informs the technical management of the 

plant and the inspection plans and other 

necessary information are downloaded on 

tablet computers or smart phones. 

These devices together with cameras, 

smart glasses and other digital 

equipment establish a mobile worker 

concept for process plants, including 

hazardous areas. 

If questions emerge during the work in 

the plant, experts or supervisors can 

be contacted, pictures can be taken 

and transmitted.  After the job is done, 

the new data can be uploaded easily 

to the database. No more paperwork is 

necessary, the efficiency of work increases 

dramatically and sources of failure are 

removed. 

No wonder that process industries are 

so eager to introduce these new systems 

into their plants, and so far, so good. 

However, these shiny new possibilities 

can make you forget that all these 

smart devices are powered by electrical 

energy, normally stored in batteries. As a 

consequence, those products have to meet 

all requirements which electrical products 

intended for use in hazardous areas have 

to fulfil. 

At IEC and IECEx we have recognised these 

specific issues and their importance for the 

market. We have established a special IEC 

working group to deal with questions on 

how modern mobile digital devices can be 

safely transformed to meet the requirements 

of hazardous area standards.

Furthermore, we are making special efforts 

to intensify market surveillance. IECEx will 

be working hand in hand with the EU’s 

ATEX ADCO to quickly ban unsafe mobile 

products from global markets, and a new 

working group dealing with these issues 

started work in May 2019 at the Singapore 

Meetings of IECEx. 

So in hazardous areas at least, 

digitalisation is to be welcomed, and 

supporting this process will be a crucial 

part of the IECEx mission into the future. 

One of the most frequently asked 

question at IECEx conferences and 

similar events is about the difference 

between ATEX and IECEx. No worries –  

I don`t want to give a lecture about this 

topic now. It is not so obvious but there 

are many differences. For interested 

readers I can recommend the IECEx 01A 

Guide: “An Informative Guide comparing 

various elements of both IECEx and ATEX” 

which can be downloaded from the IECEx 

website under Publications 

What I want to highlight in this article is the 

fact that IECEx is not a law like ATEX, it is an 

organisation acting worldwide on a voluntary 

basis. Our Executive Secretary, Chris Agius 

once said that IECEx is like a franchise system. 

There is a certain infrastructure and a powerful 

steering organisation but the day to day 

business is done by the Certification Bodies 

(ExCB) and the Test Labs (ExTL). In the IECEx 

Certified Equipment Program we now have 

57 accepted ExCBs plus 5 Applicants and 

68 accepted ExTLs plus 5 Applicants forming 

a global network for testing and certification 

of explosion protected products. Such a 

network organisation heavily depends on the 

competence and quality management of every 

single member. The overall quality of the test 

and certification process needs to be be high 

and uniform, and the results of these processes 

must be the same or at least comparable 

regardless if a manufacturer is applying for a 

certificate in Germany or in Brazil.

In order to ensure this high quality, IECEx 

started the Proficiency Test Program (PTP) 

for ExTLs in 2010. The idea behind this is to 

select a type test as it is defined in a certain 

IEC - TC 31 standard (IEC 60079 – XX) and 

to create standardised and calibrated test 

samples for this test. The samples are than 

sent to the ExTLs which have to make the 

type test with their equipment and send the 

test results to a notified authority. At IECEx, 

the German PTB is this authority, creating and 

producing the test samples and evaluating the 

test results.

In the meantime, the following seven programs 

have been conducted or are still running:

As an illustration of the program, here is a short 

description of one chapter of the 2017 Test 

Round:

For the program “Explosion Pressure - Test 

Round 2017” the general routine procedure 

is described by the standard “Explosive 

atmospheres - Part 1: Equipment protection 

by flameproof enclosures “d”” - IEC 60079-

1, Edition 7.0. An essential characteristic 

for the testing and assessment of the 

explosion protection is the ability of the 

enclosure to withstand pressure (clause 

15.2.). This is of decisive importance for the 

design and construction of “d” products. 

Therefore, the explosion pressure (reference 

pressure) has been selected as the quantity 

to be compared in the program “Explosion 

Pressure - Test Round 2017”.

The explosion pressure is determined with 

the Test Sample “EP” for two different 

configurations (single chamber and 

combination of two chambers with orifice), 

two different ambient temperatures (normal 

temperature and ambient temperature of 

-40 °C) and two different explosive mixtures 

(ethylene & hydrogen) selected according to 

IEC 60079-1.

On the basis of two configurations of the 

Test Sample “EP” two explosive mixtures, 

two ambient temperatures and five ignitions 

each, a total of 40 explosion tests must 

be performed by each participant for the 

program “Explosion Pressure”.

After feedback from participating ExTLs, a 

statistical evaluation of the results is carried 

out. The participants are than invited to join a 

workshop in which the results are presented 

and discussed. An important part of this 

workshop is training to achieve a common 

understanding of the best working practice. 

The workshop for the Explosion Pressure 

Program took place in June 2018 at the 

PTB in Braunschweig, Germany, and 80 

participants from international ExTLs joined 

this event. In the eight years the program has 

been running, we have seen that the quality of 

our test has risen from a satisfactory level at 

the beginning to an excellent level today. 

We at IECEx are so convinced of the 

importance and the trust-building effect of 

the PTP that we decided at the 2014 IECEx 

Management Committee Meeting in The 

Hague to make it obligatory for all ExTLs and 

applicant ExTLs.

More detailed information about the program 

can be found in the Operational Document 

OD 202 ed. 2.0 (2017) which can be 

downloaded from the IECEx website.

When I wrote this article I was in the final 

stage of preparations for the 2018 IECEx 

Management Committee Meeting in Cannes 

France. 

I will report on the outcomes of this, the main 

IECEx event of the year, in a future edition of 

Hazardex. 

At the present time, there are few  

  conferences or technical trade 

shows that do not have the Industrial 

Internet of Things (IIOT) as the main 

focus. One of the most important 

consequences of this trend are the 

drastically shrinking value chains and 

innovation cycles in every sector, and 

especially in the process industries. 

In process facility safe areas, the speed 

of adaptation to this trend is restricted 

by the innovation of the suppliers and the 

financial and technical capabilities of the 

operators. 

Many process sector companies have to 

handle hazardous substances, with potentially 

severe consequences for the life and health of 

the employees in their plants. 

The equipment intended for use in these areas 

has to fulfill certain safety requirements in order 

to avoid the ignition of potentially explosive 

atmospheres. These requirements are defined 

in the international standards IEC 60079 and 

IEC 80079. 

Interesting, you might say, if you are new 

to the business. But why am I giving you 

such basic information if, like most of the 

readership, you are familiar with the hazardous 

area business?

I mention these facts to highlight a big issue 

for manufacturers of explosion protected 

products and systems: they could come into 

serious conflict with their customers. 

On the one hand, end users will not accept a 

situation in which they can establish modern 

digitalised processes and procedures in the 

safe areas of their process plants, but cannot 

apply the same technologies in hazardous 

areas because of a lack of applicable modern 

products due to restrictions set by the safety 

standards. On the other hand, manufacturers 

are obliged to fulfill these safety standards, 

which are defined by the documents 

mentioned above.

This has been a major concern for IECEx. 

Three years ago, at its annual Management 

Committee Meeting in The Hague, the 

organisation launched a new procedure to 

adopt the new IEC 60079-33 standard. This 

covers the protection method “s” for “special”, 

which was introduced to permit the quick 

adoption of new technologies, new materials 

etc. This implements a practice which has 

been field-proven in the ATEX area  

since 2003. 

Under the ATEX directive, the fulfillment of 

the general requirements of appendix II with 

the basic health and safety requirements is 

obligatory, and harmonised standards are just 

one way to do this. 

To enable the IECEx Certification Bodies 

and Test Labs to issue Test Reports and 

Certificates based on IEC 60079-33, the 

IECEx Operational Document OD 233 was 

developed and published, and the second 

edition has been available since February 

2017. The central and critical element of both 

the standard and the OD is the so-called 

‘independent verifier’. 

Under paragraph 3.4, the standard defines 

the independent verifier as a “person or 

organisation, with the appropriate competency 

in the applied protection methodology, 

responsible for the verification of design 

calculations, assessment and testing who 

are separate and distinct by management 

and other resources including financial, from 

the person or organisation responsible for 

all the activities associated with the design, 

manufacture or sales of the equipment.”

For EPL (equipment protection level) “a”, the 

evaluation of the equipment has to be done 

by three independent verifiers, for EPL “b” by 

two, and for EPL “c”, one independent verifier 

is enough. 

The first two years after the introduction of 

this new procedure were quite a surprise. No 

IECEx CB asked for a scope extension and 

as a result, no certificates were published. 

During the last year, however, the situation has 

changed significantly. Now we have more than 

10 Ex CBs and Ex TLs with a respective scope 

extension and a number of applications. 

A look in the IECEx online database shows 

that already more than 20 certificates based 

on IEC 60079-33 have been published, and I 

am confident that many others will follow.

For IECEx, this development is recognition 

that its focus on this area has been useful for 

the industry and high levels of safety will be 

maintained.

The executive group is preparing a promotion 

conference during the TC 31 spring session in 

Split Croatia on 23 April 2018, to be held by 

IECEx in conjunction with the UN, UNECE and 

the Croatian Standards Institute. The focus 

of this conference will be on industry and 

users of Ex equipment, and, as with all IECEx 

International Conferences, attendance is free 

of charge (See: www.iecex.com/meeting-and-

events/iecex). 

In addition, IECEx will be holding a series of 

working group meetings in Weimar, Germany, 

in June where feedback from application of 

this Ex “s” process will also be discussed. 

Digitalisation is king! 

Every two months, IECEx Chairman 
Prof. Dr. Thorsten Arnhold provides 
an update on developments within 
his organisation

www.hazardexonthenet.net

Standards 15

The Proficiency Test Program 
for ExTLs - a key trust-builder 
within the IECEx system

Every two months, IECEx Chairman Prof.  
Dr. Thorsten Arnhold provides an update  
on developments within his organisation.

At the present time, there are few  

  conferences or technical trade 

shows that do not have the Industrial 

Internet of Things (IIOT) as the main 

focus. One of the most important 

consequences of this trend are the 

drastically shrinking value chains and 

innovation cycles in every sector, and 

especially in the process industries. 

In process facility safe areas, the speed 

of adaptation to this trend is restricted 

by the innovation of the suppliers and the 

financial and technical capabilities of the 

operators. 

Many process sector companies have to 

handle hazardous substances, with potentially 

severe consequences for the life and health of 

the employees in their plants. 

The equipment intended for use in these areas 

has to fulfill certain safety requirements in order 

to avoid the ignition of potentially explosive 

atmospheres. These requirements are defined 

in the international standards IEC 60079 and 

IEC 80079. 

Interesting, you might say, if you are new 

to the business. But why am I giving you 

such basic information if, like most of the 

readership, you are familiar with the hazardous 

area business?

I mention these facts to highlight a big issue 

for manufacturers of explosion protected 

products and systems: they could come into 

serious conflict with their customers. 

On the one hand, end users will not accept a 

situation in which they can establish modern 

digitalised processes and procedures in the 

safe areas of their process plants, but cannot 

apply the same technologies in hazardous 

areas because of a lack of applicable modern 

products due to restrictions set by the safety 

standards. On the other hand, manufacturers 

are obliged to fulfill these safety standards, 

which are defined by the documents 

mentioned above.

This has been a major concern for IECEx. 

Three years ago, at its annual Management 

Committee Meeting in The Hague, the 

organisation launched a new procedure to 

adopt the new IEC 60079-33 standard. This 

covers the protection method “s” for “special”, 

which was introduced to permit the quick 

adoption of new technologies, new materials 

etc. This implements a practice which has 

been field-proven in the ATEX area  

since 2003. 

Under the ATEX directive, the fulfillment of 

the general requirements of appendix II with 

the basic health and safety requirements is 

obligatory, and harmonised standards are just 

one way to do this. 

To enable the IECEx Certification Bodies 

and Test Labs to issue Test Reports and 

Certificates based on IEC 60079-33, the 

IECEx Operational Document OD 233 was 

developed and published, and the second 

edition has been available since February 

2017. The central and critical element of both 

the standard and the OD is the so-called 

‘independent verifier’. 

Under paragraph 3.4, the standard defines 

the independent verifier as a “person or 

organisation, with the appropriate competency 

in the applied protection methodology, 

responsible for the verification of design 

calculations, assessment and testing who 

are separate and distinct by management 

and other resources including financial, from 

the person or organisation responsible for 

all the activities associated with the design, 

manufacture or sales of the equipment.”

For EPL (equipment protection level) “a”, the 

evaluation of the equipment has to be done 

by three independent verifiers, for EPL “b” by 

two, and for EPL “c”, one independent verifier 

is enough. 

The first two years after the introduction of 

this new procedure were quite a surprise. No 

IECEx CB asked for a scope extension and 

as a result, no certificates were published. 

During the last year, however, the situation has 

changed significantly. Now we have more than 

10 Ex CBs and Ex TLs with a respective scope 

extension and a number of applications. 

A look in the IECEx online database shows 

that already more than 20 certificates based 

on IEC 60079-33 have been published, and I 

am confident that many others will follow.

For IECEx, this development is recognition 

that its focus on this area has been useful for 

the industry and high levels of safety will be 

maintained.

The executive group is preparing a promotion 

conference during the TC 31 spring session in 

Split Croatia on 23 April 2018, to be held by 

IECEx in conjunction with the UN, UNECE and 

the Croatian Standards Institute. The focus 

of this conference will be on industry and 

users of Ex equipment, and, as with all IECEx 

International Conferences, attendance is free 

of charge (See: www.iecex.com/meeting-and-

events/iecex). 

In addition, IECEx will be holding a series of 

working group meetings in Weimar, Germany, 

in June where feedback from application of 

this Ex “s” process will also be discussed. 

Digitalisation is king! 

Every two months, IECEx Chairman 
Prof. Dr. Thorsten Arnhold provides 
an update on developments within 
his organisation

www.hazardexonthenet.net

Standards 15

Standards 15

www.hazardexonthenet.net

• Spark Ignition Test for Ex “I” Test Round 2010

• Flame Transmission for Ex “d” Test Round 2013

• Temperature Classification general Test Round 2013

• Electrostatic Charge general Test Round 2015

• Intrinsic Safety  Test Round 2015

• Explosion Pressure for Ex “d” Test Round 2017

• Pressurised Enclosure for Ex “p” est Round 2017

The pros and cons 
of digitalisation

Every two months, IECEx Chairman Prof. 
Dr. Thorsten Arnhold provides an update 
on developments within his organisation.
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